INTERNATIONAL ISO
STANDARD 3082

Fourth edition
2009-06-01

Iron ores — Sampling and sample
preparation procedures

Minerais de fer — Procédures d'échantillonnage et de préparation des
échantillons

e Reference number
= — ISO 3082:2009(E)

©[SO 2009


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
1ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2009 — Al rights reserved


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

Contents Page
0T =1V o vi
1 ST o oY o1 1
2 VLo T F= LYo =T (=] = Lo =Y S 1
3 Terms and definitioNs .......ccccviiiiiccccsr e amn e (TR h s sr e e e e en s s e nnnnne 2
4 General considerations for sampling and sample preparation .........c.ccccvvvee C8 L 4
41 BasiC reqUIremMents ..ot e ssCannn s e s b s s 4
4.2 Establishing a sampling scheme...........ccccoiiiiiciiiemne e G b, 4
4.3 System verification.........cccciiiiiin i e 5
5 Fundamentals of sampling and sample preparation ...........cccooeeii e i, 6
51 Minimization of bias ..o AT s 6
L T T € 1T 4= - | I 6
5.1.2 | Minimization of particle size degradation ............cccccen i T 6
5.1.3 | Extraction of increments ... D e 6
L I O 1T =T 4 0= 0L 0 = L= S I 7
5.2 LORVZ=Y 1|0 = o =] Lo o O S S 8
5.3 Quality Variation.........cccoiciiiiri i i e 10
5.4 Sampling precision and number of primary increments...........ccccccinrinnnnnsn e, 1
5.4.1 | Mass-basis SAMPIING ..o e p e 1
5.4.2 | Time-basis SAMPIING .......couciiiiiiiiiiiiiii s B s s an e s smn e e mn s 1
5.5 Precision of sample preparation and overall precision ........ccccccvccccvcmrrnninisccsseeeesees s essssseseeeens 12
LT T I T 4 =T o | P S 12
5.5.2 | Preparation and measurement of gross sample.........ccccciiiiiiiiiiiiscccsr . 12
5.5.3 | Preparation and measurement of partial samples.........cccceeemmmrmrmemrremeeeeeeceeeceeeeeeeeeeee s 12
5.5.4 | Preparation and measurement of each increment...........ccccoo i b, 13
6 Methods of SAMPIING......c i mnm s p e s e 13
6.1 Mass-basis SAMPIING ... s 13
6.1.1 | Mass Of INCremMeNt ....0 . ... sser e sssn e e ss s s s snme e e e s eessssssnnmnennsssssnsshrnnssnnsnsssnnnns 13
6.1.2 | Quality Variation... .0 i i iircccccerr e e n e s en s s sannne e e e e snnsnnehenneenannnannnnn 14
6.1.3 | Number of primary iNnCrements ........cccccciviicceiseemreriiinssssssrrre e ssssssssssrrseessssssssssssnsessssassssshusnessessassnnens 14
6.1.4 | Sampling iNterVal..........cccooiiiiiiicccccerrrr e ssssr s e s ssnn e e e s sa s s s ssmnnn e e nesesssschenneenannssnnnnns 14
6.1.5 | Methods of taking iNCremMeNts........ccccceeiiiiciciiciiiiiii s smsene e s e s ses s s shmnn e e e e sssssnnnns 14
6.2 Time-basisS SAMPIING ....coeummmimiee s sh s s s 15
6.2.1 | Mass.Of INCremeNt ... s s anmn e s e e 15
6.2.2 [ QuAlity Variation........ccccceeriiiiniiminrr b 15
6.2.3 | NUmber of INCremMeNnts ..........ooo s ssns e b e 15
6.2.4 | CSampling iNterval.............ir s eh e 15
6.2.5 Methods of TaKiNg INCEEMIENES . e e e e sessssssmeeeeeeeseasssssammnaeeeesassssssmnnaeessnsnnnnns 15
6.3 Stratified random sampling within fixed mass or time intervals...........cccoooiiiiiiniciiinies 16
6.3.1  Fixed Mass iNtErvals ... sccssserr e s ne s s s s sssnn e e e s s s s s samnne e e e e sen s s nmnnesnnsnssnnnnns 16
6.3.2  Fixed time iNterValS ........ccciiiiiiiiiiirir e s s e ss s s sm s n e e e s s s s n e n e e e e s sn s n e e e e e nan s nnnns 16
7 Sampling from MOVING SEreaMS........cciiiiiiccccirri s s s mnn e e e e e s s nmnnns 16
71 7= 41T - 16
7.2 Safety of OPErations ... —————————— 17
7.3 Robustness of sampling installation..........ccccoo i ————— 17
7.4 Versatility of sampling SYyStem ... 17
7.5 T T LY== 1 1] o 1= 18
7455 T TR 1o = 11 e o P 18
7.5.2 Types of primary SAMPIEr ... s s s e 18
7.5.3 General design criteria for primary Cutters ... —— 18
© IS0 2009 — Al rights reserved iii


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

7.5.4 Cutter aperture of primary SAMPIEr ..o 22
7.5.5 Cutter speed of primary SAMPIEr ..........oo i ————— 22
7.6 Secondary and subsequent SAMPIErS ... ——————— 23
7.7 On-line sample Preparation ... 23
7.7.1  Arrangement for sample preparation ... —————— 23
A0 A R 03 1 1 T3 3= PN 23
A0 £ T TV T 1= 23
7.7.4

7.8

7.9

7.10

8

8.1

8.2

8.21

8.2.2

8.23

8.3

9

10

10.1

10.1.1

10.1.2

10.1.3

10.1.4

10.1.5

10.1.6

10.1.7

10.2

10.2.1
10.2.2 Methpd of constitution for mass-basis samMpPling..........cccovrvmmiiniir e —————— e 36
10.2.3 Methpd of constitution for time-basis'sampling ........cccccovrviiinnin e ——— e 38
10.2.4 Specjal procedure for moisture content............ccccccririrrrrrrrrirrrrrrrrr i ———— ... 38
10.3 Mechanical methods of diViSION ci. e i ... 39
10.3.1 Mechanical increment diviSion(. ... ... s ... 39
10.3.2 Other mechanical division Methods ... s ... 40
10.4 Manyal methods of diViSiON).......ccccciiiiciiiisiiririi i ssssr e smnn e e e s e ss s s smnnn e e e e s snsnnnns .... 40
0T B B CT=Y T - | e PSP .... 40
10.4.2 Manyal increment diViSION.........cccccveiiiiiicisscrire s srssmr e e sssssr s e e e s sss s s ssmsr e e e essassssssmnnneenessnsnnnns .... 40
10.4.3 Manyal riffle-diviSion/method ... s nnnens ... 43
10.5 Preparation of test. samples for chemical analysis..........ccccocmiiriiciinicisc ... 43
10.5.1 Mass and partiCle Size ... ———————— ... 43
10.5.2 Prep@ration t0 — 250 MM .......oocciiiiiiiiii s .... 46
0T T 4 F= Yo =] o X (=Yoo .... 46
10.5.4 Grindin@ t0 —100 M OF —160 IM ......coiiiiieiiiiiieieciieee i rrssnr s ssssr s sne s sssme e s sssnmsessssaned ... 47
10.5.5 Distribution of samples for chemical analysis .........cccccoiiiiiinicccc 48
10.6 Preparation of test samples for moisture determination............cccccooirirrrrrrcrcccrcccccrcr s 48
10.7 Preparation of test samples for size determination...........cccccrrrrrirrrrrrrrcrcrcrcrrcrr 49
10.8 Preparation of test samples for physical testing ..........cccovoii i 49
10.8.1 Selection of sample preparation procedure...........ccccccirirrrrririrrrrrrrrrrrr i ————— 49
10.8.2 Extraction of test SAMPIES ... 49
10.8.3 RESEIVE SAMPIES.....ceeiiiiieiiiiiir i e e e e R e a e n e e nn e s 58
1 Packing and marking of SAMPIES.........cccccciiiiiiiiiiiimrirrr s sssnr e smn e s nmne e nan 58
Annex A (informative) Inspection of mechanical sampling systems...........ccccciiiiiiiiiniiccscen s 59
Annex B (normative) Equation for number of increments..........ccccccmiiiiiiccccccernen e 67
Annex C (informative) Alternative methods of taking the reference sample.........c.ccceeciiiiiiiiiicciciniices 70
iv © ISO 2009 — Al rights reserved


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

Annex D (normative) Procedure for determining the minimum mass of divided gross sample for

size determination using other mechanical division methods............cces 76
Annex E (normative) Riffle dividers ... 79
] o1 Lo T | T o 3/ 81

© 1SO 2009 — All rights reserved \%


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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INTERNATIONAL STANDARD ISO 3

082:2009(E)

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 the safety issues associated with its use. It is the responsibility of
the user_ of this International Standard to establish appropriate health and safety practices and

determine the applicability of regulatory limitations prior to use.

1 S

cope

This Ipternational Standard gives

e underlying theory,
e basic principles for sampling and preparation of samples, and

e basic requirements for the design, installation and operation of sampling systems

for mg¢chanical sampling, manual sampling and preparation, of samples taken from a lot und

detern
prope

The m

hine the chemical composition, moisture content, size distribution and other physical and
ties of the lot, except bulk density obtained usingilSO 3852:2007 (Method 2).

ethods specified in this International Standard are applicable to both the loading and disch

by me¢ans of belt conveyors and other ore-handling equipment to which a mechanical san

install

ed or where manual sampling may safely be conducted.

The m:ethods are applicable to all-iron ores, whether natural or processed (e.g. cong

agglo

2 N

The fi
refere

erates, such as pellets or sinters).

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only thé~edition cited applies. For undated references, the latest edition of th

document (including any amendments) applies.

ISO 5
openi

b5, Test'sieves — Metal wire cloth, perforated metal plate and electroformed sheet — No
Ngs

br transfer, to
metallurgical

arging of a lot
hpler may be

entrates and

ht. For dated
e referenced

minal sizes of

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

ISO 3085:2002, Iron ores — Experimental methods for checking the precision of sampling, sample
preparation and measurement

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

ISO 3087, Iron ores — Determination of moisture content of a lot

ISO 3271, Iron ores for blast furnace and direct reduction feedstocks — Determination of the tumble and
abrasion indices

ISO 3310-1, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire cloth

© 1SO 2009 — All rights reserved
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ISO 3310-2, Test sieves —Technical requirements and testing — Part 2: Test sieves of perforated metal plate
ISO 3852:2007, Iron ores for blast furnace and direct reduction feedstocks — Determination of bulk density

ISO 4695, Iron ores for blast furnace feedstocks — Determination of the reducibility by the rate of reduction
index

ISO 4696-1, Iron ores for blast furnace feedstocks — Determination of low-temperature reduction-
disintegration indices by static method — Part 1: Reduction with CO, CO,, H, and N,

ISO 4696-2, Iron ores for blast furnace feedstocks — Determination of low-temperature reduction-
disintegration indices by static method — Part 2: Reduction with CO and N,

ISO 4698, Irop ore pellets for blast furnace feedstocks — Determination of the free-swelling index

ISO 4700, Iron ore pellets for blast furnace and direct reduction feedstocks — Determination-of the cryshing
strength

ISO 4701, Irop ore and direct reduced iron — Determination of size distribution by sieving

ISO 7215, Iran ores for blast furnace feedstocks — Determination of the reducibility by the final degree of
reduction indéx

ISO 7992, Iroh ores for blast furnace feedstocks — Determination of reductien)under load
ISO 8371, Ironh ores for blast furnace feedstocks — Determination of the.decrepitation index
ISO 11256, Irpn ore pellets for shaft direct-reduction feedstocks —Bétermination of the clustering index

ISO 11257, Irpn ores for shaft direct-reduction feedstocks —Petermination of the low-temperature rediction-
disintegration|index and degree of metallization

ISO 11258, Ifon ores for shaft direct-reduction feedstocks — Determination of the reducibility index, final
degree of redyction and degree of metallization

ISO 11323, Irpn ore and direct reduced iron — VVocabulary

ISO 13930, {fron ores for blast furnace* feedstocks — Determination of low-temperature redyction-
disintegration|indices by dynamic method

3 Terms and definitions

For the purpgses of this.document, the terms and definitions contained in ISO 11323, as well as those| given
below, apply.

31
lot
discrete and defined quantity of iron ore and direct reduced iron for which quality characteristics are to be
assessed

3.2

increment

quantity of iron ore and direct reduced iron collected in a single operation of a device for sampling or sample
division

3.3

sample

relatively small quantity of iron ore and direct reduced iron, so taken from a lot as to be representative in
respect of the quality characteristics to be assessed

2 © 1SO 2009 — Al rights reserved
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3.4
partial sample
sample comprising of less than the complete number of increments needed for a gross sample

3.5
gross sample
sample comprising 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 sample that is actually and entirely subjected to the specific test

3.8
stratified sampling
sampling of a lot carried out by taking increments from systematically specified) positions and |n appropriate
propoftions from strata

NOTE Examples of strata include production periods (e.g. 5 min), production masses (e.g. 1 000 t), hplds in vessels,
wagonk in a train, or containers and trucks representing a lot.

3.9
systematic sampling
sampling carried out by taking increments from a lot at regular intervals

3.10
masstbasis sampling
sampling carried out so that increments are taken at equal mass intervals, increments being as near as
possiljle of uniform mass

3.1
time-basis sampling
sampling carried out so that increments are taken from free falling streams, or from conveyors, at uniform time
intervrIIs, the mass of each inctement being proportional to the mass flow rate at the instant| of taking the
increment

3.12
propgrtional mass _division
divisign of samples0or increments such that the mass of each retained divided portion is a fixed proportion of
the mass being-divided

3.13
constant.mass division

division—of—samptes—or—increments—stuch—that—the—reta or
irrespective of variations in mass of the samples or increments being divided

samp red—divided—o

niform mass,

NOTE 1 This method is required for sampling on a mass basis.
NOTE 2 “Almost uniform” means that variations in mass are less than 20 % in terms of the coefficient of variation.
3.14

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

© 1SO 2009 — Al rights reserved 3
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3.15
multiple use

of sample

use of a sample in its entirety for the determination of one quality characteristic, followed by the use of the

same sample

3.16

in its entirety for the determination of one or more other quality characteristics

nominal top size
particle size expressed by the smallest aperture size of the test sieve (from a square opening complying with
the R20 or R40/3 series in ISO 565), such that no more than 5 % by mass of iron ore is retained on the sieve

4 Genera

4.1 Basic

| idorations.§ " | | i

Fequirements

The basic requirement for a correct sampling scheme is that all parts of the ore in the-lat have an

opportunity o
Pitard(2]). An
precision. An

being selected and becoming part of the partial sample or gross sample-for analysis
deviation from this basic requirement can result in an unacceptable loss of truenes
ncorrect sampling scheme cannot be relied on to provide representative’samples.

The best sanppling location to satisfy the above requirement is at a transfer poiht between conveyor

Here the full

cross-section of the ore stream can be conveniently intercepted at regular intervals, en

representativg samples to be obtained.

In-situ sampli
the sampling

ng of ships, stockpiles, containers and bunkers is not permitted, because it is impossible tq
Hevice down to the bottom and extract the full column.6f ore. Consequently, all parts of the

equal
Gy[ﬂ;
s and

belts.
abling

drive
lot do

not have an ¢qual opportunity of being sampled. The only effective procedure is sampling from a cofveyor

belt when ore

In-situ sampli
than 1 mm, {
concentrate a

is being conveyed to or from the ship, stockpile;eontainer or bunker.

ng from stationary situations such as wagons is permitted only for ores with nominal top siz
rovided the sampling device, e.g. a«sp€ar or an auger, penetrates to the full depth
t the point selected for sampling and:the full column of concentrate is extracted.

Sampling shall be carried out by systematic sampling either on a mass basis (see 6.1) or on a time basi

6.2), provided
random samp

The methods

no bias is introduced by perigdic variation in quality or quantity. If this is not the case, str
ling within fixed mass or time‘intervals shall be carried out (see 6.3).

used for sampling and-sample preparation depend on the final choice of the sampling s¢

and on the steps necessary to minimize possible biases and obtain acceptable overall precision.

Moisture sam
possible, san
minimize any

ples shall be ‘processed as soon as possible and test portions weighed immediately. If this|
ples shalbe stored in non-absorbent airtight containers with a minimum of free air sp
change-in‘moisture content, but should be prepared without delay.

e less
of the

5 (see
atified

heme

is not
hce to

4.2 Establjshing a sampling scheme

The procedure for establishing a sampling scheme is as follows:

a)
b) ascertain
c)

d)

identify the lot to be sampled and the quality characteristics to be determined;

the nominal top size;

determine the sampling location and the method of taking increments;

device for taking increments;

specify the precision required;

determine the mass of increment considering the nominal top size, the ore-handling equipment and the

© I1SO 2009 — All rights reserved
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assume “large” quality variation as specified in 5.3;

stratified random sampling;

082:2009(E)

ascertain the quality variation, oy, of the lot in accordance with ISO 3084, or, if this is not possible,

determine the minimum number of primary increments, n4, to be taken from the lot for systematic or

determine the sampling interval in tonnes for mass-basis sampling or in minutes for time-basis sampling;

take increments having almost uniform mass for mass-basis sampling or having a mass proportional to

the flow rate of the ore stream at the time of sampling for time-basis sampling. Increments are to be taken
at the intervals determined in (h) during the entire period of handling the lot;

f)
9)
h)
i)
j) d
k) e
) e
m) c
n) d
o) d
C
s
p) P
Speci
gross
expec
mass

btermine whether the sample is for split use or multiple use;
stablish the method of combining increments into a gross sample or partial samples;

stablish the sample preparation procedure, including division, crushing, mixing and drying;

'y the sample, if necessary, except for the moisture sample;

vide samples according to the minimum mass of divided sample'for a given nominal top si
bnstant mass or proportional division for mass-basis sampling, or proportional division
bmpling;

repare the test sample.

bl attention shall be given to the total mass of . sample required for physical tests to be carr
sample or partial samples (see 10.1.6.3), When the mass of the gross sample or parti
ted to be less than that required for preparation of test samples for physical testing, the n
of increments to be taken shall be increased to give the required mass. It is preferable th

of inclements be increased, rather than the.increment mass.

4.3

Stopp
sampl
specif]
syster
Intern

System verification

ed-belt sampling is the-reference method for collecting samples against which mechanica
ng procedures may-pe/compared to establish that they are unbiased in accordance wi
ed in ISO 3086.-However, before any bias tests are conducted, sampling and sampl
hs shall first be“inspected to confirm that they conform to the correct design principles sp
btional Standard? Inspections shall also include an examination of whether any loading,

reclai

ing procedures could produce periodic variations in quality in phase with the taking ¢

Thesq periodic.variations could include characteristics such as particle size distribution and moi
When| such>cyclic variations occur, the source of the variations shall be investigated to ¢
practi¢ability of eliminating the variations. If this is not possible, stratified random sampling shall
(see 6.3)

ush the sample, if necessary, except for the size sample and some physical testing samplés;

re, employing
for time-basis

ed out on the
al samples is
umber and/or
bt the number

| and manual
h procedures
e preparation
ecified in this
unloading or
f increments.
sture content.
etermine the
be carried out

An example of a suitable inspection procedure and 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.

NOTE

Further details can be found in ISO/TC 102 Technical Committee Report No.14, Iron ores and direct reduced
iron — Guide to the inspection of mechanical sampling systems!3].

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 measurement. This is particularly important for new products or new sampling systems or when
significant changes are made to existing systems.

© 1SO 2009 — All rights reserved
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5 Fundamentals of sampling and sample preparation

5.1 Minimi

5.11

zation of bias

General

Minimization of bias in sampling and sample preparation is vitally important. Unlike precision, which can be
improved by collecting more increments or repeating measurements, bias cannot be reduced by replicating
measurements. Consequently, the minimization or preferably elimination of possible biases should be
regarded as more important than improvement of precision. Sources of bias that can be completely eliminated
at the outset by correct design of the sampling and sample preparation system include sample spillage,

sample contg
minimized bl
degradation (

5.1.2 Minin

Minimization
to reduce bia
free-fall drops

5.1.3 Extrag

It is essential
opportunity of
shape or den
results in the

mination and incorrect delineation and extraction of increments, while sources that-c
t not completely eliminated include change in moisture content, loss of dust andyp
or size determination).

ization of particle size degradation
bf particle size degradation of samples used for determination of size distribution is vital in

5 in the measured size distribution. To prevent particle size degradation, it is essential td
to a minimum.

ttion of increments

that increments be extracted from the lot in such a manfer-that all parts of the ore have an
being selected and becoming part of the final samplecfor analysis, irrespective of the size,
sity of individual particles. If this requirement is not respected, bias is easily introduced
ollowing design requirements for sampling and sample preparation systems:

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

ure of the sample cutter shall be at least three times the nominal top size of the ore, or 3
mary sampling and 10 mm for subSequent stages, whichever is the greater (see 7.5.4);

1 of the sample cutter shall nat exceed 0,6 m/s, unless the cutter aperture is correspon
(see 7.5.5);

le cutter shall travelthrough the ore stream at uniform speed (see 7.5.3), both the leadir]
ges of the cutter clearing the ore stream at the end of its traverse;

bn the sample-cltter shall be parallel for straight-path samplers and radial for rotary g
B), and these’conditions shall be maintained as the cutter lips wear;

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

an be
article

order
keep

equal
mass,
. This

dingly

g and

utters

rops shall be kept to a minimum to reduce size degradation of the ore and hence minimi

e bias

in size distribution;

the effects of size degradation;

a) acomple
b) the apert
for the pr|
c) the spee
increase(
d) the samg
trailing eq
e) the lips
(see 7.5.
f) changes
g) free-fall
h)
i)

concentrate in a wagon (see 8.2).

primary cutters shall be located as near as possible to the loading or discharging point to further minimize

a complete column of ore with nominal top size less than 1 mm shall be extracted when sampling iron ore

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

Clauses 7, 8,

9 and 10.

© I1SO 2009 — All rights reserved
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5.1.4 Increment mass

The increment mass required to obtain an unbiased sample can be calculated for typical sampling situations
[see Equations (1), (2) and (3)]. Comparing the calculated masses with the actual increment masses is useful
for checking the design and operation of sampling systems. If the difference is significant, the cause shall be
identified and corrective action taken to rectify the problem.

51.41 Increment mass for falling stream sampling

The mass of increment, m,, in kilograms, to be taken (mechanically or manually) by a cutter-type sampler from
the ore stream at the discharge end of a conveyor belt is given by:

ql4
= 1
M= 3.6vs (1)

where
q| is the flow rate, in tonnes per hour, of ore on the conveyor belt;
I{ s the cutter aperture, in metres, of the sampler;

vt is the cutter speed, in metres per second, of the sampler.

5
L

The minimum increment mass that can be taken, while still avoiding bias, is determined by the minimum cutter
apertyre specified 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.miay be necessary for the cutter apertire to exceed
three fimes the nominal top size of the ore.

5.1.4.2 Increment mass for stopped-belt sampling

The mass of increment, m,, in kilograms; te*be taken manually from a stopped-belt is equal to the mass of a
complete cross-section of the ore on the conveyor. It is given by the equation:

l
=12 (2)
3,6VB

q| is the flow'rate, in tonnes per hour, of ore on the conveyor belt;
I] is thedength, in metres, of the complete cross-section of ore removed from the conveyof;

v Cis the 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 30 mm for primary sampling and 10 mm for subsequent stages.

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, /5, in millimetres, is given by:

_ ﬂpl%L

- 3
"™ =4 000 3)

© 1SO 2009 — Al rights reserved 7


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

where

p is the bulk density of the ore with nominal top size < 1 mm, in tonnes per cubic metre;

L is the depth of ore with nominal top size < 1 mm in the wagon, in metres.

The minimum increment mass that can be taken, while still avoiding bias, is determined by the minimum
diameter of the spear or auger, i.e. 30 mm.

This method of extracting increments is only applicable to sampling ore with nominal top size < 1 mm.

5.2 Overall'precision

This Internati
given in Tabl
fraction of th
accordance w

Table 1 — Overall precision, f5p) (values as absolute percentages)

pnal Standard is designed to attain the overall precision, fgp), at a probability level of
e 1 for the total iron, silica, alumina, phosphorus, and moisture contents and thé.percern
e lot. Greater precision may be adopted if required. The precision shall-bg "determined in
ith ISO 3085.

95 %,
t size

Quality gharacteristics Approximate overall precision
Pspm
Mass of'lot
t
Over | 210000 | 150 000 | 100 00®( 70000 | 45000 | 30000 | 15000 | ess
270 000 to to (0] to to to to than
270 000 | 210 000 ;<150 000 | 100 000 | 70000 | 45000 | 30000 5 000
Iron content 0,34 0,35 0,37 0,38 0,40 0,42 0,45 0,49 0,55
Silica content 0,34 0,35 0,37 0,38 0,40 0,42 0,45 0,49 0,55
Alumina content] 0,11 0,12 0,12 0,13 0,14 0,15 0,16 0,18 0,20
Phosphorus content 0,0034 | 0,0035 | 0,0036 | 0,0037 | 0,0038 | 0,0040 | 0,0042 | 0,0045 004 8
Moisture conten 0,34 0,35 0,37 0,38 0,40 0,42 0,45 0,49 0,55
Size — 200 mm ¢re |- 10 mm Eractlon 32 35 36 37 3.9 4.0 42 44 5.0
mean 20 %
Size — 50 mm ofle
Size — 6,3 mm ffaction
- 31,5+ 6,3 mm|ore [ mean 10,%
Size — Sinter feqd + 6,3 mmofractlon 1.7 1,75 1.8 1,85 1,95 2.0 21 22 25
mean 10 %
Size — Pellet feed =45 pm fraction
mean 709
Size - Pellets ~63mmiraction| 568 | 070 | 072 | o074 | o078 | 08 | o84 | o088 | 1,00
mean 5 %
NOTE The values of Bspm for silica, alumina and phosphorus content are indicative and subject to confirmation through international testwork.
NOTE The overall precision for other physical characteristics and metallurgical properties is not specified in this

International Standard, because they are used to qualitatively compare the behaviour of iron ores during handling and
reduction processes.
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The overall precision, fgpy, is @ measure of the combined precision of sampling, sample preparation and
measurement, and is twice the standard deviation of sampling, sample preparation and measurement, ogpp,
expressed as an absolute percentage, i.e.:

OSPM =ﬂ0§ +U§ +G|\2/|
2, 2 2
Bspm =20gpy =24/05 +0p + 0y

(4)

(%)

(6)

ow
Og =
wherg
o s the sampling standard deviation;

n

Equat
of prin
variati
neces

When
the di
sampl
The ¢

b is the sample preparation standard deviation;
1 is the measurement standard deviation;
v is the quality variation of the ore;

is the number of primary increments.
ons (4), (5) and (6) are based on the theory of stratified sampling (see Annex B for details
hary increments to be taken for a lot is dependent an the sampling precision required and
on of the ore to be sampled. Thus, before the number of primary increments can be de

sary to define:

e sampling precision, fg, to be attained;
e quality variation, oy, of the ore to_be sampled.

on-line sample preparationtakes place within the sample plant away from the preparati
stinction between the termis);Sampling and sample preparation becomes unclear. The preci
e preparation may begincluded in either the sampling precision or in the sample prepara
hoice depends on how easy it is to separate the precision of secondary and tertiary sam

of primary sampling. I6-any event, sample preparation also constitutes a sampling operatio

repres

The n
sampl

entative part of\the sample is selected for subsequent processing.

nost rigorous approach is to break up the sampling standard deviation into its compon
ng stage;in which case Equation (4) becomes:

. The number
on the quality
termined, it is

bn laboratory,
sion of on-line
ion precision.
ling from that
n, because a

ents for each

SR =\V/Ug4l +O'gz +Ug'z +O'§ +O'!8/!

(7)

where

ogq Is the sampling standard deviation for primary sampling;

ogp is the sampling standard deviation for secondary sampling;

og3 Is the sampling standard deviation for tertiary sampling.

Using this approach, the precision of each sampling stage can be separately determined and optimized,

resulti

ng in a fully optimized sampling and sample preparation regime.
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5.3 Quality variation

The quality variation, oy, is @ measure of the heterogeneity of the lot and is the standard deviation of the
quality characteristics of increments within strata for mass-basis systematic sampling. The characteristics to
be selected for determining quality variation include the iron, silica, alumina, phosphorus, and moisture
contents and the percentage of a given size fraction.

The value of oy, shall be measured experimentally for each type or brand of iron ore and for each handling
plant under normal operating conditions, in accordance with 1ISO 3084. The quality variation of the iron ore
may then be classified into three categories according to its magnitude as specified in Table 2. In the case of
time-basis sampling, if the flow rate of the ore is uniform on the belt, then time-basis sampling is the same as
mass-basis sampling and ISO 3084 can be applied

For ores whoge quality variation is unknown, measurements shall be conducted at the earliest opportupity in
accordance with ISO 3084 to determine the quality variation. Prior to the determination of quality variatign, the
classification adopted shall be as follows:

a) when no| prior information exists on the quality variation of the ore or similar ores, the ore shall be
considered to have “large” quality variation;

b) when pri¢r information exists on the quality variation of a similar ore, the quality variation classificalion of
that ore ghall be adopted as the starting point.

When separate samples are taken for the determination of chemical cemposition, moisture content and size
distribution, the quality variation for the individual characteristics shall\be adopted. When separate samples

are taken for|the determination of other physical characteristics os metallurgical properties not specified in
Table 2, largg quality variation should be used. When the sample_is used for the determination of morg than
one quality cHaracteristic, the largest classification category for.guality variation in Table 2 shall be adopfed.
Table 2 — Classification of quality variation oy, (values as absolute percentages)
Qtality characteristics Classification of quality variation
GW
Large Medium Small
Iron content oy =20 20>, >15 oy <15
Silica content oy = 2,0 20>0y 215 oy <15
Alumina contept oy = 0,6 06>0y>04 oy <04
Phosphorus cgntent oy = 0,015 0,015 > gy, > 0,011 oy < 0,011
Moisture contgnt oy = 2,0 20>0y>15 oy <15
Size of — 200 fnm ore>~*| — 10 mm fraction
mean 20 % oy =10 10>0y>75 oy <75
Size of — 50 mm ore
Size of — 6,3 mm fraction
-31,5+6,3 mm ore mean 10 % % =9 5> o0y =375 O < 3,75
Size of sinter feed + 6,3 mm fraction
mean 10 %
Size of pellet feed — 45 pum fraction
mean 70 % oy =3 3> oy =225 oy < 2,25
Size of pellets — 6,3 mm fraction
mean 5 %
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For small lots, it may not be possible to take the number of increments specified by Equation (8) for large
quality variation. In this case, the maximum number of increments possible shall be taken, but in an attempt to
compensate for the poorer sampling precision, the precision of sample preparation shall be improved to
achieve the required overall precision fgpy, ©.9. by preparing and analysing more partial samples. The

proce

5.4

5.4.1

dure adopted should be recorded in the sampling report.

Sampling precision and number of primary increments

Mass-basis sampling

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

samplfng precision, fg, as Tollows:
2
20
"y = [_WJ (8)
Ps
This i$ the preferable method of determining the number of primary increments)yHowever, wheh the value of

ow is
be us

specif
precis|

classified in terms of large, medium or small quality variation in accardance with Table 2
bd to determine the minimum number of primary increments required for the sampling
ed in Table 3. The theoretical background is given in AnnexB.-In Table 3, the levelg
on have been increased slightly for smaller lot sizes as a trade-off between sampling

Table 3 may
precision, fs,
of sampling
cost and the

uncerfainty in the value of the lot.

5.4.2 | Time-basis sampling

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.
Tablg 3 — Example of minimum number of increments required, 4, for desired sampling precision, Sg
Mass of lot Sampling precision Number of primary
(1/000 t) increments
Ps 1
Ove Up to Fe, A0 P -200mm | -31,5mm Pellet Quality yariation
SiO, or content content or ores, feed, Large (L),
moisture -50mm | -6,3mm | —45um Medium (M)
content ores, fraction fraction or Smiall (S)
- 10 mm
fraction
Sinter feed, | Pellets, L M S
+6,3mm | -6,3mm
fraction fraction
270 0,31 0,09 0,002 3 1,55 0,77 0,47 260 13p 65
210 270 0,32 0,09 0,002 4 1,61 0,80 0,48 240 120 60
150 210 0,34 0,10 0,002 5 1,69 0,84 0,51 220 110 55
100 150 0,35 0,10 0,002 6 1,77 0,88 0,53 200 100 50
70 100 0,37 0,11 0,002 7 1,86 0,92 0,56 180 90 45
45 70 0,39 0,11 0,002 9 1,98 0,98 0,59 160 80 40
30 45 0,42 0,12 0,003 1 2,11 1,05 0,63 140 70 35
15 30 0,45 0,13 0,003 4 2,28 1,13 0,68 120 60 30
0 15 0,50 0,14 0,003 7 2,50 1,24 0,75 100 50 25
NOTE The values of n, may be increased or decreased to alter the sampling precision; e.g. if the number of increments is 2x,,
then Sy will be improved by a factor of 12 =0,71; and if it is n,/2, then By will be worsened by a factor of 2 =1,4.
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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 sample preparation scheme. 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, fp),, for size determination and other physical tests
shall be better than that specified in Tables 5 and 6 respectively for each ore type. For checking Sppy,

[a) fdllaYaWsYaYoY ~MaYal bal

methods 1 an

The overall p
are carried ol
below.

5.5.2 Preparation and measurement of gross sample

When a gros
out on the grg

2 _
OsPM =

where op is th

5.5.3 Preparation and measurement of partial samples

When n3 part
are carried ou

2
OspMm =

where op is tf

Furthermore,
(=10 mm or
gross sample

fals} Ll <l
o VUl ToU JULOJU.2UUZL olldil VT UOoTU.

[ecision in terms of the standard deviation, ogp);, Where sample preparation and measur
t on the gross sample, on each of the partial samples or on each of the increments/is sp

5 sample for a lot is constituted by combining all increments and ny measurements are g
ss sample, the overall precision will be:

2
O
208+ M

ny

e precision of preparing a test sample from the gross sample.

al samples consisting of an equal number of increments are constituted and n, measure
t on each partial sample, the overall'precision will be:
2
O
o2+ oM
n
2, "2
ng3

e precision of preparing a test sample from each partial sample.

when the ‘above n; partial samples are combined into a gross sample at an apprd
ess) stage’ after individual sample preparation, and n, measurements are carried out
the qverall precision will be:

ement
beified

arried

9)

ments

(10)

priate
bn the

2 2

aéPM =o§+—— +0pyt—

where

op1

op2

12

ng ny

is the precision of preparing each partial sample prior to constituting the gross sample;

is the precision of preparing a test sample from the gross sample.

(11)
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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
o
o3+ O

2 2 n2
OSpM = 0s +n— (12)
1

where

H il H £ H £ £ 1 £ | $o
o uUre 'JIUUIDIUII T HIUHGIIIIH ad (Col OGIII}JIU MUTNTT CAUIT ITTOTCTTIeTIL,
n} is the number of primary increments.

Furthermore, when all the increments are combined into a gross sample at an appropriate stagé (— 10 mm or
less) pfter individual sample preparation, and n, measurements are carried out-on the grosg sample, the
overall precision will be:

2 2
2 2 Op1 2 oM
Zom = 0§ + T4 0By + M (13)

nq no

Q

wherg

Q

b, is the precision of preparing each increment prierdo constituting the gross sample;

Q

b, is the precision of preparing a test sampledom the gross sample.

NOTE Each sample preparation stage has its own’ variance, so the total variance will be greater than that for a single
stage. [It is desirable to use larger samples for these stages of sample preparation for which this does not greatly increase
costs. [This needs to be taken into account whenoptimizing sample preparation schemes.

6 Methods of sampling

6.1 |Mass-basis sampling

6.1.1 | Mass of increment

The mass of in€rement shall be determined in accordance with 5.1.4.

Increments ‘shall be taken so that they are of “almost uniform mass”, i.e. the coefficient gf variation of
increrpent masses shall be less than 20 %. The coefficient of variation, CV, is defined as the ratjo of standard
deviation, 6,56, 10 the mean value, m, of the mass of the Increments, expressed as a percentage as follows:

1000565

cV (14)

m

For example, if the average mass of increment is to be 100 kg, the increments should 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
shall 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.
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To obtain increments of almost uniform mass, one or more of the following measures shall be taken:
a) control of the ore flow on the conveyor belt ahead of the sampling point to reduce variations in flow rate;

b) installation of a variable-speed cutter which varies its speed increment-by-increment so that the speed is
proportional to the flow rate of ore on the conveyor belt at the time of taking each increment;

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 (in a i ivisi i isti i atively,
divided increments of “almost uniform mass” may be combined at an appropriate stage of division,|into a
partial samplg or a gross sample (see 10.2.2.1).

6.1.2 Qualify variation
The quality vgriation shall be determined experimentally in accordance with ISO 3084.
6.1.3 Number of primary increments

The number af primary increments shall be determined in accordance with 54.4.

6.1.4 Sampling interval

The mass intgrval, Am, in tonnes, between increments shall be calCulated from the equation:

Am <4 (15)
nq

where
my_ is the mass, in tonnes, of the lot;
ny is th¢ number of primary increments determined in 5.4.1.

The mass intI:val 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 Methqds of taking-increments

Each incremgnt shallbe taken at one time by a single motion or by a complete cycle of the sampling deVice so
that a full crogs:-section of the ore stream is taken. Free-fall drops of increments shall be kept to a minimum to
reduce size dgdradation of the ore and hence minimize bias in size distribution.

NOTE 1 A complete cycle can involve the sampler taking a forward and return cut through the ore stream.
NOTE 2  Stopped-belt sampling can also 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 mass
interval after commencing the handling operation. Subsequent increments shall be taken at the fixed mass
interval determined in 6.1.4 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 increments shall be increased.
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Either of the following two kinds of cutters 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,
increment 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.

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 e determined in order to obtain the weighted mean of the quality characteristics for the lot] Alternatively,
the topnage of ore that the sample represents may be used to obtain the weightéd 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, IO 3084 shall
be us¢d to obtain an approximate value for the quality variation.

6.2.3 | Number of increments

The npmber of primary increments shall be determinedsin accordance with 5.4.2.

6.2.4 | Sampling interval
The time interval, A¢, in minutes, between increments shall be calculated from the equation:

< 80m (16)

9max™
wherg

my is the mass,.ib/tonnes, of the lot;

gfhax 18 the.maximum flow rate, expressed in tonnes per hour, of ore on the conveyor belt;

n is’the number of primary increments determined in 5.4.2.

The sefected time thterval between taking increments shait be smatfer than that calculated to ensure that the
minimum number of primary increments is greater than that determined in accordance with 5.4.2.

6.2.5 Methods of taking increments

Each increment shall be taken at one time by a single motion or by a complete cycle of the sampling device so
that a full cross-section of the ore stream is taken. Free-fall drops of increments shall be kept to a minimum to
reduce size degradation of the ore and hence minimize bias in size distribution.

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

NOTE 2 Stopped-belt sampling can also be used to take a full cross-section of the ore stream.
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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.

6.3 Stratifiee

Sampling shs
basis (6.2). H
any multiple ¢
should be usg

[l preferably be carried out by systematic sampling either on a mass basis (6.1) or\on
bwever, when periodic variations in quality or quantity occur with a period approximately ed

d.

B time
ual to

f the proposed sampling interval, stratified random sampling within fixed mass)ortime intervals

Due to the nature of stratified random sampling, successive increments may be callected close together in

space or tim
succession.

6.3.1 Fixed
For stratified
when the ma
random withir
random mass
mass corresp)

6.3.2 Fixed

For stratified
when the tim

random within this time interval. This is @chieved by using a random number generator, capable of gi

random time
time correspo)

7 Sampli

7.1 Gener

The basic reg

p. Consequently, the sampling system shall be designed to handle\two increments in

mass intervals
random sampling within fixed mass intervals, the procédure is as specified in 6.1 excep
5s interval has been set, the sample cutter is programmed to take one primary increm
this mass interval. This is achieved by using a random number generator, capable of gi

number within the mass interval (determined jn-6.1.4), which activates the sample cutter
pnding to the mass number generated.

time intervals

random sampling within fixed time-intervals, the procedure is as specified in 6.2 excep
e interval has been set, the sample cutter is programmed to take one primary increm

number within the time interval (determined in 6.2.4), which activates the sample cutter
nding to the time number generated.

hg from moving streams

Al

uirements together with typical examples are described as a guide to the design and opg

of sampling 2

quick

t that,
ent at
ving a
at the

t that,
ent at
ving a
at the

ration

nd cnmnln prnpnrnhnn c\lcfnmc for mr\\nnn streams—These rnrﬂurnmnnfc shall he tak

n into

account from the early stages of deS|gn and engineering as well as during operatlon and maintenance of the
systems.

This International Standard deals only with sample cutters that take a complete cross-section of the ore
stream. Sample cutters taking only part of the stream are incorrect in design, and cannot be relied on to
provide representative samples, i.e. they may introduce significant bias.

It is not essential to construct or operate the sampling system as a single system. Any principal unit or
combination of principal units may be operated mechanically and combined at any stage with manual
operation to form a complete sampling and sample preparation system. A manual sample cutter may also be
used, subject to the safety considerations mentioned in 7.2.
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The sampling system shall be operated in accordance with the requirements of Clauses 5 and 6, which
specify the 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.

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.

7.2 [Safety of operations

From fhe 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 rqcommended that mechanical sampling be used if the speed of the conveyorbelt is high gr 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 fulfill without failure
their required function under given conditions at all times.

In the| event of a breakdown of the installation or if the installation is unsuitable for a particuldr ore (e.g. an
excespively sticky ore), an alternative sampling procedure should be available. For example, incfements taken
by thg primary sampler may be bypassed through-a preinstalled facility (e.g. a short conveyor, alconcrete pad
or a rgceiving truck) so that manual sample preparation can be performed.

It is rgcommended that mechanical sampling systems be arranged in such a way that the pringipal units can
be opgrated individually to facilitate repair.in the event of breakdown.

7.4 |Versatility of sampling System

The dgesign of sampling and(sample preparation systems shall be

a) determined by the types of ore likely to be handled, the quality characteristics to be determined and the
dsired precision‘of sampling and sample preparation, and
b) stpich thatbias'is not introduced.

In all pasés ‘the minimum mass and number of increments comprising a sample shall comply with 5.1.4 and
5.4, rgspectively, in order to attain the specified precision and the required mass of sample for tegting.

The size sample shall be taken before any crushing 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
determination is carried out on a sample that will subsequently be used for other purposes, care shall be taken
to ensure that the size fractions are fully remixed before subsequent sample preparation is undertaken.

The installation shall be designed so that check experiments can be carried out in conjunction with routine
sampling. Sampling systems should be capable of combining alternate increments to constitute pairs of
interleaved samples, designated A and B, for determination of quality variation in accordance with ISO 3084
and for checking the precision of sampling in accordance with ISO 3085. To meet the sampling requirements
of ISO 3085, the primary sampler should also be capable of taking at least twice the number of increments, n4,
specified in 5.4. When these design features are in place, it is recommended that the precision of sampling be
determined routinely in accordance with ISO 3085 as part of normal sampling operations.
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7.5 Primary samplers

7.51

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 incre
uniform spee
although a manual cutter may also be used if the ore flow rate is very low (see 7.2).

Examples of
manual samp

7.5.3 Genel

To avoid bias

a)

b)

c)

d)

f)

)

h)

k)

there shgll be no overflow or spillage of sample or loss of ultra-fines;

there sh4
rate;

bucket-ty]

maximunp flow rate of the ore;

there shg
clearing;

r}ents by cutting a complete cross-section of the ore stream, traveling through the ore sire

. Increments should preferably be taken from a falling stream using a mechanical sample

e cutter is shown in Figure 2.

al design criteria for primary cutters

the primary sampler shall satisfy the following design criteria:

pe cutters shall be of sufficient capacity to ageéommodate the increment mass obtained

Il be no clogging or retention of residualimaterial in the sample cutter, i.e. the cutter shall b

am at
cutter,

mechanical cutter-type samplers are shown diagrammatically in Figure 1.-An“example¢ of a

Il be no impedance to flow of sample material through the sample cutter at the maximum flow

at the

e self-

there shgll be no contamination or introduction of material other than the sample into the sample cutter;

there shd
of the co
the samp

the samq
edges clg

the samp
to the mg

Il be no significant change of the quality of the sample while taking increments, e.g. degra
hstituent particles if the 'sample is taken for size determination or change in moisture cor
le is taken for moisture determination;

le cutter shallytake a complete cross-section of the ore stream, both the leading and t
aring the stream in one path;

le cuttér shall intersect the ore stream either in a plane perpendicular to or along an arc n
anArajectory of the stream;

dation
tent if

railing

ormal

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.

18
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b) Cutter bucket type (i)

Figure 1 — Examples of cutter-type samplers
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d) Swing arm types

Key

1 main ore flow
2 increment
3 travelling pass of primary sampler

I, Cutting aperture of primary sampler.

20

Figure 1 (continued)
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§ d) Swing arm types

I:lg_u_l:e 1 (r\nnhnunﬁl)
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7.5.4 Cutte

The cutting a
top size of th
and consequ
larger cutter g

7.5.5 Cutte

For either of
travel at a uni

The cutter sp

Too high a cu
a) biasingo
b) biasing o
c) shock log

Experimental
ore streams
introduced wh

}erture of the primary sampler (dimension /, in Figure 1).shall be at least three times the n

Figure 2 — Example of a manual sample cutter

aperture of primary sampler

ore, or 30 mm, whichever is the greater. However, with certain ores, e.g. sticky ores, br

pertures shall be used to prevent the introduction:of significant bias.

speed of primary sampler

he two kinds of primary samplers méntioned in 6.1.5 or 6.2.5, the cutter shall be desig
form speed, not deviating by more(than + 5 %, during the course of taking each increment.

bed is one of the most important design parameters in designing a mechanical sampling sy
tter velocity will lead to

f the sample due to deflection of the larger particles,
f the sample by rebounding particles and dust caused by excessive turbulence, and
d problems:and difficulties in maintaining constant speed while cutting the ore stream.

work_undertaken by Gyl'l for falling stream cutters shows that, when sampling heteroge|
bt lawbelt loading where the particle size distribution is very narrow, significant bias m
en-the cutter speed exceeds 0,6 m/s or the cutter aperture is less than three times the n

bminal
idging

nt bias may occur for a cutter aperture of three times the nominal top size. In these instances,

hed to

stem.

neous
ay be
bminal

top size of th

ore.

Based on this evidence, cutters that have a cutter aperture (/4) equal to three times the nominal top size of the
ore shall not exceed a cutter speed of 0,6 m/s, so that significant bias is not introduced.

For cutters where 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 the following equation, subject to a maximum

of 1,5 m/s:

vc =0,3

a
3d

(17)

Cutter speeds in excess of the values specified above shall not be used, unless a bias test conducted in
accordance with ISO 3086 proves that no significant bias is introduced.

22
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Secondary and subsequent samplers

The requirements for design and operation of secondary and subsequent samplers are identical to those for
primary samplers specified in 7.5.2 to 7.5.5.

The aperture of 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

7.71

On-line sample preparation

Arrangement for sample preparation

The s
partia
handli
where

pmple preparation plant shall be designed to carry out preparation of individual increnie
samples or gross samples in accordance with the requirements given in Clausg10. T
ng primary increments, from the primary sampling station to that stage of the sample/prep3
size testing is undertaken, or where size and other physical test samples aréltaken, sha

desigmed to avoid severe handling that could cause size degradation of the oreZsample. T

transf

Samp
the sd

br points, and the height of fall at each transfer point, shall be kept to a minimum.

ing and sample preparation installations may be either integrated or.separate. For an inte
mple preparation installation shall be capable of completely processing each increment v

nts, individual
ne system for
ration system
Il be carefully
ne number of

grated layout,
ithin the time

interval between two consecutive increments taken for the same purpose.

The spmple preparation equipment shall be capable of crushing, grinding and pulverizing the
desirgd particle size and then dividing the sample to the desiredymass without bias. The crushin
equipment shall be appropriately sealed to protect the samples from excessive air flow. The ci
through the equipment shall also be reduced to a minimmum in order to prevent loss of fine
moistdire. If it is difficult to incorporate equipment fer grinding to -160 ym or -100 pym int
prepafation system, the grinding operation may be carried out separately.

sample to the
j and dividing
culation of air
materials and
b the sample

7.7.2 | Crushers

To obtain the desired nominal top size (ofjthe sample at each stage of crushing, grinding or p
equipment for these processes shall be adjusted so that there will not be any oversize material re

Llverizing, the
emaining.

7.7.3 | Dividers

The fqllowing are examples-of dividers:

a

O

Iitter-chute divider [same design as the primary sampler given in Figure 1 a)];

O
n

otted belt divider [see Figure 3 a)];

O
O

nain bucket divider [see Figure 3 b)];

o

rgtary sample divider [see Figure 3 c)];

)
)
)
)
e)

f)

rotary plate divider [see Figure 3 d)];
rotary cutter divider [see Figure 3 e)];

g) chute type divider [see Figure 3 f)].

To avoid bias, the divider shall have a random start. The operation of the cutter should be interlocked with the
operation of the feeder via a random timer. The time range of operation of the random selector in the timer
shall be adjusted to equal the computed cutting interval, so that there is equal probability of the first cut being
taken at any point of time within the duration of the first interval. Special design precautions are required for
the random timer used for constant mass division. Because the cutting interval may be different for each
increment or partial sample to be divided, the time range of operation of the random selector in the timer
should be manually or automatically adjusted for each successive sample division, to match the computed
cutting interval.
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If the installation is such that the above requirements cannot be met, then a considerably larger number of
cuts than the specified minimum is required to minimize bias.

It is recommended that a uniform feed be provided to the divider at each stage of division. The cutter aperture
shall be as specified in 7.5.4, and the cutter speed shall be constant (see 7.5.3 and 7.5.5).

a

l

C

Key

1 slotted belt
2 inclined chute

a8  Feed.
b Reject.
€ Divided sample.

b) Chain bucket type divider

Figure 3 — Examples of mechanical dividers
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Key

1 feed hopper

2 slife gate

3 vibratory feeder

4 reovable canisters
5 tuEtable

6 drive (enclosed)

a8  Fded.

b Rgject.

¢ Diyidédisample.

<

c) Rotary sample divider

AR

d) Rotary plate type divider

[
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Key

o O WON -

O T o

26

Feed hopp
Slide gate
Vibratory fé
Removabile
Turntable

otary cutter divider

beder
canisters

Drive (encl

bsed)

f) Chute type divider

Feed.
Reject.

Divided sample.

Figure 3 (continued)
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7.7.4 Dryers

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 composition 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
carriegrott—for-the—instattation—as—a—whote—and—for-each—stage—when—possibte—Vistatchecksyshall also be
conducted at regular intervals during routine operation to identify any irregularities in equipmeént|performance.
Bias tests should be carried out when these visual checks indicate that there is a problem gqr some other
change is suspected. The installation shall be capable of attaining sampling and sample prepargtion precision
better|than those specified in 5.4 and 5.5.

The bjas of a sampling installation shall be checked by comparison with “stopped-belt” sampling as specified
in Clapse 9, preferably using size determination as the criterion.

7.9 |Cleaning and maintenance

The sampling system should be readily accessible to facilitate inspection, thorough cleaning, repairs or check
experiments.

Upon [completion of sampling a lot, the major units of thelinstallation should be cleaned eithgr by applying
fresh water, by using dry and oil-free compressed air, or by using a vacuum system. When a change is made
in the|type of ore being sampled, a quantity of matefial taken from the lot to be sampled shodld be passed
through the entire 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 impracticable to
describe a standardized flowshegti\ Consequently, only guidelines for constructing a new mechanical
installation can be provided.

An example of a flowsheet i$ given in Figure 4 illustrating the following:

a) mass-basis sampling;

b) fixed-speed primary sampler;

c) cpefficient of variation of mass of increments > 20 %;

d) cpnstant-mass division of increments;

e) separate preparation of size sample, physical testing sample, moisture sample and chemical analysis

sample.

© 1SO 2009 — All rights reserved
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Lot

—

[ Main conveyor belt |

[ Flow weigher or timer |
[
Fixed speed

Reject or

increment storage

primary sampler

Increment

Deflector

moisture determination chemical analysis

Increment for moisture Increment for Inerement for
and chemical analysis size determination physical tesfing

-22,4 mm or -10 mm

Constant mass division

Partial sample for Partial sample for

Reject <t—

moisture determination

(If necessary)

Test sample for

Reject

Reject

Gross sample for
chemical analysis

Reject

(If necessary)

Distributor

Test sample for chemical analysis

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.

28

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

8.1 General

To avoid bias, it is essential that increments are 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 stationary
lots can be carried out only when access to the full depth of the ore is available and the complete increment
can be extracted. This is sometimes possible with a spear sampler or auger. However, it is not possible with

sampli

ng shovels, which therefore are not recommended.

8.2 [Sampling from wagons

In-situ
or an
sampl

sampling of ores with nominal top size less than 1 mm from wagons is permittedjusing a s
auger, but only if the sampling device penetrates to the full depth of the ore.at the poin

pear sampler
t selected for

ng and the full column of ore is extracted. However, a more reliable procedure is to sample from a

convelyor belt during transfer of the ore to or from the wagon. Sampling of coarser ore from wagons using a

spear

8.2.1

The spear sampler (see Figure 5) or auger for extracting increments shall have minimum intern
of 30 mm.

or an auger is not permitted.

Sampling devices

8l dimensions

i

Figure 5 — Example of a spear sampler for sampling ores with nominal top size less than 1 mm
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8.2.2 Numb

er of primary increments

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

taken from ea

nw

=

where

14

ch wagon constituting the lot is given by:

>
T

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

(18)

Ny is thJ! number of wagons constituting the lot.

The value of 1

8.2.3 Methd

The incremen
the surface o
uniform mass
that the full v
not met, the s

Care shall be
vertical colum

8.3 Sampl

In-situ sampl
sampling dev

ing from ships, stockpiles and bunkers

w obtained from Equation (18) shall be rounded up to the next higher whole number.

d of sampling
ts to be taken from each wagon shall be taken from locations spaced as evenly as possibl
es of ore. It is essential that each increment is taken from the full\depth of ore in the wago

prtical column of ore is extracted for the increment to be representative. If these conditio
pmpling procedure does not conform to this International Standard.

n from being collected.

ng of ships, stockpiles and bunkers is- not permitted, because it is impossible to dri
ce down to the bottom and extract the full column of ore. Consequently, all parts of the lot

have an equ
representati

Vii
than one so

penetrates to
i.e. a 2 m thig
belt during tr
Clause 7.

opportunity of being sampled. A sample taken from the top or sides only cannot be regarg
of the whole ship, stockpile_or. bunker, particularly when the lot is composed of ore from
rce, e.g. if increments areytaken from a 10 m high stockpile using a spear sample
a depth of 2 m only, the fesultant sample can only be representative of ore down to that
k shell on the surface ©of\the stockpile. The only effective procedure is sampling from a cor
bnsfer of the ore ta-or from the ship, stockpile or bunker using the procedures descri

9 Stopp

-belt reference sampling

e over

the ore in the wagon using a spear sampler or an auger so that‘increments represent almost

n, and
s are

taken when using spear samplers, because internal friction within the probe can prevent the full

e the
Ho not
ed as
more
r that
depth,
veyor
bed in

Stopped-belt sampling is the accepted method for obtaining a reference sample against which other sa
procedures may-be compared. However, special care is required if the samples are for moisture determination,

pling

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

The procedure for sampling from a stopped-belt is as follows:

a)
b)

c)

determine the parameters for sampling in accordance with 4.2;

stop the belt at the mass or time 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 insert it through the ore so that it is in contact with the belt across its full

width;

30
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Figure 6 — Example of a sampling frame for use on stopped belts

o
~
n

nould any ore particles obstruct insertion of the sampling frame, push those at thedeft*hand edge of the
reme into the increment and those at the right-hand edge of the frame out of the increment;

—=h

e) remove the ore within the sampling frame in the shortest possible time‘to~“minimize moisture loss,
nsuring that all ore particles are collected by sweeping the belt clean, and deposit each ingrement into a
hitable container;

» O

=)
=
=

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

if| the quality of the lot is required, combine the increments\into partial samples or a grgss sample in
apcordance with 10.2;

«Q
=
=

h) sfore the increments, partial samples or gross samples.in labelled containers as specified in[Clause 11.

If it is hot practicable to use the stopped-belt methodone of the schemes described in Annex C nay be used.

10 Sample preparation
10.1 [Fundamentals

10.1.1 General

Sample preparation is carried out in a number of stages, each stage consisting of a serieg of drying (if
necessary), crushing, mixing and division operations.

Sample preparation<shall be carried out in such a manner that there will be no contamination or introduction of
materjals otherdhan the sample and no change in its quality. In particular, the moisture sample shall be kept in
an airfight, nen=absorbent container in order to avoid any change in its moisture content.

ChecHKingyexperiments for precision and bias shall be carried out regularly in the sample prepar:
soth A ;

htion process,

Sample preparation prior to the test sample stage may be conducted on each increment, on each partial
sample constituted from increments, or on the gross sample constituted from partial samples or increments.

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.
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Increment

Increment

—| First partial sample |—

Increment

Increment

1 1L
T T T T

Increment

Increment

Increment

—| Second partial sample |—

| Lot |— —| Gross sample

Increment

Increment

I
T T T

Increment

Increment

—| Last partial.sample |—

Increment

Increment

Increment

1 1L
LT T T T 7T

Figure 7 — Example of a sample preparation scheme showing constitution of partial samples from
increments’and a gross sample from partial samples

10.1.2 Dryin

When the sarwple is very wet or sticky and sample preparation cannot be carried out, the sample shall be
dried at or below a temperature of 105 °C so that sample preparation may then be carried out without difficulty.
For moisture sgamples,see 10.6.

10.1.3 CrusHingand grinding

Crushing and grinding shall be conducted with equipment that is suitable 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

Depending on the method of mixing and the ore characteristics, mixing the sample may make it more
homogeneous and consequently reduce the errors in sample division. 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, because it may have the opposite effect
to that intended and may lead to increased segregation.

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) mechanical mixers such as a V-mixer, and

b) passing the sample through a riffle or preferably a rotary sample divider at least three times in succession,
recombining the portions after each pass. Dust losses shall be minimized.

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

10.1.4.1 General

Sample division shall be carried out on the sample, crushed if necessary to an appropriate particle size, to
reducg the sample mass.

To obtain the specified precision of sample preparation, the following aspects of-division shall be[considered:

a)

>

bminal top size of the sample to be divided;

b) minimum mass of the sample after division, specified for each quality characteristic to be defermined (see
1D.1.6).

10.1.9.2 Method of division
One dr more of the following methods of sample division shall be conducted individually or jointly;:
a) mechanical increment division (see 10.3.1);

b) other mechanical division methods (e.g.'mechanically charged riffle divider, see 10.3.2);

c) manual division (see 10.4).

10.1.8.3 Types of division
When|several increments or partial samples are prepared individually and constituted into partial samples or a

gross|sample, the divisioriJof increments or partial samples shall be conducted either by donstant-mass
divisign or by proportional division subject to the conditions set out in 10.2.2 and 10.2.3.

10.1.9.4 Types ofdivider

Acceptableitypes of mechanical dividers include cutter-chute, slotted belt, chain bucket, rotary gample, rotary
plate, [rotary ‘cutter, chute type and mechanically charged riffle (see 10.3.2).

10.1.6 Mass of divided sample
10.1.6.1 Division of chemical analysis and moisture samples

10.1.6.1.1 Division of gross sample

When a gross sample is divided, the minimum mass of the divided sample, mg, in kilograms, is given by
Equation (19), which is based on the minimum mass equation derived by P Gyl

0,000 3242
mg = 20008247 (19)
<))
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where
d is the nominal top size of the sample, in millimetres;

op Iis the desired standard deviation of sample division, in % Fe, which is the major component of the
standard deviation of sample preparation, op, for a given sample preparation stage.

The gross sample shall not be divided further than the mass given by Equation (19) for the nominal top size of
the sample until it is crushed to a smaller particle size, subject to an absolute minimum of 500 g, to satisfy the
requirements for preparation of test samples for chemical analysis (see 10.5).

of 0,1 % Fe and 0,05 % Fe, and typical nominal top sizes are given in Table 4. The standard deviali

division o, applies to each sample division stage, and the variances are additive for the sample) d|vision
scheme selegted.

Examplesof minimum divided-qross-sample masses qgiven b quation (19) for a division standard deviation

Table 4 —[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
op=0,1% Fe op =0,05% Fe
40 325 1300
31,5 180 710
22,4 75 300
10 10 40
6,3 3,2 13
2,8 0,5 1,7
1,4 0,5 0,5
0,500 0,5 0,5
0,250 0,5 0,5

10.1.6.1.2 Dlivision of individual increments or partial samples

When increments or partial~samples are divided, the division shall be carried out while ensuring that thel mass
of the gross gample forthe lot obtained by combining divided increments or partial samples shall be not less
than the minifum divided-gross-sample mass given by Equation (19) and Table 4. The standard deviafion of

division o applies‘to each sample division stage, and the variances are additive for the sample dfvision
scheme seleqted:

10.1.6.2 Division of size samples

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

When the type of iron ore and specification-size fraction vary from that given in Table 5, Annex D shall be
used to determine the minimum sample mass.
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10.1.6.2.1 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.

Bias is easily introduced in the division of a size sample and hence particular care must be taken when
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.

Table 5 — Examples of minimum mass of divided gross sample for size determination using other
mechanical division methods (see 10.3.2.1)

Type of iron ore —200 mm ore -50 mmore ([-31,5+6,3mm| Sinter feed Pellet feed Pellets
sized ore
Typical -10 mm -10 mm -6,3 mm +6,3 mm +45,um -6,3 mm
specijfication-size
fraction
verage 20 20 10 10 30 5
percéentage of the
size fraction
Maks of lot () Minimum mass of divided gross sample, m,, and samplg preparation and measurement precision,
Ppm
Ovef Up to mg | Bom | m3 | Fewm my | Pom f s | Pem | m3 | Fewm mg | Pom
kg % kg % kg % kg % kg % kg %
270 0p0 1080 | 3,0 250 3,0 120 1,5 8,0 1,5 0,5 1,6 250 0,50

2100p0| 270000 [ 1010 | 31 230 3,1 110 1,6 7,0 1,6 0,5 1,7 240 0,51
150 0pO| 210000 | 950 3,2 220 3,2 190 1,6 7,0 1,6 0,5 1,7 240 0,51
100 0pO| 150 000 | 890 3,3 210 3,3 110 1,6 7,0 1,6 0,5 1,8 230 0,52

70000 | 100000 | 840 3.4 190 314 95 1,7 6,0 1,7 0,5 1,9 215 | 0,54
45000 | 70000 790 3,5 180 3,5 95 1,7 6,0 1,7 0,5 1,9 215 | 0,54
30000 | 45000 750 3,6 170 3,6 85 1,8 5,0 1,8 0,5 2,0 210 | 0,55
15000 | 30000 670 3,8 150 3,8 75 1,9 5,0 1,9 0,5 21 210 | 0,55

15000 530 4,3 120 4,3 60 2,2 4,0 2,2 0,5 24 145 | 0,66

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

P(100-P)

n4:n’l3><m

(20)

where
my is the revised minimum mass, in kilograms, of the divided gross sample;
ms is the minimum mass, in kilograms, of the divided gross sample specified in Table 5;

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

P, is the percentage of the size fraction specified in Table 5.

The greater of m5 and m, shall be used.
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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:

50(100 - 50)

A ) 1175k
20(100 - 20) ?

my = 750 x

10.1.6.2.2 Division of increment or partial sample

When increments or partial samples are divided, the division shall be carried out while 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 mini ied in
Table 5, the minimum mass specified in Table 5 shall be modified in accordance with Equation (20).

10.1.6.3 Diyision of samples for physical testing

The minimum mass of the sample for physical testing shall be determined from the test reguirements and the
required physjical and metallurgical properties to be determined. In general, except for,the-sample for the bulk
density test, gamples for physical testing shall weigh at least 500 kg. When the bulkdensity test is carried out
in accordancg with Method 1 of ISO 3852:2007, the sample for physical testing shall'weigh at least 1 200 kg.
When determiining the physical and metallurgical properties of a lot jn,@ccordance with the relevant
International Btandards, the precision of sample preparation and measurement, fp),, shall attain the yalues
specified in Table 6.

10.1.7 Split yse and multiple use of sample

A sample taen from a lot and meeting the specific requirements for the determination of several quality
characteristics may be subjected to split or multiple use to.g@btain test samples for chemical analysis, moisture
determination} size determination and physical testing (see Figure 12 for further details).

10.2 Methof of constituting partial samplés-or a gross sample

10.2.1 General

According to neasurement requirements, a gross sample may be constituted for a lot or partial samples may
be constitutefl for individual parts. of the lot. Furthermore, in some cases, in accordance with spmple
preparation rgquirements, it may.be necessary to constitute partial samples first and then constitute a|gross
sample.

10.2.2 Methqd of constitution for mass-basis sampling

10.2.2.1 Copstitution of partial samples or a gross sample from increments

When the coefficientof variatiom of increment masses 15 tesstham 209, theincrements;eitheras=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 prior to
the test sample stage and subjected to quality determination.

10.2.2.2 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.
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When division is carried out on each partial sample to constitute a gross sample, division shall be carried out

as follows:

a) if the partial samples consist of an equal number of increments, constant-mass or proportional division

shall be used;

b) if the partial samples consist of different numbers of increments, only proportional division shall be used.

Table 6 — Precision of sample preparation and measurement for physical tests

Type of test

International

Precision, S,

Standard
Pellets Sinter Lump ore
Tumblle and abrasion indices ISO 3271
Al — Abrasion index (%) 0,4 0,5 0,5
TI — Tumble index (%) 0,5 0,5 0,6
Bulk flensity — Method 1 ISO 3852
Pap — [kg/m?) 01 0,2 0,2
Redugibility by rate of reduction index ISO 4695
Rt — OQegree of reduction 0,05 0,1 0,1
Low-temperature reduction-disintegration indices by ISO 469641
staticimethod — Part 1: Reaction with CO, CO, and H,
RDI-1| 5 15 (%) 3,0 4,0 4,0
Low-temperature reduction-disintegration indices by 1ISO 4696-2
staticcmethod — Part 2: Reaction with CO
RDI-2| , g (%) 3,0 4,0 4,0
Pellets for BF feedstocks — Free-swelling index ISO 4698
Ves (t) 3,0 NA NA
Pellets for BF and DR feedstocks — Crushing strength ISO 4700
CS (dpN/pellet) 27,0 NA NA
Redugibility by final degree of reduction index ISO 7215
Rf — Hinal degree of reduction (%) 3,0 3,0 5,0
Redugtion under load ISO 7992
Ap 80|(kPa) 6,0 NA 6,0
Decrgpitation index ISO 8371
DI_g s|index (%) NA NA 5,0
Pellets for DR feedstocks — Clustering index ISO 11256
Cl — duster index (%) 3,0 NA NA
DR fepdstocks — Low-temperature reduction- ISO 11257
disintegration index and degree of metallization
RDIyg — Reduction-disintegration index (%) 1,5 NA 3,0
M — Degree of metallization (%) 2,0 NA 25
DR feedstocks — Reducibility index, final degree of ISO 11258
reduction and degree of metallization
Rqo — Final degree of reduction (%) 2,5 NA 4,0
Low-temperature reduction-disintegration indices by ISO 13930
dynamic method
LTD,4 3 (%) 3,0 NA 3,5
LTD g 5 (%) 1,0 NA 2,0
NA = Not applicable
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10.2.3 Method of constitution for time-basis sampling

10.2.31 Co

nstitution of partial samples or a gross sample from increments

Increments as-taken may be combined into partial samples or a gross sample, irrespective of the variation of
masses of increments. When division is carried out on each increment and the divided increments are
combined to constitute partial samples or a gross sample, proportional division shall be used.

10.2.3.2 Co

nstitution of a gross sample from partial samples

Partial samples constituted in accordance with 10.2.3.1 may be combined into a gross sample irrespective of

the variation

However, when division is carried out on each partial sample and the divided partial samples are-combi

constitute a g

10.2.4 Specipl procedure for moisture content

For very largq
separate mois
over a short
and result in K

When it takes
periods. A m
carried out. T
temperature,

Alternatively,
content of the

T masses Ol partial samples.

foss sample, proportional division shall be used.

lots, it is recommended that the lot be divided into the number of parts.shown in Table 7
ture sample be prepared for each part. This will ensure that each mgisture sample is cons
eriod of time, thereby minimizing moisture evaporation from the’sample. This will minimiz
etter overall precision (including sampling, sample preparation and moisture determination

a long time for loading or unloading a lot, the lot shall be divided into parts corresponding
bisture partial sample shall be constituted for each partsand a moisture determination sh
'he division into parts should be subject to the weather conditions, e.g. heavy rain o
and other conditions or circumstances at the time_of foading or unloading.

if the moisture sample containers and the storage conditions prevent a change in the mg
moisture samples, a moisture gross sample may be prepared for the whole lot.

Table 7 — Minimum number of,parts per lot for moisture determination

ned to

and a
tituted
e bias

).
to8h

all be
r high

isture

Mass of lot
.. Number of test
Minimum number of . i
t portions per partial Number of tests
parts per lot
: . sample
Over Up to and including

270 0p0 15 1 15
70 O(PO 270 000 10 1 10
30 octo 70 000 5 2 10
15 040 30 000 4 2 8
15 000 2 4 8

Partial samples or a gross sample for moisture determination shall be constituted by the procedure specified

in 10.2.2 or 10.2.3.
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10.3 Mechanical methods of division

10.3.1 Mechanical increment division

10.3.1.1 General

The samples for chemical analysis, moisture determination, size determination and physical testing may be
divided by mechanical increment division using a cutter-type divider in accordance with the following
conditions.

10.3.1.2 Mass of increment (cut)

The

ass of each cut shall be uniform. In order to achieve this, the flow of sample to be di

uniforin and the cutting aperture and speed of the cutter shall be constant.

NOTE Alternatively, a combination of the variable feed rate of the sample and the yariable cutter
considered for taking a uniform cut.

The

aqutting aperture shall be at least 3 times the nominal top size of the.'sample to be divid

whichgver is greater.

10.3.1.3 Number of increments (cuts)

The

number of cuts, n;, for division of increments, partial samples and gross samples should &

experimentally from the quality variation, oyy;, of the stream to be divided and the required samp
Psi» for the particular sampling stage, i, using the following&quation:

S

B 20'Wi 2
- Ps,

Howeyer, if no information is available anjthe quality variation for the particular sampling stage
number of cuts may be used as a starting point:

d|vision of a gross sample;
—  a minimum of 20;
d|vision of individual'partial samples:

— for comstant-mass division, a minimum of 10;

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

ided shall be

speed can be

ed or 10 mm,

e determined
ing precision,

(21)

the following

divistormrofndividoatimcrenment:
— for constant-mass division, a minimum of four;

— for proportional division, a minimum of five for the average mass of increment.

10.3.1.4 Interval between cuts

When constant mass division is used, the interval between cuts shall be varied according to the mass of the
sample to be divided.

When proportional division is applied, the interval between cuts shall be constant irrespective of the variation
of masses of samples to be divided.
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10.3.1.5 Avoiding bias

To avoid bias, the first cut for each sample to be divided shall be taken at a random position within the first

interval.

10.3.1.6 Ma

The minimum

10.3.2 Other

ss of divided sample

mass of divided sample shall conform to the requirements of 10.1.6.

mechanical division methods

10.3.21 Ge
The samples
divided using
following prog

10.3.2.2 Mass of divided sample

The minimum|
10.4 Manua

10.4.1 Gener

Manual divisi
testing can or]

10.4.2 Manual increment division

10.4.21 Ge

Manual increment division is applicable tosere not exceeding 40 mm nominal top size. It shall be carri

using an incrg

heral

heral

for chemical analysis, moisture determination, size determination and physical testing m
mechanical dividers other than cutter-type dividers (see 10.1.5.4), in accordance wi
edures and division limits.

mass of divided sample shall conform to the requirements of 10.1.6:
| methods of division

al

bn of samples for chemical analysis, moisture determination, size determination and ph
ly be applied to ores of less than 40 mm nominal*top size.

ment-division scoop of the type and dimensions shown in Figure 8 and Table 8. The scoo

ay be
th the

ysical

ed out
b shall

be flat bottomped and a curved base_is-hot acceptable. However, manual increment division should not be

applied to cer
pellets have
satisfactorily.

10.4.2.2 Mass of increment

tain samples such as pellets and sized ores, which roll freely and/or segregate easily. Wh
been crushed to ,a\sdfficiently small particle size, manual increment division may be 4

The mass of

ach increment shall be as specified in Table 8.
10.4.2.3 Nu[?FD‘E‘V‘U!’IPI’CI’é‘I’H’éms

en the
pplied

The number of increments for manual increment division shall be as specified in Table 9.

10.4.2.4 Mass of divided sample

The minimum

40

mass of divided sample shall conform to the requirements of 10.1.6.
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Figure 8 — Example of an increment scoop

Table 8 — Nominal top size, thickness of spread sample, scoop dimensions and increment mass for
manual increment division

Nopminal top size Thickness of Scoop Dimensions of increment scoop Increment
spread sample [ number mass
mm mm mm kg
Over Up to a b c d
31[5 40 80 40D 220 160 220 200 16,3
22)4 31,5 65 31,5D 180 120 180 150 9,0
1 22,4 50 224D 120 100 120 100 3,6
6,8 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
P 1 10 1D 25 20 25 20 0,03
o, 0,5 8 0,5D 15 10 15 12 0,006
0 0,1 5 0,1D 10 6 10 8 0,0015

Table 9 — Number of increments for manual increment division

Sample Number of manual increments
Gross sample 20
Partial sample 12
Primary increment 4

10.4.2.5 Procedure

The 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 8;

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 9;
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c) select an appropriate scoop from Table 8, 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);

d) 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;

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

When the mass of the divided sample is likely to be smaller than that required for subsequent ﬂesting
purposes, thel mass of the increment and/or the number of increments shall be increased.

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

NOTE Mahual increment division is suitable for the division of moisture samples.

&

a) Spread the crushed gross sample into a rectangle b) Arrange in 20 equal parts e.g. into 5 equal parts
with g thickness as specified in Table 8. lengthwise and 4 equal parts breadthwise.

4

c) Take a s¢oopfulof sample at random from each of d) Outline of taking an increment by using a bymp
the 20 parts hy/inserting the scoop to the bottom of the plate as shown in c)
sample layer i

into a divided sample

Key
1 Bump plate

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 and sized ore.

10.4.3.2 Selection of riffle divider

An appropriate riffle divider as specified in Table 10 shall be selected to match the nominal top size of the ore.
Detailson the dimensions and design of fiiiles may be found in ANNex E.

10.4.3.3 Mass of divided sample

The nmjinimum mass of divided sample shall conform to the requirements of 10.1.6.

Table 10 — Nominal top size of sample and size of riffle’divider

Nominal top size Riffle divider number Riffle opening
mm mm
Over Up to and including
31,5 40,0 90 90 +1
22,4 31,5 60 60 £ 1
16,0 22,4 50 50 1
10,0 16,0 30 3041
5,00 10,0 20 2041
2,80 5,00 10 10 £[0,5
2,80 6 6+0,5

10.4.3.4 Procedure
After mixing, place the-sample to be divided in a container and divide it into two parts by dropping the sample
uniforinly with light.shaking of the container into the middle of the riffles (at right angles to the riffle). One of the
two divided samplesshould be selected at random in order to avoid introducing any bias.

Care s$hall be'taken not to leave any material remaining in the slots of the riffle divider.

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

10.5 Preparation of test samples for chemical analysis

10.5.1 Mass and particle size

An example of a sample preparation scheme suitable for preparation of chemical analysis samples is shown
in Figure 10. The particle size of the test sample for chemical analysis shall be either —100 um or —160 pym.
The preferred method is to prepare a test sample for chemical analysis of 50 g minimum and —100 ym particle
size from the divided gross sample of —250 um particle size. However, if the appropriate grinder is utilized, a
test sample for chemical analysis of either —100 uym or —160 um particle size can be prepared directly from a
coarser sample than —250 um particle size, provided the sample masses conform to Table 4.
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However, for ores containing more than 2,5 % combined water and/or oxidizable compounds, where
excessive grinding would affect the result, the test sample for chemical analysis shall be —160 uym in particle
size and 100 g minimum in mass.

The preparation of test samples for chemical analysis can be carried out in one of three ways as shown in
Figure 11.

During preparation of ores which contain significant amounts of combined water and/or oxidizable compounds,
special precautions should be taken to ensure that the grinding process does not generate excessive heat
which could significantly change the chemical composition of the ore. Special precautions include

a) reducing the grinding time by grinding smaller charges

b) use of a single-pass straight-through type of grinder, and
¢) grinding for the minimum time to obtain the required nominal top size.

Grinding with|an agate pestle and mortar or other suitable manual techniques should_be used for refgrence
purposes.
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Primary increment

S

First partial
sample

First test sample for

Ty 97

Second partial
sample

Ty 17

Last partial
sample

Second test sample

Last test sample for

size determination
and subsequent
physical testing

Crush, if necessary

—

First test sample
for moisture
determination

Sample for
chemical analysis

for size determination
and subsequent
physical testing

size determination
and subsequent
physical testing

Crush, if necessary

—

Crush, if necessary

—

Second test sample
for moisture
determination

Last test sample
for moisture
determination

Sample for
chemical analysis

Sample for
chemical analysis

Gross sample

Crush to —2,8 mm
I
Divide

Crush to —250 pm
I
Divide
I
Dry if necessary

Grind to =100 pm

Increment division method

~ Case 1 in Figure 11

Figure 10 — Example of a sample preparation scheme for chemical analysis, moisture, size and
physical testing samples where size analysis samples are subsequently used for physical testing
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Case 1 Case 2 Case 3
| Gross sample I | Gross sample I | Gross sample I
See 10.5.1 See 10.5.1 See 10.5.1
500 g and over 500 g and over 500 g and over
—250 uym —250 ym —250 ym
Grind to Grind to Grind to
—100 pm —160 pm —160 pm

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 to
—100 ym —100 ym
50¢g 5049
and over and-over

® ® ® ® ®

Sealed sarhples

Figure 11 — Preparation of test samples for chemical analysis

10.5.2 Preparation to — 250\um

If each incrempent, each_partial sample or the gross sample is ground to —250 ym in particle size, this shall be
carried out by repeated crushing, grinding and division in accordance with 10.3 or 10.4. When the divigion is
conducted on|individual increments or partial samples before constitution of a gross sample, the gross sample
shall be obtained, at a certain stage of the division, by combining quantities proportional to the mass |of the
individual increment or partial sample. After drying if necessary, the sample of —250 um in particle size shall
be ground to —160 ym or —100 pym in particle size.

The mass of the —250 yum sample shall be sufficient to generate the required number of exchange samples.
10.5.3 Final preparation

10.5.3.1 Case 1

If a =250 pym sample is prepared, it shall be ground to —100 pm 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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10.5.3.2 Case 2

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 sample for chemical analysis sent to the laboratory shall be ground to —100 um in particle
size.

10.5.3.3 Case 3

If a =250 uym 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
methdd. The Test samples for chemical analysiS sent 1o the laboratory shall not be ground to any finer particle
size.

10.5.4 Grinding to —100 pm or —160 pm

10.5.4.1 General

When|the —250 ym sample is ground to =100 pym or —160 um, the procedure‘described below shall be used.

10.5.4.2 Type of grinder

Severpl types of grinders may be used to grind the sample for ¢hemical analysis from —250 ym {o =160 um or
—100 pm, such as a top grinder, a disc grinder, a pot mill, a hammer mill or a vibrating mill.

10.5.4.3 Selection of material of construction for grinder

The sglection of material for the grinder is one of-the most important considerations to be given, so that the
chemical composition of the sample does not change during the grinding operation.

It is rgcommended that an experiment be“Carried out, in accordance with ISO 3086, to check whether bias in
chemical composition has been introduced by the grinding operation.

10.5.4.4 Dry grinding

The whole of the —250 pym.sample for chemical analysis should be ground at one time to —100 ym or =160 ym
using jan appropriate grinder. When the grinding of the sample cannot be carried out at one timg, the sample
may Qe divided into a~tiumber of parts for separate grinding. After all the divided parts have bg¢en ground to
—100 pm or —160 um, they shall be mixed thoroughly in a suitable mixer. Samples for finer grinding shall not
be scteened into oversize and undersize fractions, for example plus and minus 100 um fractiong, to carry out
the grinding on.the oversize fraction only.

Impadt-type 'mills should be avoided for ore containing materials which have an extraordirfarily different
grindgblility to the constituent iron minerals, such as grains of quartz and fragments of shale, because of the
tendency for selective grinding.

10.5.4.5 Wet grinding
When the sample for chemical analysis is cohesive in the vibrating mill during finer grinding, and when a

shorter 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.
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10.5.5 Distribution of samples for chemical analysis

A set of not less than four test samples for chemical analysis shall be prepared in accordance with 10.5.3. 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 seller, one for the purchaser, one for the arbitrator, and, if required, one
is to be held in reserve. The reserve sample shall be retained for at least 6 months.

10.6 Preparation of test samples for moisture determination

In mass-basi ; each
partial sampl¢ or the gross sample. When it is difficult to conduct crushing and dividing owing to~a“’spmple
being adhesiye or excessively wet, the sample may be predried in accordance with 1ISO 3087. In'time-basis

sampling, the
specified mas
Figure 10.

The moisture
prior to the dg

If necessary,
ISO 3087. W,
excessively W

The first stage of division shall be carried out in accordance with thé’rules of division specified in 10.3 o
h a test sample of 10 kg minimum for —31,5 mm, 5.kg minimum for —22,4 mm or 1 kg migimum

Then to obtai

for -10 mm p
ISO 3087, the
applies.

Preparation ¢
moisture eva
analysis.

NOTE Ins
can be prepare

A check is r
-22,4 mm or

It is recomme

test sample should be taken from each partial sample or the gross sample to_ ensure th
s is obtained. An example of a sample preparation scheme for moisture samples is shq

sample shall be kept in an airtight, non-absorbent container to avoid-any change in mq
termination of moisture content in accordance with ISO 3087.
the moisture sample shall be crushed to either —31,5 mm, —22;4%mm or —10 mm, as speci

hen it is difficult to conduct crushing and dividing owing) to a sample being adhes
et, the sample may be predried in accordance with ISO 3087.

article size, one of the methods of division speeified in 10.1.5.2 shall be used. As speci
minimum mass of divided sample given in_Table 4 and calculated by Equation (19) no

f test samples for moisture determigation shall be carried out carefully, but quickly, to
poration. The remainder of the sample may be used for preparation of a sample for chg

ead of preparing one test sample of 10 kg minimum at —31,5 mm, two test portions of 5 kg minimum
d by dividing the test sample-ef 10 kg minimum into two parts.

bcommended to .determine whether the —10 mm test sample is biased with respect
31,5 mm test sample.

nded thatmoisture test samples be prepared by manual increment division as specified in

at the
wn in

isture

fied in
ve or

10.4.

fied in

onger

avoid
bmical

, each,

o the

10.4.2

to minimize moisture_evaporation. A scoop number, one or two ranks smaller than that specified in Table 8,

may be used
test sample th

for this~purpose for ores of nominal top size 31,5 mm, 22,4 mm, 10 mm or under. Howev
us obtained must not be used for preparation of a sample for chemical analysis.

er, the

The mass of the test sample 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 that
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 11.
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Table 11 — Number of test portions for moisture determination

Preparation of test sample Number of partial samples per lot | Number of test portions to be tested
From gross sample — 4
From partial sample 2 4
3to7 2 minimum
>8 1 minimum
From increment — 1 minimum

10.7 [Preparation of test samples for size determination
Each jncrement, each partial sample or the gross sample taken for size determination,)or the d|vided sample

obtained by division of the size sample without crushing, shall be used and the size’determingtion shall be
carriedl out in accordance with the method specified in ISO 4701.

10.8 |Preparation of test samples for physical testing

10.8.1 Selection of sample preparation procedure

Selection of the sample preparation procedure for physical testing shall take into consideratign the sample
prepafation apparatus and sample requirements. Test sieves shall have square openings and shall conform to
the reguirements of ISO 3310-1 and ISO 3310-2. Examples<of suitable schemes for extraction of samples for
physigal testing involving both split use and multiple use 6f:'samples are described in 10.8.1.1 an¢ 10.8.1.2.

10.8.1.1 Split use of sample

Split @ach partial sample into four parts andluse one part for physical testing and the other three parts for
determination of chemical composition, meisture content and size distribution [see Figure 12 a)].

10.8.1.2 Combination of split useland multiple use of sample

Split gach partial sample into two parts and use one part for size analysis and subsequent physical testing,
and the other part for preparation of moisture and chemical analysis samples [see Figure 12 b)]. If the size
analysgis requires drying before sieving, this sample shall not be used for decrepitation testing, which involves
sieving before drying,-Fhe moisture sample may also be used subsequently for physical testing, except for
decrepitation tests [see/Figure 12 c)].

10.8.2 Extraction of test samples

10.8.2.1-.. General

The sample for physical testing shall be divided in accordance with 10.3 or 10.4 to prepare test samples for
determination of physical properties, irrespective of the minimum mass rules specified in 10.1.6. However,
whatever division method is used, it should be demonstrated that the precision detailed in Table 6 is obtained
using the procedures outlined in ISO 3085.

The sample for physical testing shall be divided into two parts; one for the preparation of test samples for the
specified physical properties (Sample A) and the other for retention as a reserve sample [see Figure 13 a)].

When the bulk density test is carried out, the sample for physical testing (approximately 1 200 kg) shall be
divided into two parts: one for preparation of the bulk density test sample (approximately 600 kg) and the other
for further division into two parts, i.e. one for preparation of physical test samples other than for bulk density
determination (approximately 300 kg, Sample A) and the other for retention as the reserve sample [see
Figure 13 b)].
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Sample A shall be divided into 2 parts: sample A1 for tumble testing and sample A2 for other physical tests
[see Figure 13 b)].

10.8.2.2 Test sample for tumble test

Test samples for the tumble test specified in ISO 3271 for pellets, sinter and lump ores shall be prepared as
specified in 10.8.2.2.1 and 10.8.2.2.2.

10.8.2.2.1 Pellets

Dry sample A1 at 105 °C + 5 °C to constant mass and then allow to cool to room temperature. Sieve it using
40 mm and 6,3 mm sieves. Discard the +40 mm and —6,3 mm fractions. Divide the -40+6,3 mm fraction to
obtain at leas{ 60 kg for tumble testing [see Figure 14 a)].

10.8.2.2.2 Sjinter and lump ores

Dry sample Al at 105 °C + 5 °C to constant mass and then allow to cool to room temperature. Sieve it{ using
40 mm and 10 mm sieves. Discard the +40 mm and —10 mm fractions. Divide the ‘=40+10 mm fracfion to
obtain at leas{ 60 kg for tumble testing [see Figure 14 b)].

Increments

LITT]

Partial sample

Division

Division Division
| |

Chemical analysis
sample

Sample for

Moisture sample physical testing

Size sample

a). Split use of partial sample

Increments

LITT]T
Partial sample
Division
Size sample UIVI|SIOn
Size analysis

| Moisture sample

Chemical analysis
sample

Sample for physical testing,
except for decrepitation testing
if the size sample is dried

b) Multiple use of one part of the partial sample (for size distribution and physical testing) and split
use of the other part of the partial sample (for moisture determination and chemical analysis)

Figure 12 — Examples of schemes for preparation of samples for physical testing
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Increments

LITT]

Partial sample

Division
Size sample Divilsion
Moisture sample
Size analysis Division Moisture determination
Sample for physical testing, | Sample forphysical
except for decrepitation testing Chemical analysis testing,-except for
if the size sample is dried sample decrepitation testing

c) Preparation of two samples for physicahtesting

Figure 12 (continued)

| Sample for physical testing |
| Approx. 500 kg

Division
Reserve sample Sample A
Sample A1 for Sample A2 for
tumble testing other physical tests

a) Example of preparation of test samples for determination of physical properties

Sample for physical testing
including bulk density

| Approx. 1200 kg

Division
Division Bulk density test
i sample for method 1
Reserve sample Sample A
Sample A1 for Sample A2 for
tumble testing other physical tests

b) Example of preparation of test samples for determination of physical properties including bulk
density

Figure 13 — Examples of schemes for preparation of test samples for determination of physical
properties

© 1SO 2009 — Al rights reserved 51


https://standardsiso.com/api/?name=7aa31e8eda8da78c0b4d5b73d2e6de83

ISO 3082:2009(E)

Sample A1

Drying (at 105 °C £ 5 °C)

Sieving

|
|
—-40 mm + 6,3 mm

Tumble test sample
(at least 60 kg)

+40 mm discard —6,3 mm discard

Sample A1

Drying (at 105 °C £ 5 °C)

Sieving

|
|
—-40 mm + 10 mm

Tumble test sample
(at least 60 kg)

+40 mm discard

—10 mm discard

a) Exam

Figure 14

10.8.2.3 Test sample for bulk density test

When a bulk
(approximatel

ple of preparation of pellet samples b) Example of preparation of sinter and.lump ore
for tumble testing samples for tumble testing
— Examples of schemes for preparation of pellet, sinter and lump ore test samples for

tumble testing

density test is required using method 1 (small container),)divide the sample for physical testing
y 1 200 kg) into two parts to obtain a test sample of atdeast 600 kg [see Figure 13 b)].

10.8.2.4 Te

t samples for physical tests other than tumble‘test and bulk density test

The size range and the approximate mass of test sample~for each type of test and type of iron ore, requi
the relevant Ipternational Standards, are detailed in Table 12.

10.8.2.4.1 Blast-furnace pellets

Divide sampl¢ A2, and set one part aside inreserve. Dry the other sample at 105 °C + 5 °C to constant

red by

mass

and sieve it u

NOTE Thg
carried out usin

Mix the —12,5
-12,5+10 mm
required (see

The requirem

5ing 16 mm, 12,5 mm and 1,0 mm sieves. Discard the +16 mm and —10 mm fractions.

e 16 mm sieve is nedessary only when the dynamic low-temperature disintegration (LTD) test i to be

g the —16+12,5 mnifraction.
+10 mm fraction and divide to obtain the required test samples for the physical tests. Use the
fraction<to) obtain the LTD dynamic test sample, or alternatively the —16+12,5 mm fragtion if
Figure<ts).

bhts for each test are listed in Table 12.
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range and mass of test samples and test portions for physical tests other than tumble
and bulk density tests

Test International | Application | Type of iron Size range of test | Min. mass | Number of | Approx. mass
Standard BF/DR ore sample and test of test test of test
portion sample portions portions
Reducibility 1ISO 4695 BF Pellets/ -12,5+10 mm 2,5 kg 4 for test 0,5 kg
Sinters/ Lump
ores 1 for chem.
Static LTRD RDI-1 |1SO 4696-1 |BF Pellets/ -12,5+10 mm 2,0 kg 4 for test 0,5 kg
Sinters/ Lump
ores
Static LTRD RDI-2 |1SO 4696-2 |BF Pellets -12,5+10 mm 2,0 kg 4 for test 0,5 kg
Sinters/ Lump | -20+16 mm
ores
Free-sjvelling ISO 4698 BF Pellets -12,5+10 mm 1,0 kg 4fof test 18 pellets
Crushipg strength | ISO 4700 BF/DR Pellets -12,5+10 mm 1,0 kg 1 for test 60 or more
pellets
Relatije ISO 7215 BF Pellets -12,5+10 mm 2,5.kg 4 for test 0,5 kg
reducibility -
Sinters/ Lump | -20+18 mm 1 for chem.
ores
RUL tgst ISO 7992 BF Pellets/ Lump |-12,5+10 mm 6,0 kg 4 for test 1,2 kg
ores
1 for chem.
Decrepitation index | ISO 8371 BF/DR Lump ores —25420 mm 5,0 kg 10 for test 0,5 kg
Clustefing ISO 11256 DR Pellets 50% —-16+12,5 mm | 10,0 kg 4 for test 2,0 kg
50 % —-12,5+10 mm 1 for chem.
Disintggration and [1SO 11257 DR Pellets 50 % -16+12,5mm |2,0 kg 4 for test 0,5 kg
metalligation
50 % -12,5+10 mm
Lump ores 50 % —20+16 mm
50 % —16+10 mm
Reducbility and ISO 11258 DR Pellets 50 % -16+12,5mm |2,5kg 4 for test 0,5 kg
metalligation
50 % —-12,5+10 mm 1 for chem.
Lump ores 50 % —20+16 mm
50 % —16+10 mm
Dynanjic LTD test |1S@-43930 BF Pellets -16+12,5 mm or 2,0 kg 4 for test 0,5 kg
-12,5+10 mm
Lump ores -12,5+10 mm
LTRD [ Low-temperature reduction-disintegration
RUL = Reduction under load
LTD = Low-temperature disintegration
BF = Blast furnace
DR = Direct reduction
Chem. = Chemical analysis
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Sample A2

Mix
Divide
Reserve sample Drying (at 10|5 °C+5°C)
Sieving
I
|
+16 mm Discard ~ —16 + 12,5 mm -12,5+10mm  —10 mm Discard
|
|
Dyn@amic Static LTRD || Static LTRD Free Reducibility Crushing Relative RUL
LTD’Itest RDI-1 test RDI-2 test swelling test sample strength reducibility test sample
sanpple sample sample test sample test sample || dest'sample
(apgrox. (approx. (approx. (approx. (approx. (approx: (approx. (approx.
2 kg 2 kg) 2 kg) 1 kg) 2,5 kg) 14kg) 2,5 kg) 6 kg)
in either
fracfion)

Key

LTD Low-temperature disintegration
LTRD Low-tgmperature reduction-disintegration

Figure 1§ — Example of a scheme for preparation of test samples for determination of physical

properties(of‘blast-furnace pellets

10.8.2.4.2 Direct-reduction pellets

Divide samplg A2, and set one(part aside in reserve. Dry the other sample at 105 °C + 5 °C to constanff mass
and sieve uging 16 mm, 125mm and 10 mm sieves. Discard the +16 mm and — 10 mm fractions (see
Figure 16).

Mix and divige the =46+12,5 mm and -12,5+10 mm fractions, separately. The test samples for clusering,
disintegration|and metallization, and reducibility and metallization tests, are constituted from the two frdctions
by mixing them-on a 1:1 basis by mass. The test sample for crushing strength is constituted from the
-12,5+10 mmfractiomonty:

The requirements for each test are listed in Table 12.
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Sample A2

Fi

10.8.2

Dividg

Part 1

Part 2
carrie

P
u
th
1
fn

Mix
Divide
Reserve sample Drying (at 105 °C £+ 5°C)
Sieving
+16 mm discard -16 + 12,5 mm -12,5+10mm  —10 mm discard
Clustering Disintegration Reducibility Crushing
test sample and and strength
metallization metallization test sample
test sample test sample
(approx. 5 kg (approx. 1 kg (approx. 1,25 kg (approx. 1 kg)
in each fraction) in each fraction) in each fraction)

gure 16 — Example of a scheme for preparation.of test samples for determination of
properties of direct-reduction pellets

.4.3 Sinter and blast-furnace lump.ores
sample A2 into three parts and prepare these parts as follows.
: Set aside in reserve.

: Dry at 105 °C + 5 £G; 10 constant mass. Divide into three portions, according to the physi
j out and prepare‘these portions as follows (see Figure 17).

ortion 1: This{portion is for the static LTRD RDI-1, dynamic LTD, reducibility and RUL
5ing a 12;5)mm sieve. Crush the +12,5 mm fraction carefully and sieve it using a 16 mm
e +16'mm fraction to —16 mm. Mix the —12.5 mm and —16 mm fractions and sieve the
D.5,mmm and 10 mm sieves. Discard the +12,5 mm and —10 mm fractions. Divide the

physical

cal tests to be

ests. Sieve it
sieve. Crush
mixture using
—12,5+10 mm

action to obtain the required test samples. Dynamic LTD and RUL tests are applicable

only for lump

O

eS.

Portion 2: This portion is for the static LTRD RDI-2 test. Sieve it using a 20 mm sieve. Crush the +20 mm
fraction carefully and sieve it using a 22,4 mm sieve. Crush the +22,4 mm fraction to —22,4 mm. Mix the
—20 mm and -22,4 mm fractions and sieve the mixture using 20 mm and 16 mm sieves. Discard the
+20 mm and —16 mm fractions. If necessary, divide the —20+16 mm fraction to obtain the test sample.

Portion 3: This portion is for the relative reducibility test. Sieve it using 20 mm and 18 mm sieves.
Discard the +20 mm and —18 mm fractions. If necessary, divide the —20+18 mm fraction to obtain the test
sample.

Part 3: Use this part to obtain the decrepitation test sample. Sieve this part using 25 mm and 20 mm sieves.
Discard the +25 mm and —20 mm fractions. Oven dry the —25+20 mm fraction at 105 °C £ 5 °C to constant
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mass. Screen the test sample again on a 20 mm sieve to remove any adhering fines and divide it to obtain the
final test sample for the decrepitation test. Keep the test sample in a desiccator until testing takes place (see

Figure 17).

The requirements for each test are listed in Table 12.

Sample A2

Mix
Divide
Part 1 Part 2 Part|3
Reserve sample Drying (at 1(;5 °C+5°C) Sie\|/ing
Divide | |
+25 mm 420 mm
| | | | Discard 22 ¥ 20 MM e card
Portion 1 Portion 2 Portion 3 Drying (at 105 °C + 5 [C)
| | | to constant mass
Sieving Sieving Sieving |
| | Sieving on 20 mm
| | | screen to remove
adhering fines
+12,5 mp -12,5mm +20 mm —20 mm |
. . Decrepitation
Crus|h|nu; Crus|h|ng test sample
Sieving Sieving (=5 kg in the
desiccator
,_L_| ,_l_\ until testing)
+16 mm 416 mm +22,4 mm( 322,4 mm
—, | | +20 mm -18 mm
| Discard 20 * 18MM  pyiccard
Mix and sieve Mix and sieve |
| Sieving
+12,5mm -12,5+40{ -10 mm +20 mm —-20 + 16 —-16 mm Rell\tive
Discatd mm Discard Discard mm Discard o
reducibility
| test sample
Static (=2 kg)
LTRD RDI-2
test sample
(=2 kg)
Dynamic Static Reducibility RUL
LTD LTRD RDI-1|| test sample || test sample
test sample || test sample
(=2 kg) (=2 kg) (2,5 kg) (=6 kg)

Figure 17 — Example of a scheme for preparation of test samples for determination of physical
properties of sinter and blast-furnace lump ores
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10.8.2.4.4 Direct-reduction lump ores
Divide sample A2 into three parts and prepare these parts as follows.
Part 1: Set aside in reserve.

Part 2: Dry this part at 105 °C + 5 °C to constant mass. Sieve this part using 20 mm, 16 mm and 10 mm
sieves. Discard the +20 mm and —10 mm fractions. Mix and divide the —20+16 mm and the -16+10 mm
fractions separately. The test samples for disintegration and metallization tests and for reducibility and
metallization tests are constituted from the two fractions by mixing them on a 1:1 basis by mass (see
Figure 18).

Part 3: Use this part to obtain the decrepitation test sample. Sieve this part using 25 mm and20 mm sieves.
Discard the +25 mm and —20 mm fractions. Oven dry the —25+20 mm fraction at 105 °C+5 °C to constant
mass.| Screen the test sample again on a 20 mm sieve to remove any adhering fines and' divide it to obtain the
final t¢st sample for the decrepitation test. Keep the test sample in a desiccator untikiesting takes place (see
Figurg 18).
The requirements for each test are listed in Table 12.
Sample A2
Mix
Divide
Part 1 Part’2 Part 3
Reserve sample Drying+(at 1(;5 °C+5°C) Sie\|/ing
Sieving | | |
+25 mm 420 mm
I | Discard 22 " 20 MM piccard
+20 mm —-10 mm ) | o
Discard —20 16 mm =16 + 10 mm Discard  Drving (at 105 °C £ 5C)
to constant mass
Sieving on 20 mm
screen to remove
adhering fines
Reducibility and Disintegration Decrepitation
metallization and metallization test sample
test sample test sample
t=5kgimthe—]
(1,25 kg in (=1 kgin de.sicca‘tor
each fraction) each fraction) until testing)

Figure 18 — Example of a scheme for preparation of test samples for determination of physical
properties of direct-reduction lump ores
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10.8.3 Reserve samples

The reserve samples shall be put into sealed containers and kept at least until the test report is accepted by
the supplier and purchaser.

11 Packing and marking of samples

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 andw
b) mass of the lot;

c) sample number;

d) place, date and method of sampling;

e) moisture|content of the lot;

f)  place and date of sample preparation;

g) particle s|ze of the sample;

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

i) any othef item as necessary.
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Annex A
(informative)

Inspection of mechanical sampling systems

A.1 Purpose of inspections

To ensure reliable operation of mechanical sampling systems and conformance with this| International
Standprd, it is recommended that a sampling checklist be developed for each sampling installation with input

from the following sources:

the design criteria specified in Clause 7;

n

bmpling equipment operating and maintenance manuals;

3

anagement responsible for the system;
personnel operating or maintaining the system;

designers and commissioning personnel.

The frequency and detail of inspections are determined by 'such factors as, but not limited to, the reliability of
the sampling system, the handling characteristics of the ore, the frequency of use of the sygtem and the
purpoge of sampling. Operational procedures should’be established and inspections carried oyt immediately

beforg, during and immediately after using the sampling system for sampling a given lot.

A.2

Mechanical and operational inspections

It is recommended that mechanical-and operational inspections commence at the primary cutfer and follow
through the system to the final-on-line sample collection point, and that inspections be made poth with and
without ore running through“the system. Inspection should include the following checks to ensure

confofmance with this International Standard:

that operational seftings are correct, taking into account the lot size, the number of primary increments
ahd the sample collection interval;

that the cutter apertures are in good condition and comply with 7.5 and 7.6;

at-the'speed in both directions of all cutters complies with 7.5.5. The cutter speed can be

For time-based sampling, check that the speed is constant, while for mass-based sampling check the
speed at several flow rates to ensure that the speed is proportional to the flow rate (variable speed cutter)
or constant (fixed speed cutter);

that the speed of all cutters is uniform while in the ore stream;

that the correct number of increments is taken by all cutters. It should also be checked that the time or
mass interval between primary cuts is correct to ensure that the minimum number of increments is
collected for the lot based on the maximum attainable feed rate;

that all cutters are parked out of the ore stream in the parked position and that no ore enters the cutter in
this position. There should be no holes in the baffle plates, dust doors or seals that may allow ore to enter
the primary sample chute or hopper;
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)
h)

that increment masses conform to 5.1.4;

foreign material, such as wood, paper, rags, stones or metal;

that cutter apertures and sample chutes are clear of ore build up or blockages and that they are clear of

that belt feeders (sample conveyors) and vibrating feeders are in good condition. The correct tracking of

conveyor belts and the condition of conveyor belts, skirts and belt scrapers are especially important for
sample integrity, so check the flow rate settings of vibrating belt feeders and that belt scrapers and skirts
are adjusted properly to avoid spillages;

design.

that crushers are in good condition and that the particle size and mass of crushed products conforms to
ariations in product size over time can indicate that maintenance is required and ensure that

there is n

that the
sample i
[) that final

An example 0

A.3 Control charts

Control chart
particularly fo

A.3.1 Samp

The sampling
represents in

100
R»]:—n

The sampling

Sampling-rati
settings, sub-
set of systen
investigated f
also be invest

A.3.2 Extra

o spillage from the crusher body and chutes;

final sample collection system is in good condition. Checks should be made t6)ensur
tegrity is not being compromised through contamination, sample loss or moisturé loss;

sample masses conform to Clause 10;

f a suitable checklist for a mechanical sampling system is given in Table-A.1.

5 are very useful for monitoring the performance of sampling systems on an ongoing
- the sampling ratio and the extraction ratio as describéd in A.3.1 and A.3.2.

ling ratio

ratio (R4) is the actual mass of sample in(kilograms (m,) divided by the mass of material
fonnes (mg ), as expressed by the following equation:

OmA
SL

Lratio control chart is a plot-of sampling ratio as a function of increments sampled.

b comparisons should be made only for like system settings (same cutter apertures,
ot size and mass flow rate through the system), so a separate control chart is required fo
N settings used” Samples with a sampling ratio out of control are suspect and shod
br validity, When there is a significant variation in the sampling ratio, the reasons for this s
igated. An.example of a sampling-ratio control chart is shown in Figure A.1.

ction ratio

e that

basis,

that it

timer
[ each
Id be
hould

The extraction ratio (R,) is the actual mass of the sample in kilograms (m,) divided by the mass of sample in
kilograms (m¢) calculated from the material flow rate, the frequency of cuts, the cutter aperture and the cutter
speed, as expressed by the following equation:

m
R, =—&

mc

The results should be plotted over many lots so that long-term trends for a particular system can be monitored
(see Figure A.1). When a sampling system is performing correctly, the extraction ratio should be the unity
(1,0). However, when the extraction ratio differs significantly from 1,0, the sampling system should be
investigated.
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The extraction ratio is useful in determining whether there are long-term problems with a particular sampling
system. For example, if a cutter speed reduces over several weeks due to a faulty drive, the mass of sample
through the sampling system increases and the long-term extraction-ratio data would indicate a problem with
the system. When system settings are changed, the extraction ratio is less likely to change than the sampling
ratio, so it is more useful in comparing the performance of different sampling systems. An example of an
extraction-ratio control chart is shown in Figure A.1.

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

Company: Date:

Sampler location and identification: Inspector:

1 General information

Observation Specification Tolerance
(if applicable) (if applicable)

a) Weather conditions

b) Ore type

c) Npminal top size

d) Moisture content

e) Leotsize

f)  Flow rate (maximum and normal)

g) Purpose of sample

h)  Spurce of ore

i) Number of transfer points between sampling.point and minimum

ppint of loading/discharge
j)  Tptal drop height between sampling\point and point of minimum
Idading/discharge

2 Tlype of sampling-system
Single stage O
Two stage O
Three stage O
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Table A.1 (continued)

3 Primary cutter

Observation Specification Tolerance
(if applicable) (if applicable)
a) Type of cutter
b) Cutter drive
c) Nominal top size of ore
d) Drop height minimize
e) Periodicity in ore stream minimize
f)  Cutter apgrture (see 7.5.4) 3d minimum
g) Condition of cutter lips straight and\no
significant wear
h) Angle betyveen cutter aperture and stream hormal
i)  Build-up in cutter aperture and throat not significant
j)  Unrestrictgd flow through cutter flo choking or reflux
k) Cutting full stream and belt scrapings full-stream cut
I)  Cutter spded (see 7.5.5) 0,6 m/s max. 5%
m) Uniform clitter speed (see 7.6) uniform speed 5%
n) Incremenffmass (see 6.1.1 and 6.2.1) CV <[20%
o) Contamingtion or loss of sample, including hang-up in not significant
chutes anl cutter buckets
p) Moisture Ipss not significant
q) Cutter parks out of ore stream out of stream
r)  Mass or time-basis sampling
s) Interval bgtween cuts
t)  Number of cuts per lot
u) Extraction|ratio (ratio of actual to-calculated increment 1.0
mass)
4 Primary sample feeder and chutes
Observation Specification Tolerance
(if applicable) (if applicable)
a) Type of feeder
b) Feed rate
c) Tracking of feed conveyors
d) Chutes no holes
e) Contamination or loss of sample not significant
f)  Moisture loss not significant
g) Blockages not significant
h) Crusher
i)  Crusher product particle size
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a)
b)
c)
d)
e)
f)
9)

0)

p)

a)
r
s)
t)
u)

Table A.1 (continued)

Secondary cutter

Type of cutter

Cutter drive

Nominal top size of ore

ISO 3082:2009(E)

Observation

Specification

(if applicable)

Tolerance

(If applicable)

op height
Periodicity in ore stream
tter aperture (see 7.6)

ndition of cutter lips

gle between cutter aperture and stream
Bpild-up in cutter aperture and throat
Uprestricted flow through cutter

tting full stream and belt scrapings

tter speed (see 7.6)
Uniform cutter speed

ndom start for first secondary cut relative to primary

cyitter

Irflcrement mass

ntamination or loss of sample, including hahg-up in

chutes and cutter buckets

=<

oisture loss

Q

utter parks out of stream

rterval between cuts
umber of cuts per primary increment

N
Secondary cuts spread.eut uniformly over the entire
ptimary increment

Secondary sample feeder and chutes

minimize

minimijze

3d minimum

straight and no
significant wear

normal

not significant

no choking or reflux

full-stream cut

0,6 m/s max. 5%
uniform speed 5%
not significant
not significant
out of stream

Observation Specification Tolerance

Contamination or loss of sample
Moisture loss

Blockages

Crusher

Crusher product particle size
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{ifappticabte) (if applicable)
Type of feeder
Feed rate
Tracking of feed conveyors
Chutes no holes

not significant

not significant

not significant
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Table A.1 (continued)

Tertiary cutter

Type of cutter
Cutter drive

Nominal top size of ore

Observation

Specification

(if applicable)

Tolerance

(if applicable)

Drop height
Periodicity in ore stream
Cutter apgrture (see 7.6)

Condition [of cutter lips

Angle betyveen cutter aperture and stream
Build-up in cutter aperture and throat
Unrestricted flow through cutter

Cutting full stream and belt scrapings
Cutter spged (see 7.6)

Uniform clitter speed

Random dtart for first tertiary cut relative to secondary
cutter

Incrementlmass

Contamination or loss of sample, including hang-up in
chutes or putter buckets

Moisture Ipss

Cutter parks out of stream

Interval bgtween cuts

Number of cuts per secondary increment

Tertiary cuyts spread out uniformlyover the entire
secondary increment

Laboratory sample

minimize

minimize

3d minimum

straight and\no
significant wear

hormal

not significant

flo choking or reflux

full-stream cut

0,6 m/s max

5%

uniform speed

5%

not significant

not significant

out of stream

Observation

Specification

Drop height to container
Chutes

Blockages

Enclosed container
Nominal top size
Sample mass

Moisture loss

General comments

{ifappifcabte—]

Tolerance
—W'a'p'p'n'[able)

minimize

no holes

not significant

yes

not significant
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