Acnriabt Internaticnal Craarnraticain for Standardization

INTERNATIONAL ISO
STANDARD 12743

Second edition
2006-06-15

Copper, lead, zinc and nickel
concentrates — Sampling procedures
for determination of metal and moisture
content

Concentrés de cuivre, de plomb, de zinc et de nickel — Procédures
d'échantillonnage pour la déetermination de la teneur en métal et de
I'humiditée

Reference number
= — ISO 12743:2006(E)

= © |SO 2006




ISO 12743:2006(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 1S5S0 member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© [S0 2006

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
|ISC's member body in the country of the requester.

ISO copyright office

Case postale 56 » CH-1211 Geneva 20
Tel. + 4122 749 01 11

Fax + 4122749 (09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

Caacvriobt Internabicnal Craarmraticn ior Standardization @ ISD 2006 — A" I‘IghlS reserVE‘d




Contents

O R W O . ... retei e erssressnsssnsnnssessnnanssssnnnensssssnssssssssnsnsssssnsnssssssssnsssssssssssssssnnsssssssssesssssssnsssssnsnsssssssnnnnsssssnsnsnsssnsns

1
2
3

4
4.1
4.2
4.3
4.4
4.5

5

6

6.1
6.2
6.3
6.4
6.4.1
6.4.2
6.5

7

7.1
7.2
7.2.1
7.2.2
7.2.3
7.2.4
7.2.5
7.2.6
7.2.7
7.2.8
7.2.9
7.3
7.3.1
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7
7.3.8
7.4
7.4.1
7.4.2

8.1
8.2
8.2.1
8.2.2

T o o L PSSP

N LT L L L o L= = 105 =
L= o T T o e L= T o o

0= L 101 1 g T TR =0 S

General...
Total verlsnse

Ssmpllng-stsge methed ef estlmstlng ssmpllng snd tetsl usrlsnee

Simplified method of estimating sampling and total variance .

Interleaved sample method of measuring total VariancCe .......cceecieeeirieeecssecsscrnrscssrsesss s resssssnsenes
Establishing @ Sampling SCREM@ ... e crirrscssssss s sssss s ressnsses s s s s semsssansansssansnnsnransnnnnnnnns

T =TT L BT 0 = 1= o

General...

Mass of lnerement fer fslllng-stresm semplers

Mass of increment for cross-belt samplers ...

Mass of increment for manual sampling frem ststlensry Iets

FI'II'I"IEI"H' increments ..

Mass of secondary snd subsequent merements
Mass of increment for stopped-belt reference ssmpllng
Methods of sampling from concentrate Streams ........ccccciereres s ——

General...

Msss-bssls systemstle ssmpllng

General...

Sampling lnterusl

Sample cutter ..

Taking of prlmsry merements
Constitution of subsamples snd Iet samples

Types of division...

Division of inerements
DiViSion Of SUDSAMPIES..... .o ccie it iesrr s re s rem s s es s ramssssemssssnnsnsanssssanssrannsssenssnranssnsanssnsnnnnnnns
Division Of 10t SAMPIES..... ... et ceercessesssssesemsessssesssssnsmssssasensssansenssramsnnsssanssnsananns
Time-basis systematic SAMPliNg.......ccciciiiimimmmmmi

General...

Sampling mterusl

Sample cutter ..

Taking of rjrlmsrzﬂ,r merements
Constitution of subsamples and Iet samples

Types of division...

Division of merements snd subssmples

Division of lot samples...

Stratified random ssmpling
FiX et MASS N IV AIS. ..ot eieeeeccsecassssssssascsessssssssmsssmssssssesesssnssssesessssmmmsesssessssosnsnssnssssssssmsnnnns
R0 IR LT L] (=] = 1

Mechanical sampling of CONCENtrate SIrEAMS..........ccccceeeirieeereeserireeeereeestesnesseesesseennasessasssennessnes

General...

Design of the ssmpllng system

Safety of operators...

Location of sample eulters

oo anne A <ghts reserved

Cacvriobt Interfnahicnal Craarazaticen for &.Mrlderdlzsnun

ISO 12743:2006(E)

Page

El

cwoOobsh N = -

EA#



ISO 12743:2006(E)

8.2.3 Provision for interleaved SAMPliNG ....cccccoieeecieiecirs s s rssssssrss s rs s srsssssnssnsssssssnsssanssnsssensnnnsres O
8.2.4 Provision for stratified random Sampling.....cccccceiecirieiemieiiisiere s e sessnssessnssssnssases 20
8.2.5 Checking precisinn 21 Lo [ = TS~
8.2.6 Avoiding bias... feeseamesssessssEessssessssEesssssessssEssssEessssEesssSEessssesssssesssssessssesssssssssssesssssesssssssssssssssssessssss S0
8.2.7 Minimizing blas heeEeeEssssssessrsreEeEeEesssssssssssEsEsisisEsEessrsrssssssssssssssssssssssssssrssssssssess S0
8.2.8 Configuration of the samplmg system e teasssmeresssssssstesssssssssesssssssssesssssssssssssssssssssssssssnssnsessssnnsnnses S
8.3 Sample cutters... S~
5 TR0 TR 1 o 1= - | Y~
5 T~ 0 =T o o T o (= o - .
8.3.3  CULLEr SPEEM ....eeeeereieieeceeereresseetessssassssssstesesssssnses s ssnasessnssessssnnsansessnasessasnnsessassnasesssssnsesnnsansessnanesrases 20
8.4 MasSs Of INCIEMEBNTES.. ..o st s s e s ss s s sa s sasamsss s s sansssansnnsssansnssesnnsnssssnnsnnsssansnssnnnns &0
8.5 NUMDBEer Of INCrEMENES ...t e s re s seras e s s s s s s ssa s samssssssanssssnnnnsssansnnsssansnsansnnsssassansnssennns 0
8.6 SaMPliNG INTEIVAL ... reercs s s ersa s sssssrarsmsss s ssms s asssnsasemssssasansnsnmsnnssransnssssassnsnsnnnsnnsnsnnnnnnnen £
8.7 (o T0 ] L= g =T o S~

9 Manual sampling of concentrate Streams ... ccimiceisis i resss s s s ssn s s s sss s ssmsnssssnnsnsnnnnns 2O
9.1 General .. esssssssssssssssssssssssEsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssess SO
9.2 Chansnng the sampllng Iucatmn OO |
9.3 Sampling IMPIEMENTES ... s smn s s e s smsn s e s e e e n s an s nnnenn s 2O
9.4 Mass of mcrements 28
9.5 NUmMDber Of INCrEMENES ......oi e cceieiriereesrsese s rs s seras s sansesssrassssaremssssssensssannsnssrensnnsesanssnansnnsnnansansnnsasnns DO
9.6 SAMPIING INTEIVAL ... e rserce s ersa s issssss s s s sss s s sms s asssnsassmssssasansnssmsanssransnssssassnsnrennsnnsnrnnnnnnnes DO
9.7 Sampling prucedures eeeeenstesressssessessssssseesssstseesssseseesssssesessEstesiesssessssesssesssrsssessesmssessssseseesessererennsesres 2O
9.7.1 General.. — RO ~. |
9.7.2 Full stream cut frnm a falllng stream .
9.7.3 Partial stream cuts from a falling stream .- |
9.7.4 Sampling from moving CONVeYOor Delts........ccciiiiieciiecenisrssssssssssssssssssssesssssssnsssssssnsssenssnssssnsnsseses S0

10 Stopped-belt reference SAMPIING ...ccvcceemieicieme i rsess s rsmssrssrssssssnsssserassssassmssssassassssansnsssenssnssses G0

11 SaMPliNG frOM Qrabs ...cooceicicceieicreieeeecceresrsreeessssssesresssssesesssssaesesassessessmssassesnssenssssnnsessssnnsanssssesessnnsens O
11.1  General.. - 3
11.2 Mass of prlmary mnrernents . §
11.3  Number of primary mcrements S §
11.4 Method of sampling ... R |
11.5 Constitution of subsamples and Int samples U §

12 Sampling from trucks, railway wagons and sampling hOppers......cccccunrrrssmssermrsmmsmmmmsssssssssseses 32
121 General.. eteteeeetetsessssessessssssssmsmsestesesesessssesssssesssssssssssmsssmstssesssesessisssssmsmssstesereeenenees OO
12.2 Mass of prlmary mcrernents . .
12.3 Number of primary mcrements . 7.
12.4 Method of sampling ... S »”.
12.5 Constitution of subsamples and Int samples eseessssesssssesssssemsssesssssesssseesessesssssssssssesssssessssessssssssess DO

13 Sampling of concentrate in bags Lo T g o | 1T o = PSR L.
13.1  General.. feeeseesessseesssssesesssssesessssesssssseesssssssesssseessssssesssssesesssssesssssssssesssssesesssssessssss DD
13.2 Mass of prlmary mcrernents . |
13.3 Number of primary mcrements . .
13.4 Method of SAMPIING ..coeeeeiieierere e srem s s resseseses s rassmssssassnsssanssssssanssssasnnssransnnsssansnnansnnsnnssransnnsesnns DO
13.4.1 General.. feetessstesssesessssesssssesssseesssseessssesssssesssssesssssessssessssssesssssesssssessnssses GO
13.4.2 Sampllng durlng fllllng or emptylng Ceeeemsseesssseesssesssssessssssssssssesssessssssssssesssssessssesssssesssssessssrsees GO
13.4.3 Spear sampling ............... feaeemssseesssesssssesessssssssesesssessssssssssasssssesssssessnssessnssesensaees GO
13.5 Constitution of subsamples and Int samples .

14 SamPpling Of SEOCKPIIES ......nieeeceieeceeresrr s s e s s s s msss s ssm s ssssnsasenssssssansnssasnnssransnssnsassnsnsannnnnsnennnnnsnen B

15 Methods of comminution, miXing and diViSiON....ccccieicieeeiiieeirres e ees s rsasssranssssassssenssssansanses 3T
15.1 L= g L= = . ¥ 4
152  COMIMUINUEION caeeceeeeeeeeeeeeeseeecaceeeeesessmnmssssssseesmsmnsssssssssesmmsnsnsssssenemsnsssssssmeeenssnnsnsnsesssnnnnsnnnnnnsnsnsesnnnnnns ST
0 T TR €= o 7= - 1. ¥
0 S TR I T 3 1= o | S 1 ;1

Ao bt Irll;E'rrlatiunal LA armnraticain for Standardization @ ISD 2006 — A" I‘IghIE reserVEd



ISO 12743:2006(E)

15.3.2 MethodsS Of MIXING c..cieeeiiiiiiiiiecesis s eressse s rrsses s res s ansmssssssassssanssssssnssssanensssrassnsnsenssnsssansnnsnranssnsannnne
... 40
... 40

.. 40

15.4 Division..

15.4.1 Chemical analyms samples

15.4.2 Moisture samples...

15.4.3 Number of lncrements fnr dlvlsmn
15.4.4 Minimum mass of divided SAMPIEe ... s
15.4.5 Rotary Sample diVISION...... i reirce e s s rs s s s snsmsss s essasa s e nsmssssssasansnsssnnsmsssssensmnsnnsnsnnnnnnns
15.4.6 CUHEr-tYPE QIVISION ...ceeeecieeeciieceeierscreesees s resses s res s snsmnsssssnssssansnssssmssnsanensssrsassnsnsanssnsnsansnnsnranssnsannnns
15.4.7 ManuUal INCremM Nt QiViSiO N .. e eceierieeersse s remesssassasansmssasemsssssnnssassnssssmnsnsennnnsssanssssnnmansannnnsen
LT TR T T 1= T e [ =T T o N
15.4.9 Fractional ShOVelliNg ... s s s s s s s s ann e s e a s s n s n e s snnnmnnss
T 0 0 1] o] o Do TR0 L= o o
0 0 I T = 10 = LY=o T

16 SAMPIE rEQUITCIMENTES ..euuieieiiiiieieeriiesserenssesssransarers s rasssesstrassastasssrensssasssssasssssansssenssnsanssnsaessnsannnns
16.1 MOISTUIE SAMPIES.....cceecieeeciiecesisrsesreessnssrenses s rensssansmassssssassssanssssssnssssanensssrasensnsansansnsansnnsnsanssnsannnns
16.1.1 Mass Of teSt POIrTION ... s s a s e s m e aanras s m s nann s n e s snnnnnnss
16.1.2 Processing Of SAmMPIesS.. ... re s s s s s ara e s a s a e e s n s ann e nenn e ennnnnnns
16.2 Chemical analysSis SAMPIES ...t e sm s n e pe s s mnr e s s e s e nm amnas
16.3  PhySiCal teSt SAMIPIES. ... o ceecieececciecreerees s irsses s rss s sssmass s s snssssansassssnssnsssnnssssanansssanssnsnransnnssranssnsannnne

17 Packing and marking Of SAmMPIesS......cic i iesssses s issssse s se st ssasss e s s s anssssns s ranssssanssssnnnnnnas
Annex A (normative) Sampling stage method of estimating sampling and total variance.......................
Annex B (informative) Estimation of total variance — Barge unloading using a grab .................c..c......e.
Annex C (informative) Mechanical SAMPIE CULEIS .....cccccereeemrmmmmiiiiierinisrsss s sssssssnssasssesnsssss s s sessssssssssasansnsnns
Annex D (informative) Checklist for mechanical sampling SYStemMS ......cccccvcimiiriririssscssre e
Annex E (normative) Manual Sampling AeVIiCeS.. ... cimieieccsiecreccssemses e srsnsmssssessssssssssnnsmssssssnsmssssssansnsnssns
Annex F (informative) Apparatus for manual sampling of concentrates from stopped belts..................
Annex G (informative) Sampling of StoCKPIles..... .. et rrcesre e s s s e s e s s nem s e e e e e
Annex H (normative) Increment division scoops for conducting manual increment division ................
= 0 10 T = T o 1

fem 1Y@ ™ Avmunu, Al
Cacvriobt Interfnahicnal Craarazaticen for &.Mrldardlzdnun ghtE I‘E'EEI‘VE'd

38

40
40
41
42
43
43
44
45
47

49
49
49
49
49
50

50
51
58
62
67
71
73
74
76
77



ISO 12743:2006(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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 12743 was prepared by Technical Committee ISO/TC 183, Copper, lead, zinc and nickel ores and
concentrates.

This second edition cancels and replaces the first edition (ISO 12743:1998), which has been technically
revised. The principal change is the extension of the scope to cover the sampling of nickel concentrates.
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INTERNATIONAL STANDARD ISO 12743:2006(E)

Copper, lead, zinc and nickel concentrates — Sampling
procedures for determination of metal and moisture content

WARNING — This International Standard may involve hazardous materials, operations and
equipment. 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 Scope

This International Standard sets out the basic methods for sampling copper, lead, zinc and nickel
concentrates from moving streams and stationary lots, including stopped-belt sampling, to provide samples for
chemical analysis, physical testing and determination of moisture content, in accordance with the relevant
International Standards. Where the concentrates are susceptible to significant oxidation or decomposition, it is
necessary to use a common sample for moisture determination and chemical analysis to eliminate bias (see
ISO 10251). In such cases, the common sample must be sufficiently representative, i.e. unbiased and
sufficiently precise, for chemical analysis and determination of moisture content. Any large agglomerates
(> 10 mm) present in the primary sample should be crushed prior to further sample processing. Sampling of
concentrates in slurry form is specifically excluded from this International Standard.

Stopped-belt sampling is the reference method for collecting concentrate samples against which mechanical
and manual-sampling procedures may be compared. Sampling from moving streams is the preferred method.
Both falling-stream and cross-belt samplers are described.

Sampling from stationary lots is used only where sampling from moving streams is not possible. The
procedures described in this International Standard, for sampling from stationary lots, only minimize some of
the systematic sampling errors.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 10251, Copper, lead, zinc and nickel concentrates — Determination of mass loss of bulk material on
drying

ISO 12744, Copper, lead, zinc and nickel concentrates — Experimental methods for checking the precision of
sampling

ISO 13292, Copper, lead, zinc and nickel concentrates — Experimental methods for checking the bias of
sampling
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3.12

proportional division

method of division in which the retained portions from individual increments or subsamples are a constant
proportion of their original mass

3.13
preparation
nonselective operation without division such as sample transfer, drying, comminution or homogenization

3.14
sample processing
whole sequence of selection and preparation operations which transforms a stage i sample into a test sample

- 3.15
- comminution
- operation of reducing particle size by crushing, grinding or pulverisation

13.16
- stage i sample
- sample obtained at the ith stage of the sampling scheme

3.17
moisture sample
representative quantity of concentrate from which test portions are taken for moisture determination

NOTE Alternatively, the whole moisture sample may be dried to determine its moisture content

3.18

laboratory sample

sample that is processed so that it can be sent to the laboratory and used for further processing and selection
of one or more test samples for analysis

3.19

common sample

representative quantity of concentrate which is dried to determine its mass loss and subsequently used for
further processing and selection of one or more test samples for chemical analysis

3.20

test sample

representative quantity of concentrate obtained from a laboratory sample when additional preparation, such as
drying or hygroscopic moisture determination, is needed prior to the selection of one or more test portions

3.21

test portion

representative quantity of concentrate taken from a moisture sample, a laboratory sample or a test sample
which is submitted to moisture determination or analysis in its entirety

3.22

systematic sampling

selection of increments in which the concentrate being sampled is divided into equal strata and the first
increment is taken at random within the first stratum, the interval between subsequent increments being equal
to the stratum size

3.23

stratified random sampling

selection of increments in which the concentrate being sampled is divided into equal strata, each increment
being taken at random within each stratum
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3.19

common sample

representative quantity of concentrate which is dried to determine its mass loss and subsequently used for
further processing and selection of one or more test samples for chemical analysis

3.20

test sample

representative quantity of concentrate obtained from a laboratory sample when additional preparation, such as
drying or hygroscopic moisture determination, is needed prior to the selection of one or more test portions

3.21

test portion

representative quantity of concentrate taken from a moisture sample, a laboratory sample or a test sample
which is submitted to moisture determination or analysis in its entirety

3.22

systematic sampling

selection of increments in which the concentrate being sampled is divided into equal strata and the first
increment is taken at random within the first stratum, the interval between subsequent increments being equal
to the stratum size

3.23

stratified random sampling

selection of increments in which the concentrate being sampled is divided into equal strata, each increment
being taken at random within each stratum
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3.12

proportional division

method of division in which the retained portions from individual increments or subsamples are a constant
proportion of their original mass

3.13
preparation
nonselective operation without division such as sample transfer, drying, comminution or homogenization

3.14
sample processing
whole sequence of selection and preparation operations which transforms a stage i sample into a test sample

- 3.15
- comminution
- operation of reducing particle size by crushing, grinding or pulverisation

13.16
- stage i sample
- sample obtained at the ith stage of the sampling scheme

3.17
moisture sample
representative quantity of concentrate from which test portions are taken for moisture determination

NOTE Alternatively, the whole moisture sample may be dried to determine its moisture content

3.18

laboratory sample

sample that is processed so that it can be sent to the laboratory and used for further processing and selection
of one or more test samples for analysis

3.19

common sample

representative quantity of concentrate which is dried to determine its mass loss and subsequently used for
further processing and selection of one or more test samples for chemical analysis

3.20

test sample

representative quantity of concentrate obtained from a laboratory sample when additional preparation, such as
drying or hygroscopic moisture determination, is needed prior to the selection of one or more test portions

3.21

test portion

representative quantity of concentrate taken from a moisture sample, a laboratory sample or a test sample
which is submitted to moisture determination or analysis in its entirety

3.22

systematic sampling

selection of increments in which the concentrate being sampled is divided into equal strata and the first
increment is taken at random within the first stratum, the interval between subsequent increments being equal
to the stratum size

3.23

stratified random sampling

selection of increments in which the concentrate being sampled is divided into equal strata, each increment
being taken at random within each stratum
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Stage 1

Assume that the primary cutter takes increments of 12 kg mass at 2 min intervals. Thus:
ny=30
Primary sample mass = 360 kg

Equation 5 gives:

.~_.~§1 = (0,3)2/30 = 0,003 0

Stage 2

The primary increments are collected in a hopper, and then fed to the secondary cutter at a rate of 360 kg/h.
Secondary increments of 0,01 kg are taken at 30 s intervals. Thus:

np = 120
Divided sample mass = 1,2 kg

.sgz = (0,2)2/120 = 0,000 333

Stage 3
The 1,2 kg sample is transported to the sample-processing laboratory and fed through a rotary sample divider

with a sample-collection canister divided into 8 equal sectors rotating at 30 rev/min (0,5 s~1). Sample division
takes 2 min. Thus:

ﬁS = ED
Divided sample mass = 150 g

sgﬂ = (0,1)2/60 = 0,000 167

Stage 4

Dry the sample and then pulverize it to 150 um. Select a 1 g test portion, by taking 10 increments of 0,1 g
with a spatula, and conduct a single analysis. Thus:

sa =0,05% Cu

Total variance

The tDT;Ell variance is given by:

T .?2

2
& T 5a

=
5-|- =Sg, —I—.aSE

= 0,003 0 + 0,000 333 + 0,000 167 + 0,002 5

= 0,006
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Hence:
st =0,077 % Cu

In this example, the largest components of variance are due to primary sampling and analysis. Consequently,
the total variance can be reduced by increasing the number of primary increments and conducting replicate
analyses.

An example of the application of the sampling-stage method of estimating total variance to sampling from
grabs is given in Annex B.

4.4 Simplified method of estimating sampling and total variance

While it is not possible to partition, i.e. separate, the variances of the individual sample-processing stages, the
simplified method is suitable for estimating the total variance for new sampling schemes based on the same
sample-processing procedures, where the numbers of primary increments, sample processings and analyses
are varied.

Using Equation 5, the primary sampling variance 551 IS given by:

¥§

2 by

- = — ...(10
where

ny is the number of primary increments;

2

Sb, s the variance between primary increments determined using Equation 6.

The primary sampling variance can be reduced by increasing the number of primary increments n, .

The sample-processing variance .s% and analytical variance a.:ﬁ are determined experimentally by duplicate

sample processing and determination of quality characteristics in accordance with ISO 12744. The analytical
variance .vi can also be obtained by carrying out duplicate analyses on test samples.

Multiple sample processings and analyses are often carried out to reduce the total variance. In this case,
combining Equations 4 and 10 gives the following.

a) Where a single sample is constituted for the lot and r replicate analyses are carried out on the test
sample:

2
D1 , 2, SA (1)

b) Where the lot is divided into k& sub-lots, a subsample is constituted for each sub-lot, and r replicate
analyses are carried out on each resultant test sample:

2
s 2 2
b A A
o e ..(12)
n ko rk
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Hence:
st =0,077 % Cu

In this example, the largest components of variance are due to primary sampling and analysis. Consequently,
the total variance can be reduced by increasing the number of primary increments and conducting replicate
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An example of the application of the sampling-stage method of estimating total variance to sampling from
grabs is given in Annex B.
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2 by

- = — ...(10
where

ny is the number of primary increments;

2

Sb, s the variance between primary increments determined using Equation 6.

The primary sampling variance can be reduced by increasing the number of primary increments n, .

The sample-processing variance .s% and analytical variance a.:ﬁ are determined experimentally by duplicate

sample processing and determination of quality characteristics in accordance with ISO 12744. The analytical
variance .vi can also be obtained by carrying out duplicate analyses on test samples.

Multiple sample processings and analyses are often carried out to reduce the total variance. In this case,
combining Equations 4 and 10 gives the following.

a) Where a single sample is constituted for the lot and r replicate analyses are carried out on the test
sample:

2
D1 , 2, SA (1)

b) Where the lot is divided into k& sub-lots, a subsample is constituted for each sub-lot, and r replicate
analyses are carried out on each resultant test sample:

2
s 2 2
b A A
o e ..(12)
n ko rk
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Alternatively, if the precision is being checked as part of routine sampling, » primary increments may be taken
from each lot and two interleaved samples constituted, each comprising n/2 primary increments. However, the
overall variance thus obtained is overestimated and the sampling variance component must be divided by 2 to
obtain the overall variance for lot samples comprising n primary increments (see ISO 12744).

Increment
Increment
Lot 1

Increment -

—] - -

— W
Increment —

Sample A odd increments
Increment
Increment —
Increment
—"—{Sample B even increments

Increment —"
Increment

e B e S

- T e Wy
Increment

Lot 2

Increment SN g ) -
Increment

Figure 1 — Example of a plan for interleaved duplicate sampling
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Table 3 — Examples of standard deviations between primary increments

Standard deviation between primary increments
Constituent (-‘-‘br—}
Cu in copper concentrate 0,1-0,5 % Cu
Pb and Zn in lead and zinc concentrates 0,1-2,0 % Pb/Zn
Ni in nickel concentrates 0,1-0,5 % Ni
Ag in copper, lead and zinc concentrates 1-5 g/t Ag
Au in copper, lead and zinc concentrates 0,5-2,0 g/t Au
Moisture in copper, lead and zinc concentrates 0,2-0,7 %

NOTE The standard deviation between primary increments for mass fraction of silver is applicable to Ag < 500 g/t only.

Increment

Increment

Increment

Increment

Lot

Increment

Common sample

Increment

[

Increment

Moisture determination

Increment

Chemical analysis

Increment

Increment

Increment

Increment

Increment

Increment

Figure 2a) — Example of a sampling scheme in which a common sample is constituted for the lot
for moisture determination and subsequent chemical anaylsis
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NOTE Mixing, comminution and division steps have been omitted for simplicity. This scheme is not suitable for
concentrates that are susceptible to oxidation or decomposition.

Figure 2b) — Example of a sampling scheme in which the lot is divided into sub-lots for moisture
determination and a separate lot sample is constituted for chemical analysis
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Figure 2c) — Example of a sampling scheme in which the lot is divided into sub-lots for moisture
determination, and the dried moisture subsamples are subsequently combined into a single lot
sample for chemical analysis
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NOTE Sample masses are considered to be almost uniform if the coefficient of variation (CV) of the masses is 20 %
or less. If increments are not of almost uniform mass, constant-mass division is required, so that the mass of sample
reporting to the lot sample or subsample is almost uniform.

7.2.2 Sampling interval

The interval between primary increments for mass-basis sampling shall be determined from the following
equation:

ﬂméﬂ ...(19)

L
where
Am 18 the mass interval between primary increments, in tonnes;

m Is the mass of the lot, in tonnes;
ny Is the number of primary increments determined in accordance with Clause 5.

The mass interval between primary increments should be rounded down to the nearest tonne, to ensure that
the number of primary increments taken will be larger than the minimum number required.

7.2.3 Sample cutter
The following cutters may be used for taking primary increments:
a) A falling-stream cutter whose cutting speed is constant during the course of handling the entire lot.

b) A falling-stream cutter whose cutting speed is constant while cutting the stream but can be regulated,
primary increment by primary increment, corresponding to the flow rate of the concentrate on the
conveyor belt.

c) A cross-belt cutter.

7.2.4 Taking of primary increments

Each primary increment shall preferably be taken by a single traverse of the sampling device, so that a full
cross-section of the concentrate stream is taken. However, in manual-sampling cases where it is not possible
to obtain a complete cross-section in one operation, increments may be taken systematically across the
concentrate stream so that, when they are combined, they represent the full cross-section of the stream
(see 9.7).

The first primary increment shall be taken at a random mass, less than the mass interval Am determined in
7.2.2. Thereafter, the required number of primary increments shall be taken at fixed mass intervals of Am, and
this interval shall not be changed during the entire course of sampling the lot.

If the planned number of primary increments has been taken and handling has not been completed, additional
primary increments shall be taken at the same mass interval until the handling operation is completed.

7.2.5 Constitution of subsamples and lot samples

If the coefficient of variation of primary increment masses is 20 % or less, primary increments may be
combined into subsamples or a lot sample, either as taken or after having been processed individually to a
particular stage. Subsamples shall preferably comprise equal numbers of consecutive primary increments.

e D™ ™ Aumumu, Al
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However, if the coefficient of variation of primary increment masses exceeds 20 %, either

a) each primary increment shall be subjected separately to division (according to the rules of division) and
determination of its quality characteristics, or

b) primary increments shall be subjected to constant mass division, prior to combining into subsamples or a
lot sample.

Primary increments and subsamples should not be combined into a single sample for the lot, unless the
composite sample can be adequately mixed (see 15.3).

For the determination of moisture content, it is recommended that a moisture subsample be constituted for

each sub-lot. This will not only reduce the total variance, but it will also minimize loss of moisture and hence
bias.

7.2.6 Types of division

Two types of division are applicable to mass-basis sampling as follows.

a) Constant-mass division, which is a method of obtaining divided increments, subsamples or lot samples
having almost uniform mass, regardless of the variation in the masses to be divided. Cutter-type dividers
having variable cutting frequencies can be used for this type of division (see 15.4.6).

b) Proportional division, which is a method of obtaining divided increments, subsamples or lot samples

having masses proportional to the varied masses to be divided. Rotary sample dividers can be used for
this type of division (see 15.4.5).

NOTE Cutter-type dividers may lead to moisture loss, so are not recommended for division of moisture samples.

7.2.7 Division of increments

Where increments require division and subsamples or a lot sample are constituted from the divided
increments, division shall be carried out as follows (see Table 4):

a) If the coefficient of variation of the increment masses is 20 % or less, either constant-mass or proportional
division shall be used.

b) If the coefficient of variation of the increment masses is greater than 20 %, division shall be carried out on
an increment-by-increment basis using constant-mass division.

7.2.8 Division of subsamples

Where subsamples are divided and a lot sample is constituted from the divided subsamples, division shall be
carried out as follows (see Table 4):

a) If the coefficient of variation of the subsample masses is 20 % or less, and the subsamples consist of an
equal number of increments, either constant-mass or proportional division shall be used.

b) If the coefficient of variation of the subsample masses is greater than 20 %, and the subsamples consist
of an equal number of increments, constant-mass division shall be used.

c) If the subsamples consist of different numbers of increments, proportional division shall be used.

7.2.9 Division of lot samples

When a lot sample is divided, either constant-mass or proportional division shall be used.

L © 1SO 2006 — All rights reserved
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Table 4 — Rules for division of increments, subsamples
and lot samples for mass-basis and time-basis sampling

Sampling conditions Type of division
Sample for o S -
division ampling Increments per V]| onstant .
method subsample Yo mass Hipen st d
<20 Yes Yes
Mass-basis -
Increment > 20 Yes No
Time-basis — — No Yes
Mass-basis <20 Yes Yes
Equal
Mass-basis > 20 Yes No
Subsample Unequal — No Yes
Time-basis Equal or — MNo Yes
unequal
Mass-basis
Lot sample Time-basis — — Yes Yes

7.3 Time-basis systematic sampling

7.3.1 General
Time-basis sampling involves the following steps:

a) Distributing the required number of primary increments on a uniform time basis throughout the lot to be
sampled. :

b) For each time interval, taking increments of mass proportional to the concentrate flow rate at the time of
taking the increment.

7.3.2 Sampling interval

The interval between primary increments for time-basis sampling shall be determined from the following
equation:

At

3 600 m
<

...(20)
Gmax M
where

At Is the time interval between primary increments, in seconds;

Gmax 1S the maximum flow rate, in tonnes per hour.

The time interval between primary increments should be rounded down to the nearest second, to ensure that
the number of primary increments taken will be larger than the minimum number required.

7.3.3 Sample cutter
The following cutters may be used for taking primary increments.
a) A falling-stream cutter whose cutting speed is constant during the course of handling the entire lot.

b) A cross-belt cutter.
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7.3.4 Taking of primary increments

Each primary increment shall preferably be taken by a single traverse of the sampling device, so that a full
cross-section of the concentrate stream Is taken. However, in manual-sampling cases where it is not possible
to obtain a complete cross-section in one operation, increments may be taken systematically across the
concentrate stream so that, when they are combined, they represent the full cross-section of the stream over
time (see 9.7).

The first primary increment shall be taken at a random time less than the time interval Ar determined in 7.3.2.
Thereafter, the required number of primary increments shall be taken at fixed time intervals of Ar, and this
interval shall not be changed during the entire course of sampling the lot.

If the planned number of primary increments has been taken and handling has not been completed, additional
primary increments shall be taken at the same time interval, until the handling operation is completed.

7.3.5 ECunstitutiun of subsamples and lot samples

Subsamples or lot samples may be constituted in either of the following ways:

a) primary increments, as taken, shall be combined into subsamples or a lot sample, irrespective of the
variation of masses of primary increments; or

b) primary increments shall be divided by proportional division; subsamples or lot samples shall then be
constituted by combining divided increments.

Where subsamples are analysed to determine the quality characteristics for the lot, the mass of the sub-lot
from which the subsample was taken shall be determined, in order to obtain the weighted average of the
quality characteristic for the lot.

Primary increments and subsamples should not be combined into a single sample for the lot, unless the
composite sample can be adequately mixed (see 15.3).

For the determination of moisture content, it is recommended that a moisture subsample be constituted for

each sub-lot. This will not only reduce the total variance, but it will also minimize loss of moisture and hence
bias.

7.3.6 Types of division

Both constant-mass and proportional division are applicable to time-basis sampling (see 7.2.6).

7.3.7 Division of increments and subsamples

Increments and subsamples shall be divided by proportional division (see Table 4).

7.3.8 Division of lot samples

When a lot sample is divided, either constant-mass or proportional division shall be used (see Table 4).

7.4 Stratified random sampling

7.4.1 Fixed mass intervals

The procedure shall be as specified in 7.2 except that, when the mass interval has been set, the sample cutter
IS programmed to take a primary increment at any point at random within this mass interval. This is achieved
by using a random number generator, capable of giving a random mass number anywhere within the mass
interval (determined in 7.2.2), which activates the sample cutter at the mass corresponding to the mass
number generated. The capacity of hoppers in the sampling system shall be sufficient to hold two adjacent
increments.
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7.4.2 Fixed time intervals

The procedure shall be as specified in 7.3 except that, when the time interval has been set, the sample cutter
IS programmed to take one primary increment at any point at random within this time interval. This is achieved
by using a random number generator, capable of giving a random time number anywhere within the time
interval (determined in 7.3.2), which activates the sample cutter at the time corresponding to the time number
generated. The capacity of hoppers in the sampling system shall be sufficient to hold two adjacent increments.

NOTE Because the spacing of increments in mass or time is not constant when conducting stratified random
sampling, interleaved sampling requires special equipment to direct closely spaced increments to samples A and B.

8 Mechanical sampling of concentrate streams

8.1 General

There are a number of different mechanical sampling devices, and hence it is not possible to specify any
particular type which should be used for specific sampling applications. However, the sampling device
selected must pass a bias test, i.e. it shall be unbiased. In this respect, special care shall be taken to minimize
change in moisture content, e.g. by minimizing vertical drops, eliminating air flows, and avoiding low flow rates.
Degradation of the constituent particles shall also be minimized if particle size determination is to be carried
out on the sample. Annex C shows typical examples of sample cutters in common use and should be taken as
a guide in choosing suitable equipment.

This International Standard deals only with mechanical sampling devices that take a complete cross-section of

the concentrate stream. Sampling devices taking only part of the stream shall only be used if it can be shown,
using 1SO 13292, that there is no significant bias.

8.2 Design of the sampling system

8.2.1 Safety of operators

From the initial stage of design and construction of a sampling system, due consideration shall be given to the
safety of operators. Applicable safety codes of the Regulatory Authorities shall be respected.

8.2.2 Location of sample cutters

When choosing the location of sample cutters, the following criteria shall apply.

a) Sample cutters shall be located at a point providing access to the complete concentrate stream.

b) Sampling shall be performed close to the weighing point in space and time.

c) Sampling should be performed at a point in the handling system where there is minimal segregation of
the concentrate stream, and where there is minimal risk of errors due to a systematic variation in flow rate
or quality.

Basic requirements are to be taken into account from the early stages of design, construction and installation

of the system, as well as during the operation and maintenance of the plant. To permit the bias checks

specified in 8.2.5, provision should be made for stopped-belt reference sampling adjacent to the sample cutter.

NOTE It is not essential to construct or operate the mechanical sampling system as a whole. Any principal unit or
combination of principal units may be operated mechanically and combined at any stage with manual operations.

8.2.3 Provision for interleaved sampling

The sampling system should be capable of generating pairs of interleaved samples for checking and
monitoring the sampling and total variances as a function of time (see 4.5).
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8.2.4 Provision for stratified random sampling
The sampling system should be designed to handle closely spaced adjacent increments when stratified

random sampling is being conducted. In particular, the capacity of hoppers should be sufficient to hold two
increments.

8.2.5 Checking precision and bias

When a mechanical sampling system is commissioned, or when the principal parts are modified, checking
experiments for precision (see I1ISO 12744) and bias (see ISO 13292) should be carried out for the system as
a whole.

The level of bias shall preferably be verified by comparison with stopped-belt sampling, using the quality
characteristics deemed critical in the operation of the sampling system.

B.E.f;_i Avoiding bias

The EE;-:~ur;1n"|F:1Iir1g system shall be designed to avoid the following.

a) éSpillage of the sample.

b) Restriction of the flow of concentrate through the system.

C) Cnntaminatinn of the sample, e.g. due to cross-contamination between the sample and the concentrate

stream, ingress of non-sampled concentrate, or residual concentrate in the sampling system. Thus, when
a change is made in the type of concentrate being sampled, the system should be thoroughly cleaned.

8.2.7 Minimizing bias

The sampling system shall be designed to minimize the following.

a) GChange in moisture content, e.g. by enclosing the sampling system and minimizing vertical drops.
b) Loss of dust.

c) Degradation of the constituent particles, if the sample is taken for particle size determination.

8.2.8 Configuration of the sampling system

The sampling system should be arranged in such a way that the principal units can be operated individually. In
the event of a breakdown in the crushing and dividing parts of the system, provision should be made to enable
sampling to be carried out by alternative means. For example, increments taken by the primary cutter may be

diverted to a pre-installed facility, e.g. to a short conveyor for taking secondary increments, or to a concrete
pad or a receiving truck for manual sample processing.

8.3 Sample cutters

8.3.1 General
Sample cutters may be divided into two types as follows.

a) Falling-stream cutters which collect the increment from the trajectory of the concentrate stream, e.g. at a
transter point from a conveyor or from the output from a bin or hopper.

b) Cross-belt cutters which collect the increment from the concentrate while it is being carried on a conveyor
belt.
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9.7 Sampling procedures

9.7.1 General

Sampling shall be carried out by taking a single cut or multiple cuts across the complete concentrate stream
with a sampling implement. Care shall be taken to minimize change in moisture content, both during and after
sampling.

9.7.2 Full stream cut from a falling stream

Increments shall preferably be taken from a falling stream in a single pass, moving the sampling implement
across the full width of the stream at a uniform speed, taking care that the concentrate does not overflow
before the sampling implement leaves the stream. 3

9.7.3 Partial stream cuts from a falling stream

When the concentrate flow rate is too large to take a complete cross-section of the stream in a single pass,
the sampling implement may be placed in the stream, to draw increments systematically across the whole
concentrate stream in a number of discrete actions, provided it can be shown, in accordance with 1SO 13292,
on a regular and on-going basis that no significant bias is introduced.

The stream should be divided into separate areas, e.g. at least three areas as illustrated in Figure 4. After
taking an increment from the first area, the implement is systematically moved to each remaining area for
subsequent increments, so that after three increments the complete cross-section of the concentrate stream
has been sampled. Each set of increments may be combined to represent the full cross-section of the
concentrate stream.

The sampling implement is inserted upside-down into the stream, inverted and allowed to fill, then withdrawn
from the stream. Overfilling shall be avoided, because this may lead to bias in the sample.

Where a subsample or a lot sample is constituted from a number of increments, each subsample or lot sample
shall contain increments that represent the complete cross-section of the stream.

|

4  Concentrate stream.

Figure 4 — Plan view of a concentrate stream with recommended positions/sequence
for manually taking increments across the stream

The actual number of cuts required to obtain an increment from the complete cross-section of a falling stream
will depend on the stream geometry, its density, and the dimensions of the sampling implement.
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9.7.4 Sampling from moving conveyor belts

When access to a falling stream is severely restricted or unsafe, increments may be taken from concentrate in
situ on a moving conveyor belt, provided the surface of the concentrate on the conveyor is a fresh random
exposure of concentrate, and it can be shown, in accordance with 150 13292, on a regular and on-going basis
that no significant bias is introduced. To satisfy these requirements, incrementis shall be taken as close as
possible to the point at which the concentrate is transferred onto the conveyor belt.

Increments shall be drawn systematically across the whole concentrate stream in a number of discrete actions
using a sampling scoop (see Annex E), in a similar manner to that illustrated in Figure 4. Each set of
iIncrements taken across the stream may be combined to represent the full cross-section of the concentrate
stream. Alternatively, if interleaved samples are being constituted, increments taken systematically across the
stream shall be directed alternately to sample A and sample B.

10 Stopped-belt reference sampling

Stopped-belt sampling is the accepted method for obtaining a reference sample against which other sampling
procedures may be compared, although it presents operational difficulties even if the handling system Is
capable of being restarted with a fully loaded belt. The main problems are losses in production tonnage and
the difficulty experienced in sequence starting the handling system. During a ship loading or unloading
operation, this can cause delays in the turnaround time of the ship. Special care is also required if the samples
are taken for moisture determination, because moisture may be lost while the reference sample is being
removed from the conveyor.

An alternative reference method, which is also expensive, Is to divert the concentrate flow onto a transfer
conveyor belt, to produce a concentrate bed identical to that on the main belt where routine sampling is being
conducted. Stopped-belt sampling is then carried out on the transfer belt. The transfer conveyor belt should be
of sufficient length to allow establishment of a concentrate bed that is not influenced by any longitudinal
segregation introduced by the diversion plate. The point of diversion to the transfer belt should be as close as
possible to the point where routine sampling is being conducted.

The procedure for sampling from a stopped belt shall be as follows.

a) Determine the parameters for sampling in accordance with Clause 5.

b) Stop the belt at the time or mass intervals determined in accordance with 7.2, 7.3 or 7.4.

c) At each stoppage, place a suitably profiled sampling frame (see Annex F) with minimum internal
dimensions of 30 mm or three times the nominal top size of the concentrate, whichever is the greater,
across the width of the belt, and insert it through the concentrate so that it is in contact with the belt

- across its full width, thereby defining the reference increment and its mass (see 6.5).

d)  Should any large agglomerates obstruct insertion of the frame, push those at the left-hand edge of the
- frame into the increment and those at the right-hand edge of the frame out of the increment.

e) - Remove the concentrate within the sampling frame in the shortest possible time to prevent loss of
- moisture, ensuring that all concentrate particles are collected by sweeping the belt clean, and deposit
each increment into a suitable container.

fy If the reference increment is to be used for moisture determination, seal the container to prevent any
change in moisture content.

For the determination of moisture content, it is recommended that a moisture subsample be constituted
from each sub-lot. This will not only reduce the total variance, but will also minimize loss of moisture and
hence bias.

g) If paired comparisons are required on an increment-by-increment basis, keep the increments separate.
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If the quality of the lot is required, combine the increments into subsamples or a lot sample in accordance
with 7.2.5 or 7.3.5.

h) Store the increments, subsamples or lot samples in labelled containers as specified in Clause 17.

11 Sampling from grabs

11.1 General
Mechanical sampling from moving streams is the preferred method. However, while a vessel Is being

unloaded, sampling may be carried out by taking increments from the concentrate contained in the grab,
particularly if a gantry scale is being used for weighing.

11.2 Mass of primary increments

The minimum mass of primary increments shall comply with the requirements of 6.4. Primary increments shéll
be of almost uniform mass, i.e. the coefficient of variation of the masses shall be not greater than 20 %.

11.3 Number of primary increments

The number of primary increments shall comply with the requirements of Clause 5. These increments shall be
taken from the concentrate in the grab every ng grabs, where ng is given by:

my

..(21)

na <
G }11 H’IG

where mg is the average mass of concentrate in each grab, in tonnes.

The value of ng obtained in Equation 21 shall be rounded down to the next lower whole number.

11.4 Method of sampling

One increment shall be taken from the concentrate in each selected grab using a spear sampler (see Figure 5
and 15.4.8) of appropriate dimensions. Bias tests shall be conducted, in accordance with SO 13292, on a
regular and on-going basis to show that no significant bias is introduced.

11.5 Constitution of subsamples and lot samples

The lot sample shall be constituted by combining all increments taken from the lot at an appropriate stage of
sample processing. When the lot is divided into sub-lots, subsamples shall be constituted by combining the
iIncrements taken from a given sub-lot at an appropriate stage of sample processing, in accordance with 7.2.5,
If required.

For the determination of moisture content, it is recommended that a moisture subsample be constituted from
each sub-lot. This will not only reduce the total variance, but will also minimize loss of moisture and hence
bias.

An example of the design of a sampling scheme, and the estimation of the sampling and total variance for
sampling from grabs, is given in Annex B.
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For the determination of moisture content, it is recommended that a moisture subsample be constituted from
each sub-lot. This will not only reduce the total variance, but will also minimize bias.

An example of a sampling scheme for sampling from trucks is given in Table 5.

Table 5 — Example of a sampling scheme for sampling from trucks

Selection
Sub-lot Lot
Stage (100 1) (500 t) Preparation
Method and comments
Sample Sample
”f mass Hf mass
(kg) (kg)
Automatic spear Two increments per
1 sampling (m; = 3 kg) = 36 60 180 truck
Manual spear sampling Subsamples from each
c (m = 0,35 kg) e £ e e sub-lot kept separate
Moisture determination
Manual increment on subsamples, then
3 division 20 20 combine and crush to
(my = 0,1 kg) (x2) {xJE} 200 20 — 1 mm to form a lot
= sample for chemical
analysis
L Pulverise to
2 Rotary division (1/8) Large 2,5 150 um
5 Rotary division (1/8) Large Ut
y g (x4)
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Dimensions in millimetres
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Figure 5 — Example of a spear sampler
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Dimensions in meters

2,5

Figure 6 — Example of a grab sampler

13 Sampling of concentrate in bags or drums

13.1 General

Some concentrates are shipped in bags or drums. They should be sampled at the point where weighing takes
place.

13.2 Mass of primary increments

The minimum mass of primary increments shall comply with the requirements of 6.4. Primary increments shall
be of almost uniform mass, i.e. the coefficient of variation of the masses shall be not greater than 20 %.

13.3 Number of primary increments

The number of primary increments shall comply with the requirements of Clause 5. If this number is greater
than the number of bags or drums, the number of increments to be taken from each bag or drum may be
calculated as follows:

ny = ;—L ...(23)
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Figure 7 — Example of a V-mixer for sample mixing

Figure 8 — Mixing trays
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Figure 7 — Example of a V-mixer for sample mixing

Figure 8 — Mixing trays
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Table 6 — Minimum mass of divided sample for division of lot samples,
subsamples and individual increments

Nominal top size Minimum mass of divided sample
of sample kg
mm Lot sample Subsample Individual increment
22 4 11,2 5,6 2,2
16 7,5 3,7 1,5
10 4,5 2,3 0,9
5 2,5 1,3 0,5
2,8 1,2 0,6 0,25
1,0 0,5 0,25 0,2
< 250 pm 0,2 0,2 0,2
NOTE The minimum mass of divided lot samples, subsamples and individual increments is based on taking 20, 10

and 4 increments respectively using a scoop appropriate for the nominal top size of the sample as specified in Table H.1.

15.4.5 Rotary sample division

Rotary sample division is carried out using a rotary sample divider (see Figure 9) in which the bulk sample
discharges from a feed hopper, either directly or over a vibrating or belt feeder into rotating sample containers.
Alternatively, the containers are stationary and the sample discharge outlet rotates. The rotational speed shall
be uniform and the linear speed where the cutter intercepts the stream shall not exceed 0,6 m/s. Dimensions
depend upon parameters such as the mass of the sample and the required division ratio, but the cutter
aperture where it intercepts the stream shall not be less than 30 mm.

The number of rotations of the sample carousel or sample discharge outlet shall conform to the requirements
of 15.4.3, while the minimum mass of divided samples shall conform to the requirements of 15.4.4.

Rotary sample division is suitable for dividing samples for chemical analysis, but shall not be used for the
division of moisture samples.
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Figure 9 — Example of a rotary sample divider

15.4.6 Cutter-type division
The procedure for cutter-type division is as follows.
a) Discharge the concentrate from a feed hopper onto a belt feeder.

b) Using a suitable falling-stream cutter conforming to the design principles of 8.1, 8.2, 8.3 and 8.4, take as
a minimum the number of increments specified in 15.4.3.

c) If constant-mass division is being applied, the interval between increments shall be varied according to
the mass of the lot sample, subsample or increment to be divided in accordance with the principles of
7.2.2. The first increment shall be taken at random within the first mass interval.

If proportional division is being applied, the interval between increments shall be maintained constant,
regardless of the mass of the lot sample, subsample or increment to be divided in accordance with the
principles of 7.3.2. The first increment shall be taken at random within the first time interval.
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The minimum mass of divided samples shall conform to the requirements of 15.4.4.

Cutter-type division is suitable for dividing samples for chemical analysis, but is unsuitable for dividing
moisture samples.

15.4.7 Manual increment division
The procedure for manual increment division is as follows.

a) Spread the concentrate on a smooth clean surface in the form of a rectangle of uniform thickness as
specified in Annex H, Table H.1.

b) Mark a matrix on the spread sample (see Figure 10), comprising four, ten or twenty parts as specified in
15.4.3.

c) Collect one increment of approximately equal mass from each part of the matrix with a flat-bottomed
scoop chosen from Table H.1.

d) Insert a flat bump plate vertically through the spread concentrate until it comes into contact with the
mixing surface. Then insert the scoop to the bottom of the spread concentrate, and take the increment by
moving the scoop horizontally until its open end comes into contact with the bump plate, ensuring that all
concentrate particles are collected off the top of the mixing surface.

e) Lift the scoop and bump plate together, so that the bump plate prevents concentrate from falling from the
open end of the scoop.

The minimum mass of divided samples shall conform to the requirements of 15.4.4.

Manual increment division is suitable for division of both moisture and chemical analysis samples.

15.4.8 Spear division

Sample division using a spear is an acceptable method of division for obtaining the moisture sample or
moisture test portions and for dividing samples for chemical analysis. It is not recommended for division of dry
concentrates, because part of the increment is likely to be lost from the spear when it is withdrawn.

Prior to spear division, the concentrate shall be placed in a suitable container, which minimizes the surface
area of concentrate exposed to the atmosphere, to reduce moisture losses. The diameter of the spear shall be
30 mm or, if agglomerates are present, at least three times the nominal top size of the concentrate, whichever
is the greater. Care shall be taken to ensure that the full column of the concentrate is taken out and that no
particles are lost when the implement is being extracted. Ensure that wet concentrate is not allowed to adhere
to the outside of the implement when it is withdrawn, and that wet concentrate is not left adhering to the inside
of the implement when removing the increment.

The number of increments for division of lot samples, subsamples and individual increments shall conform to
the requirements of 15.4.3. The increments shall be taken from positions spaced as evenly as possible over
the surface of the concentrate to be divided, so that the increments represent almost uniform masses of
concentrate.

The minimum mass of divided samples shall conform to the requirements of 15.4.4.

e D™ ™ Aumumu, Al

Caacvriobt Internabicnal Craarmraticn ior Standardization ghtE rEEEI‘UEd 43



ISO 12743:2006(E)

1) Spread the crushed gross sample into a rectangle with  2) Arrange in 20 equal parts e.g. into 5 equal parts
a thickness as specified in Table H.1 lengthwise and 4 equal parts breadthwise

3) Take a scoopful of sample at random from each of the Key
20 parts, by inserting the scoop to the bottom of the

sample layer, and combine the 20 scoopfuls of sample 1 bump plate
into a divided sample Outline of taking an increment by using a bump plate

as shown in 3).

Figure 10 — Manual increment division (20 parts)

15.4.9 Fractional shovelling

The procedure for division by fractional shovelling (see Figure 11) is as follows.

a) Mix the concentrate and form a conical heap on a smooth clean surface.

b) Take successive shovelfuls from the base of the heap, working around the base, until the whole of the
conical heap has been redistributed, by placing the shovelful on separate heaps. The number of heaps is
determined by the division ratio but shall not exceed 20. For example, if a 1 in 5 division ratio is required,
five heaps (N4, N5, N3, Ny and Ng) are formed as shown in Figure 11. The number of shovelfuls (i.e.
increments) placed on each heap shall conform to the requirements of 15.4.3.

c) Select at random the heap to be retained.

The minimum mass of divided samples shall conform to the requirements of 15.4.4.

Fractimflal shovelling is suitable for dividing samples for chemical analysis, but is unsuitable for division of
moisture samples.
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Figure 11 — Division by fractional shovelling
15.4.10 Ribbon division
The procedure for division using the ribbon method is as follows.

a) Spread out the concentrate without preliminary mixing in a linear chute constructed from removable
sections (see Figure 12) to form a “ribbon” of length 1 m to 2 m, width 7 cm and approximate thickness
7cm.

b) Remove the front section to gain access to the concentrate to be divided.

c) Using an increment scoop of 2 cm width, 10 cm depth and 10 cm height (see Figure 12), exiract the
number of increments specified in 15.4.3, equally spaced along the length of the ribbon. When taking
each increment, the full cross-section of the ribbon shall be extracted.

The minimum mass of divided samples shall conform to the requirements of 15.4.4.

Ribbon division is suitable for division of chemical analysis samples, but is unsuitable for division of moisture
samples or concentrates containing agglomerates.
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Figure 11 — Division by fractional shovelling
15.4.10 Ribbon division
The procedure for division using the ribbon method is as follows.

a) Spread out the concentrate without preliminary mixing in a linear chute constructed from removable
sections (see Figure 12) to form a “ribbon” of length 1 m to 2 m, width 7 cm and approximate thickness
7cm.

b) Remove the front section to gain access to the concentrate to be divided.

c) Using an increment scoop of 2 cm width, 10 cm depth and 10 cm height (see Figure 12), exiract the
number of increments specified in 15.4.3, equally spaced along the length of the ribbon. When taking
each increment, the full cross-section of the ribbon shall be extracted.

The minimum mass of divided samples shall conform to the requirements of 15.4.4.

Ribbon division is suitable for division of chemical analysis samples, but is unsuitable for division of moisture
samples or concentrates containing agglomerates.
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15.4.11 Riffle division

A riffle (see Figure 13) is a sample divider which is used to divide the concentrate fed into it into halves, one
half being retained and the other rejected. It operates by allowing the concentrate to fall through a set of
parallel slots of uniform width, adjacent slots feeding opposite containers.

A riffle shall be symmetrical (so that the sample may be taken from either side) and all surfaces on which the
concentrate might rest should be inclined at not less than 60° to the horizontal. Receivers that fit closely
against the body of the riffle are recommended to minimize dust loss. It is essential that the riffle used be
appropriate for the nominal top size of the concentrate to be divided, because serious errors may be
iIntroduced if the slots are too small or there are too few.

The slot width shall be at least 10 mm or, If agglomerates are present, three times the nominal top size of the
concentrate, whichever is the greater. There shall be at least eight slots for each half of the riffle.

a) Open riffle

Figure 13 — Examples of riffles
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16 Sample requirements

16.1 Moisture samples

16.1.1 Mass of test portion
The mass of each test portion shall be not less than 1 kg.

It agglomerates are present, it may be necessary to increase the mass of the test portion. For a nominal top
size of 11,2 mm, 1 kg is sufficient. For nominal top sizes of 11,2 mm to 45 mm, the mass of the moisture test
portion shall be increased to 2,5 kg.

16.1.2 Processing of samples

The number of test portions indicated in Table 7 shall be taken from unscreened subsamples or lot samples
by one of the methods of division specified in 15.4 and weighed immediately. If this is not possible, the lot
sample or subsample shall be stored in an impervious airtight container with a minimum of free air space to
minimize any change of moisture content, but should be processed without delay. Some plastics are not
impervious to moisture, so care shall be taken to ensure that suitable containers are used.

Moisture determination shall be carried out in accordance with ISO 10251, as soon as possible after the test
portions have been taken. Crushing and/or screening of moisture samples is not acceptable, because it leads
to moisture loss.

It separate samples are prepared for determination of moisture and metal content, both samples shall be of
approximately the same mass and shall be dried in the same manner.

Table 7 — Minimum number of test portions for moisture determination

Number of test Number of subsamples
LRSI TR portions per lot
Lot sample 4 —
2-3
Subsample ? > 4
Increment 1 —

16.2 Chemical analysis samples

Laboratory samples of typically 200 g for chemical analysis shall be taken from lot samples, subsamples or
dried test portions used for moisture determination. These samples shall be heat sealed in plastic-lined
aluminium pouches, or in a glass bottle having a tight-fitting lid. Paper bags or plastic bags are not suitable.

The nominal top size of the analysis sample shall be 150 um. Smaller nominal top sizes may be used to
improve precision, provided the additional grinding does not cause oxidation, decomposition, sublimation or
smearing of the sample.

Where analysis for volatile elements such as mercury is required, the chemical analysis sample shall not be
prepared from dried test portions used for moisture determination. A separate chemical analysis sample shall

be prepared, ensuring that drying the sample is carried out at temperatures not exceeding 60 “C.

fem 1Y@ ™ Avmunu, A
Caacvriobt Internabicnal Craarmraticn ior Standardization ghtE I‘E'EEI‘VE'd 49



ISO 12743:2006(E)

16.3 Physical test samples
Laboratory samples for physical testing include samples for particle-size determination, transportable-moisture

limit and angle of repose. They should be stored in sealed containers. Any further treatment of the samples
shall be as specified in the applicable test procedure.

17 Packing and marking of samples

Samples obtained for subsequent sample processing for testing, which is to be carried out remote from the
sampling system, shall be placed in impervious containers. The relevant information shall be shown on the
label and a card placed in the container. Examples of the information are as follows:

a) type, grade and identification of the lot (name of ship, number of train, etc.);

b) wet mass of the lot or sub-lot;

c) sample number or portion of lot and/or sub-lot the sample represents;

d) place, date and time of sampling;

e) special purpose or test for which the sample was taken.
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Annex A
(normative)

Sampling stage method of estimating sampling and total variance

A.1 Components of sampling error and sampling variance

As shown by Gyl3l the total sampling error TSE can be broken up into a number of components

corresponding to each sampling stage 1, 2, ....., i, ....., u as follows:
TSE; + ..... + TSE; + ..... + TSE, (A1)
where

TSE; isthe sampling error for stage 1;

TSE;

r is the sampling error for stage i;

TSE is the sampling error for stage u, the last stage.

)

- The above break-up is possible, because each component of sampling error is independent. The errors may
- be random or systematic (i.e. a bias).

- Each sampling stage consists of two operations. These are selection (or sampling) and preparation. In this
- context, preparation is a non-selective operation involving operations such as crushing, drying, etc. Thus:

TSE = SE + PE ..(A.2)
where
SE is the selection error;

PE is the preparation error.

Typical preparation errors include sample contamination, sample loss, alteration of the chemical or physical
composition of the sample and operator mistakes.

The selection error can be further broken up into the integration error CE and the materialization error ME as
follows:

SE = CE + ME ..(A.3)

The integration error arises from the manner in which the sampling points are selected on the time or mass
axes. The materialization error arises from the physical manner in which increments are taken, and can be
eliminated by correct cutter design and operation.

The integration error also consists of two components caused by variations in quality and flow rate. Thus:

CE = QE + WE . (A.4)

where
QE is the quality fluctuation error;

WE is the weighting error.
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The quality fluctuation errors are of three types, namely short-range, long-range and periodic. Hence:
where

QE, is the short-range quality fluctuation error;
QE, is the long-range quality fluctuation error;
QE, is the periodic quality fluctuation error.

The short-range fluctuations result from two properties related to the particulate nature of the concentrate.
These are the composition of the particles (fundamental error) and the manner in which the particles are
grouped (segregation/grouping error). Thus:

QE, =FE + GE ...(A.B)
where

FE is the fundamental error;

GE is the segregation and grouping error.

The materialization error can be further broken up into the delimitation error DE and the extraction error EE as
follows:

ME = DE + EE ..(A.7)
The delimitation error is eliminated if all parts of the concentrate stream are intercepted by the sample cutter
for the same length of time. The extraction error is eliminated if the increment is completely extracted from the
stream without any concentrate rebounding from the cutter.

Combining Equations A.2 to A.7 gives the following equation for the sampling error at each stage:

TSE = FE + GE + QE, + QE5; + WE + DE + EE + PE ...(A.8)

The last three error components in Equation A.8, i.e. DE, EE and PE, are systematic errors, which introduce
bias. They arise from not respecting the correct principles of sampling from the mechanical standpoint. They
can be eliminated by using correct sampling practices, which are described in Clauses 8, 9, 10, and 11.
Practical experience with concentrates also shows that the weighting error WE is negligible compared to QE,,
even when there are significant variations in flow rate. Likewise, the periodic quality fluctuation error QE; is
also negligible, except in exceptional cases where production or stockpiling procedures introduce some
periodicity. Hence, the equation for the total sampling error reduces to:

TSE = FE + GE + QE, ..(A.9)

or alternatively:

TSE = QE;4 + QE, ...(A.10)

These error components are random errors.

From Equations A.9 and A.10, it is clear that the variance of the total sampling error is given by:

2 2 2 2
L‘E'SZSI:E 'I"."-'GE +.‘-"GEE [:A‘I‘l}
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QE, is the long-range quality fluctuation error;
QE, is the periodic quality fluctuation error.

The short-range fluctuations result from two properties related to the particulate nature of the concentrate.
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where

FE is the fundamental error;

GE is the segregation and grouping error.

The materialization error can be further broken up into the delimitation error DE and the extraction error EE as
follows:

ME = DE + EE ..(A.7)
The delimitation error is eliminated if all parts of the concentrate stream are intercepted by the sample cutter
for the same length of time. The extraction error is eliminated if the increment is completely extracted from the
stream without any concentrate rebounding from the cutter.

Combining Equations A.2 to A.7 gives the following equation for the sampling error at each stage:

TSE = FE + GE + QE, + QE5; + WE + DE + EE + PE ...(A.8)

The last three error components in Equation A.8, i.e. DE, EE and PE, are systematic errors, which introduce
bias. They arise from not respecting the correct principles of sampling from the mechanical standpoint. They
can be eliminated by using correct sampling practices, which are described in Clauses 8, 9, 10, and 11.
Practical experience with concentrates also shows that the weighting error WE is negligible compared to QE,,
even when there are significant variations in flow rate. Likewise, the periodic quality fluctuation error QE; is
also negligible, except in exceptional cases where production or stockpiling procedures introduce some
periodicity. Hence, the equation for the total sampling error reduces to:

TSE = FE + GE + QE, ..(A.9)

or alternatively:

TSE = QE;4 + QE, ...(A.10)

These error components are random errors.

From Equations A.9 and A.10, it is clear that the variance of the total sampling error is given by:
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g is the size-range factor, usually between 0,25 and 1,0.

= (dﬁn’) when liberation is incomplete, d, being the nominal top size at which complete liberation
occurs; [ =1 when liberation is complete.

If d, is unknown, a conservative assumption is to set: d, =d .

The mineralogical composition factor is given by:

C:(1—fi)|:(1—fi)ﬁ1+uﬁg] (A15)

i

where

1 Is the density of the particles of the critical component, in grams per cubic centimetre;

po is the density of gangue particles, in grams per cubic centimetre.

The size-range factor g can be estimated from the ratio d/d of the nominal top size d to the lower size limit
d (about 5 % undersize) as follows:

Large size range ( d /d > 4) g =0,25
Medium size range (2 < dld < 4) g =0,50
Small size range {c.-’fd' < 2) g =0,75
Uniform size (d/d =1) ¢ =1,00

Equation A.13 can be transposed to give the minimum sample mass required to achieve a given fundamental
error variance as follows:

2
mg = —— ...(A.16)

EXAMPLE A.1 A zinc concentrate, having 4 =150 pm (i.e. 0,015 cm), 4, = 50 um and a large particle size range, is to
be sampled. Assume that the mineral is ZnS with a particle density, p;, of 5,0 gcm™2, and that the gangue consists of
silicates with a particle density, o, of 2,6 gcm~3, Also, assume that the ZnS concentration is 50 % (i.e. ¢ = 0,5) and that
the fundamental error must not exceed 0,02 % Zn or 0,03 % ZnS (i.e. sgg = 0,000 3).

1-0,5)[(1-0,5)x5,0 + (0,5x 2,6
o= (109 ::;5 05x28)] 44

[ = /(50/150) = 0,58

C=38x0,58x0,5x%x0,25=0,28

Using Equation A.16, the minimum sample mass for a fundamental error s of 0,000 3 is given by:

mg =[0,28 x (0,015)3 x (0,5)2)/(0,000 3)¢ = 2,6 g
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The mass exceeds the mass of test portion usually used for chemical analysis. However, if the sample is
pulverized to a nominal top size of 75 um, mg is reduced to 0,45 g, thereby enabling test portions of 0,5 g to
1,0 g to be used for the above ZnS concentrate.

EXAMPLE A.2 A copper concentrate having 4 =150 um, 4, = 100 um and a large particle size range is to be sampled.
Assume that the mineral is CuFeS, with a particle density, p; , of 4,2 gcm~3, and that the gangue consists of silicates with
a particle density, p», of 2,6 gem 3. Also, assume that the CuFeS eeneentretlen is 90 % (i.e. a =0,9) and that the
fundamental error must not exceed 0,02 % Cu or 0,06 % CuFeS, (i.e. -_;FE = 0,000 86).

1-0,9)[(1-0,9)x4,2+(0,9x 2,6
a:':( }[{ i;} +( - )]:U.B‘l

= /(100/150) = 0,82

C=0,31x0,82 x0,5x 0,25 =0,032
In this case, the minimum sample mass is given by:
mg = [0,032 x (0,015)° x (0,9)4)/(0,000 6)? = 0,24 g

It should be noted that round-robin testwork and replicate analyses provide the best estimates of the analytical
2

variance sjp , which includes the variance due to selection of the test pertlen The above calculations indicate

whether the fundamental variance bEE is likely to be a major component of s A or not.

A fundamental characteristic of :.-EE is that it diminishes very quickly when d is reduced, and not so quickly
when mg is increased, but it can never be eliminated, no matter what crushing and homogenization
procedures are used. However, for the usual fine flotation concentrates, the fundamental variance is negligible
when the sample mass exceeds about 100 g. -

A.3 Segregation and grouping variance

Gyl3]l has shown that the segregation and grouping variance is either smaller or about the same magnitude as
the fundamental variance. Consequently, it is always safe to assume that it is equal to the fundamental
variance, in which case:

sae, = 25 ..(A17)

A.4 Long-range quality fluctuation variance

The long-range quality fluctuation variance .T{%EE can be estimated by extracting a large number of successive
increments (say 30 to 50) at a given sampling stage and analysing them individually. There are two principal
methods of analysing the resultant data.

A better method is to calculate the variogram, which examines the differences between increments at
increasing intervals (called lags) apart. The variogram approach allows for eeriel correlation between

increments, and enables the separate contributions of the variances séE and "'t::_rE to be determined.

However, the method is reasonably long and better suited to those wishing to ﬁne tune their sampling scheme.
NOTE The interpenetrating sample method also takes into account the second term of the variogram.

The alternative method, which forms the basis of thle International Standard, is a simplified approach involving
calculation of the variance between iIncrements 5 . However, unlike the variogram approach, the contributions

of the variances s2_ and s2_ cannot be eepereted Only the sampling variance sg_ can be determined.

QE; QE,
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The variance between increments :.-E can be estimated for a given sampling stage using the following equation:

> () -3)

sﬁ == —sSA ...(A.18)
n—1

x . Is the test result for increment j;

X Is the mean test result for all increments:

i IS the number of increments:

.;EA Is the variance of subsequent sample processing and analysis of each increment.

Thus, if n increments are taken for this sampling stage, the sampling variance 3% for the sample obtained by
combining all increments is given by:

2
s&="0 ...(A.19)
: n

Ftearrahging Equation A.19 enables the number of increments required to achieve a given sampling variance
to be calculated as follows:

...(A.20)

It
|
Lm0 ra

Care must be taken when subtracting variances. The difference is significant only when the F ratio of the
variances being subtracted is statistically significant.

A.5 Practical estimation of total variance

Using Equation A.19, the sampling variance :.-é for sampling stage “i" is given by:
!

2 '
55 = ..(A.21)

s§=Y — ...(A.22)
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Now the total variance s% IS given by:

2 =53 +24 ...(A.23)

where r is the number of replicate analyses.
Combining Equations A.22 and A.23 gives:

1 2

H—1 §

2
s2=% 2y ‘”;_* ...(A.24)

= H!‘

For a three-stage sampling scheme (including selection of the test portion), Equation A.24 reduces to:

2 2

s 5 2
b b s
1, 22 A

.F'1.1 ﬁ"E ¥

% = ...(A.25)

The best way of reducing the value of .s:% to an acceptable level is to reduce the largest terms in Equation A.24
first. Clearly .-;E_ /n; for a given sampling stage can be reduced by increasing the number of increments n; or
reducing s; I:::{y homogenizing the concentrate prior to sampling. The last term can be reduced either by
increasing the mass of the test portion, reducing the particle size prior to selecting the test portion, or performing
replicate analyses. Selecting the optimum number of increments n; for each sampling stage may require

several iterations to obtain the required total variance s%.
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Now the total variance s% IS given by:
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where r is the number of replicate analyses.
Combining Equations A.22 and A.23 gives:

1 2

H—1 §

2
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For a three-stage sampling scheme (including selection of the test portion), Equation A.24 reduces to:

2 2

s 5 2
b b s
1, 22 A

.F'1.1 ﬁ"E ¥
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The best way of reducing the value of .s:% to an acceptable level is to reduce the largest terms in Equation A.24
first. Clearly .-;E_ /n; for a given sampling stage can be reduced by increasing the number of increments n; or
reducing s; I:::{y homogenizing the concentrate prior to sampling. The last term can be reduced either by
increasing the mass of the test portion, reducing the particle size prior to selecting the test portion, or performing
replicate analyses. Selecting the optimum number of increments n; for each sampling stage may require

several iterations to obtain the required total variance s%.
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Now the total variance s% IS given by:
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2 2
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The best way of reducing the value of .s:% to an acceptable level is to reduce the largest terms in Equation A.24
first. Clearly .-;E_ /n; for a given sampling stage can be reduced by increasing the number of increments n; or
reducing s; I:::{y homogenizing the concentrate prior to sampling. The last term can be reduced either by
increasing the mass of the test portion, reducing the particle size prior to selecting the test portion, or performing
replicate analyses. Selecting the optimum number of increments n; for each sampling stage may require

several iterations to obtain the required total variance s%.
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a) Mass fraction of zinc
s-zr = 0,000 45 + 0,000 50 + negligible value + 0,003 6/4
= 0,001 85
Hence:
st =0,04 % Zn
b) Mass fraction of silver
s-zr = 12,5 + 11,25 + negligible value + 64/4
= 39,75
Hence:

st=16,3 g/t Ag

B.2.2 Determination of moisture content

Stage 1

Primary increments of 0,5 kg mass are taken every 10 grabs.
ny =29
Primary sample mass = 12,5 kg

Equation 5 gives:

5; = 0,242/25 = 0,002 3

Stage 2

The primary increments are combined and the agglomerates are manually broken up. The sample is then
quickly -divided to about 1 kg, using manual increment division (20 secondary increments), to obtain test
portions for moisture determination. The sampling variance, due to selection of the test portion, Is included In
the analytical variance.

s2=0,052=0,0025
Total variance
Assuming that moisture determination is carried out in duplicate, the total variance is given by:
2

2_.2  SA
ST —.551 +?

= 0,002 3 + 0,002 5/2
=0,0035 5

Hence:
ST = U,DE % HEO

— © 1SO 2006 — All rights reserved
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B.3 Summary

ISO 12743:2006(E)

The estimated variances and standard deviations are summarized in Table B.2. For both zinc and silver
determination, the major component of variance is due to analysis. If required, this could be reduced by

carrying out more replicate analyses.

On the other hand, for moisture determination, the larger component of variance arises from the first sampling
stage. If required, this could be reduced by taking more primary increments.

Foa

Table B.2 — Summary of estimated variances

and standard deviations for barge unloading using a grab

Content Stage 1 Stage 2 Stage 3 Y B |
(mass fraction) .¢§1 ;,-%E _fga salr 52 st
o 0,000 45 0,000 50 Negligible | 0,000 90 0,001 85 0,04
Silver o
830 git 12,5 11,25 Negligible 16 39,75 6.3
Moisture
6,45 % 0,002 3 — — 0,001 25 0,003 55 0,06
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Annex C
(informative)

Mechanical sample cutters

C.1 Scope

This annex describes cutters suitable for the mechanical sampling of concentrate from moving streams.

C.2 Types of mechanical sample cutters

Various types of power-operated mechanical sample cutters are available commercially. These usually fall
into two general types, namely diverter cutters, which divert the increment by gravity, and bucket cutters,

which collect and hold the increment. A third type is the cross-belt sample cutter. These types are illustrated in
Figures C.1, C.2 and C.3.
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Mechanical sample cutters
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a) Cross-cut bucket

b) Side-dump swing bucket

c) Ramp-path cutter

Figure C.2 — Examples of bucket cutters
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a) Cross-cut bucket

b) Side-dump swing bucket

c) Ramp-path cutter

Figure C.2 — Examples of bucket cutters
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Annex D
(informative)

Checklist for mechanical sampling systems

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

Company: Date:
Sampler location & identification: Inspector:
1 General information

(a) Weather conditions

(b) Concentrate type

(c) Nominal top size

(d) Moisture content

(e) Lot size

(f) Flow rate (maximum and normal)

(g) Purpose of sample

(h) Source of concentrate

2 Type of sampling system Single stage [
Two stage [

Three stage [

3 Primary cutter

(a) Type of cutter

(b) Cutter drive

(c) Nominal top size of concentrate

(c) Cutter aperture

(d) Condition of cutter lips
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Checklist for mechanical sampling systems
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Checklist for mechanical sampling systems
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Annex E

(normative)

Manual sampling devices

E.1 Scope

ISO 12743:2006(E)

This annex describes sampling devices suitable for the manual collection of concentrate samples from moving
streams and from trucks, railway wagons and grabs.

E.2 Manual cutters

A design for a manual cutter is shown in Figure E.1, with the minimum dimensions given in Table E.1. The
minimum cutter aperture is 30 mm or, if agglomerates are present, three times the nominal top size of the
concentrate being sampled, whichever is the greater.

Should blockages occur in wet concentrates, the cutter aperture may need to be increased above 30 mm.,

Figure E.1 — Example of a manual cutter

Table E.1 — Minimum dimensions of manual cutters

Nominal top size of Minimum dimensions
concentrate mm
mm f h
31,5 110 140
22,4 80 95
16,0 29 75
< 10,0 30 30
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E.3 Sampling scoops

A design of a sampling scoop for manual sampling is shown in Figure E.2. The minimum dimensions are
given in Table E.2.

-

L

a

AN

Figure E.2 — Example of a sampling scoop

Table E.2 — Minimum dimensions of sampling scoops

s Nominal Minimum dimensions of sampling scoop Minimum
coop : - _
e r top size increment volume
mm I ! ! l mi
1 2 3 4

30 31,5 90 50 80 40 380

20 22,4 80 45 70 39 270

15 16,0 70 40 60 30 180

10 = 11,2 60 30 20 29 120
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Annex F
(informative)

Apparatus for manual sampling of concentrates from stopped belts

A sampling frame suitable for use on stopped conveyors (see Clause 10) is illustrated in Figure F.1.

Figure F.1 — Example of a sampling frame for use on stopped belts
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Annex G
(informative)

Sampling of stockpiles

G.1 General

Sampling of concentrates from a stockpile is not recommended, because it is difficult to obtain a
representative sample. A sample taken from the top or sides only of a stockpile cannot be regarded as being
representative of the whole stockpile, particularly when the stockpile is composed of concentrate from more
than one source.

The only really effective and recommended procedure for sampling concentrate in a stockpile is by sampling
during the building up or breaking down of the stockpile using one of the methods described in Clauses 8, 9,
10, 11 and 12.

While, in principle, a representative sample can be taken from a stockpile when the sampling device
penetrates to the full depth of the stockpile at the point to be sampled and the full column of concentrate is
extracted, this is usually not feasible. A sample can only represent that part and that depth of
concentrate from which it was collected. For example, if increments are taken from a 20 m high stockpile
by a spear that can penetrate to a depth of 2 m only, the resultant sample can only be representative of the
concentrate in the stockpile down to that depth. In effect, a 2 m thick stratum on the surface of the stockpile
has been sampled. Thus, if the full depth of the stockpile cannot be sampled, the stockpile has to be
moved and sampled while this is being carried out.

G.2 Selection of sampling points
Assuming that the full depth of the stockpile can be sampled with a spear sampler, determine the layout and
make a plan of the stockpile. On the plan, divide the stockpile into a minimum of 20 segments containing

approximately equal masses of concentrate, and number each part. The size of these segments should be
such that they are easy to locate on the stockpile.

G.3 Mass of primary increments

The minimum mass of primary increments shall comply with the requirements of 6.4. Primary increments shall
pe of almost uniform mass, i.e. the coefficient of variation of the masses should be not greater than 20 %.

G.4 Number of primary increments

The number of increments to be taken from each segment of the stockpile defined in G.2 is given by the
following equation:

nw ;‘f,;;—; ...(G.1)

where

ny IS the number of increments to be taken from each segment of the stockpile;
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