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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
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
Commissio

Internationg

Draft Intern
Publication

Attention is
rights. ISO

Internationa
Subcommit

ISO 13909
Streams —
Part 2: Cok|
coal and co
ISO 13909
Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:
Part 8:

h (IEC) on all matters of electrotechnical standardization.
| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

htional Standards adopted by the technical committees are circulated to the member bodies f

drawn to the possibility that some of the elements of this part of ISO 13909)may be the subject
Ghall not be held responsible for identifying any or all such patent rights.

| Standard I1SO 13909-4 was prepared by Technical Committee ISO/TC 27, Solid mine
ee SC 4, Sampling.

cancels and replaces 1SO 9411-1:1994, Solid mineralfuels — Mechanical sampling fron
Part 1: Coal and 1SO 9411-2:1993, Solid mineral fuels —Mechanical sampling from moving st
P, of which it constitutes a technical revision. It also.supersedes the methods of mechanical sa|
ke given in 1ISO 1988:1975, Hard coal — Sampling and 1SO 2309:1980, Coke — Sampling.
consists of the following parts, under the general title Hard coal and coke — Mechanical sampl
Seneral introduction

Coal — Sampling from moving streams

Coal — Sampling from stationary: lots

Coal — Preparation of test samples

Coke — Sampling from maving streams

Coke — Preparation(of test samples

Methods for determining the precision of sampling, sample preparation and testing

Methods of testing for bias

technical

Dr voting.

as an International Standard requires approval by at least 75 % of the membenbodies casting & vote.

of patent

ral fuels,

1 moving
reams —
mpling of

ng:

© 1SO 2001 - All rights reserved


https://standardsiso.com/api/?name=f78e91500023dba50c0d82c57642aa65

ISO 13909-4:2001(E)

Introduction

The objective of sample preparation is to prepare one or more test samples from the primary increments for
subsequent analysis. The requisite mass and particle size of the test sample depend on the test to be carried out.

The process of sample preparation may involve constitution of samples, reduction, division, mixing and drying, or all
or a compination of tese.

Primary increments may be prepared individually as test samples or combined to constitute samples either as taken
or after having been prepared by reduction and/or division. Samples may either be prepared: individyally as test
samples jor combined on a weighted basis to constitute a further sample.

When difficulty in handling the coal or coals being sampled is expected at a particular(stage in sample preparation,
or if therg is a likelihood of losing moisture by evaporation, it is necessary to withdraw'the sample or incfement from
the on-line system at the stage immediately prior to the point of difficulty and procéed off-line.

© 1SO 2001 - All rights reserved
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INTERNATIONAL STANDARD ISO 13909-4:2001(E)

Hard coal and coke — Mechanical sampling —

Part 4.
Coal — Preparation of test samples

1 Scope

This part]of ISO 13909 describes the preparation of samples of coal from the combination of.primary increments to
the preparation of samples for specific tests.

2 Normative references

The folloyving normative documents contain provisions which, through reference in this text, constitute grovisions of
this part pf ISO 13909. For dated references, subsequent amendments togor revisions of, any of these publications
do not apply. However, parties to agreements based on this part of fS©'13909 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated|references,
the lates} edition of the normative document referred to appliessMembers of ISO and IEC maintain [registers of
currently|valid International Standards.

ISO 589:[1981, Hard coal — Determination of total moisture:
ISO 331Q-1:2000, Test sieves — Technical requirements and testing — Part 1: Test sieves of metal wire|cloth.
ISO 139(9-1:2001, Hard coal and coke — Mechanical sampling — Part 1. General introduction.
ISO 139(9-2:2001, Hard coal and coke s Mechanical sampling — Part 2: Coal — Sampling from moving streams.
ISO 139(9-3:2001, Hard coal and'coke — Mechanical sampling — Part 3: Coal — Sampling from statiopary lots.

ISO 139(9-7:2001, Hard ceal-and coke — Mechanical sampling — Part 7: Methods for determining the|precision of
sampling, sample preparation and testing.

ISO 13909-8:2001~Hard coal and coke — Mechanical sampling — Part 8: Methods of testing for bias.

3 Terms-and definitions

For the purposes of this part of ISO 13909, the terms and definitions given in ISO 13909-1 apply.

4 Precision of sample preparation

From the equations given in ISO 13909-7, the estimated absolute value of the precision of the result obtained for the
lot at the 95 % confidence level, P, for continuous sampling is given by:

% + Ver

m

© 1SO 2001 — All rights reserved 1
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where

The proced

is the primary increment variance;
is the number of increments per sub-lot;
is the preparation and testing variance for both off-line and on-line systems;

is the number of sub-lots.

res given in this part of 1ISO 13909 are designed to achieve levels of Vet of 0.2 or less for both ash and

moisture te
For some
being as loy
precision by

The errors
checked by

5 Consti

51
Primary inc

Individual in
increments

5ts. Better levels are expected when using mechanical dividers.

reparation schemes, however, practical restrictions may prevent the preparation andftesting
v as this. Under these circumstances, the user will have to decide whether to achieve [the desire
improving the preparation scheme or by dividing the lot into a greater number of sub-lots.

occurring in the various stages of preparation and analysis, expressed inpterms of variance
the method given in ISO 13909-7.

fution of a sample

Introduction

'ements shall be taken in accordance with the procedures specified in ISO 13909-2 and I1SO 13

crements are usually combined to form a samples-A single sample may be constituted by comb
taken from a complete sub-lot or by combining.increments taken from individual parts of a sub-I

some circumnstances, e.g. size analysis or bias testing,.the sample consists of a single increment which is

and tested.

The proced
using a time

Samples m

5.2 Comk

5.2.1 Timg

The mass
increments
appropriate

Examples of the constitution of samples are’shown in Figure 1.

ures for increment combination (52),may vary according to whether the primary increments wi
-basis (5.2.1) or a mass-basis (5.2.2) sampling scheme.

hy also be prepared by the. combination of other samples (see 5.3).

ination of increments

-basis sampling

bf the primary increments shall be proportional to the flow rate at the time of sampling. Thg
may be combined into a sample, either directly as taken or after having been prepared individu
stagé by fixed-ratio division (see clause 6).

variance
ed overall

may be

909-3.

nation of
pt. Under
prepared

bre taken

e primary
ally to an

5.2.2 Mass-basis sampling

If the primary increments are of almost uniform mass (see note), they may be combined into a sample, either directly
as taken or after having been prepared individually to an appropriate stage by fixed-ratio division (see clause 6).

NOTE Almost uniform mass has been achieved if the coefficient of variation of the increment masses is less than 20 % and there
is no significant correlation between the flow rate at the time of taking the increment and the mass of the increment (see

1ISO 13909-2

:2001, annex B).

If the primary increments are not of almost uniform mass, they may only be combined into samples after having been
divided individually by fixed-mass division (see clause 7).

© 1SO 2001 - All rights reserved


https://standardsiso.com/api/?name=f78e91500023dba50c0d82c57642aa65

Sub-lot

Increments

Sample
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Test sample(s)

a) Example 1

Sub-lot

Increments

[ ]

Increments

Sample

Sample

Test sample(s)

Test sample(s)

Test sample(s)

Sample

Test sample(s)

b) Example 2

Figure 1 — Examples of the constitution of samples

5.3 Combination of.samples

When combining_samples, the mass of the individual samples shall be directly proportional to the masg of the coal
from whigh they-were taken in order to obtain a weighted mean of the quality characteristic for the subtlot. Prior to

combination, division shall be by fixed-ratio division (see clause 6).
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6 Divisio

n

6.1 General

Division can be

— on-line mechanically, or

— off-line mechanically or manually.

Whenever possible, mechanical methods are preferred to manual methods to minimize human error. Examples of

dividers arg

Mechanical
When the s
that requirg
necessary.

Coal which
circumstang
undertaken
Manual divi

or size deg
large.

6.2 Mech

6.2.1 Gen

Mechanical
necessary,

subject to the conditions set out in 6.2.3.

NOTE The
provided tha
constant by 1

6.2.2 Mas
The cuts sh
the divider
designed to

The cutting

shown In Figure 2.
dividers are designed to extract one or more parts of the coal in a number of cuts of relatively s

mallest mass of the divided sample that can be obtained in one pass through the divider’is gre
d, further passes through the same divider or subsequent passes through further dividers

s visibly wet may not run freely through or may tend to adhere to the surfaces of a sample divide
es, it may be necessary to air-dry the sample as described in clause 10 before sample d

s5ion is normally applied when mechanical methods would resultdin loss of integrity, e.g. loss of
adation. Manual methods may themselves result in bias, particularly if the mass of coal to be

anical methods

pral

sample division may be carried out on anvindividual increment or a sample which has been ¢
0 an appropriate nominal top size. Division shall be either by fixed-mass division or by fixed-rati

brocedures described for fixed-ratio, division are the simplest to implement. Other procedures may be used
the mass of the divided sample’is proportional to the mass of the feed, e.g. the number of cuts cou
haking the feed rate of eachidiyision proportional to the mass of coal to be divided.

5 of cut

all be of uniform mass throughout the division of an increment. In order to achieve this, the flow
shall be uniform and the cutting aperture shall be constant. The method of feeding the divide
minimize.any segregation caused by the divider.

aperture shall be at least three times the nominal top size of the coal to be divided.

all mass.
ater than
may be

r. In such
ivision is

moisture
Hivided is

ushed, if
D division

, however,
d be kept

of coal to
shall be

6.2.3

Interval between cuts

In order to minimize bias, the first cut for each mass to be divided shall be made at random within the first cutting
interval. For secondary and tertiary dividers, the cycle time shall not be evenly divisible into the cycle time of the
cutter which precedes it.

For fixed-mass division, the interval between taking cuts shall be varied proportionally to the mass of coal to be
divided so that divided samples having almost uniform mass are obtained.

For fixed-ratio division, the interval between taking cuts shall be constant, irrespective of the variations of masses of

coal to be d

ivided, so that the divided-sample masses are proportional to the mass of the feed.
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1
1
2
~——
L
3
3
Key
1 Feed
Key 2 Rotating cone
1 Feed 3 Adjustable slot
2 Reject 4 Divided sample
3 Divided sample 5 Reject
The material from a mixing container is fed_by
scrapers|to the centre of the dividing disc. From
there it ig discharged over the range of the disc via
special ¢learing arms. The sample falls.through A stream of coal is allowed to fall onto a rdtating cone;
adjustable slots into chutes; the reject is carried the adjustable slot with lips in the cong allows the
away vig a cleaning conduit. The (whole interior stream to fall directly onto the sample recaqiver for part
space is fleaned by scrapers. of each revolution.
a) Rotating dise. type b) Rotating cone type
Figure 2 — Examples of dividers

© 1SO 2001 — All rights reserved 5
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Key
1 Feqd
2 Divjded sample in rotating receivers

The coal stfeam flows to the hopper and(this flow is intercepted by the top edge of a nhumber of sector-shaped cpntainers
dividing the flow into equal parts. Either the hopper or the containers may rotate. The machine can be controlled for the|following
operations:
1) for dividing;

2) for collecting duplicates;
3) for collecging replicates.

c) Container type

Figure 2 — Examples of dividers  (continued)

6 © 1SO 2001 - All rights reserved
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Key

1 Feed

2 Reject

3 Divided sample

A chain mechanism as shown is equipped with*buckets spread at equal pitch. The buckets travel in a single directign or change
direction jat pre-set time periods. The bueket'intercepts the free-falling coal stream to extract cuts which discharge tp sample as
the bucket inverts.

d) Chain-bucket type

Figure 2 — Examples of dividers  (continued)

© 1SO 2001 — All rights reserved 7
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Key

1 Slojted belt

2 Fedd

3 Inclined chute
4 Divjded sample
5 Reject

An endless pelt having slots spaced at equal pitch with lips that act as cutting edges passes below a feed chute. The cojl stream
is fed to the|chute and, as each slot passes through the stream, a cut is taken. The stream which falls onto the plain part of the
belt is carrigd to rejects.

e)" Slotted-belt type

Figure.2'=— Examples of dividers  (continued)
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LZ 3 Jz
Key Key
1 Feed 1 Feed
2 Reject 2 Reject
3 Divided sample 3 Divided sample

A flat plgte with lipped slots spaced at egual pitch
rotates beneath a feed chute. Coal (is fed into the

feed chufe, then falls onto the rotating plate to form A hollow shaft which is attached to one or fore cutters
a ribbon|bed which is carried(te~the plough and rotates within a housing as shown. Eag¢h cutter is
discharged to rejects. As a sfot\passes through the designed to take cuts from the coal str¢gam and to
stream, g cut is taken. discharge via the hollow shaft.

f) Rotating plate type g) Rotating chute type

Figure 2 — Examples of dividers  (continued)

© 1S0 2001 - All rights reserved 9
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—

Key

1 Feed

2 Divided sample
3 Reject

hopper receives<a)coal flow and dis-

charges through a spout./Stationary cutters are

Rotating hopper and spout

N the path_of\the spout outlet, cuts are The cutter-chute traverses the full coal stream and diverts a po
Ch cutter is\passed. One or more cutters the stream. When the coal stream is not being cut by the clute, it is

deflected by the angle plate to reject.

i) Cutter-chute type

tion from

=
\ N
\;; i
~ 7/
) U |
N
N \ |
NN\
NN
\ \\
\\ \\
A
\~/
Key
1 Feqd
2 Rotating hopper
3 Reject
4 Divjded sample
A rotating
positioned i
taken as ea
may be fittefl.
h)
10

Figure 2 — Examples of dividers  (continued)
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6.2.4 Division of individual increments

6.2.4.1 Number of cuts

The number of cuts for dividing an increment shall be determined as follows.

a) For fixed-mass division, the minimum number of cuts for dividing primary increments shall be four. An equal
number of cuts shall be taken from each primary increment in the sub-lot.

b) For fixed-ratio division, the minimum number of cuts for dividing a primary increment of mean mass shall be four.

c) For subsequent division of individual divided primary increments, a minimum of one cut shall be taken from each
cut frpm the preceding division.

Exampleg of procedures for division of individual increments, and subsequent sample division are-shown(in Figure 3.

Primary Primary Primary
increment 1 increment 2 increment n
I I I I I I
| Cuts (minimum 4) | | Cuts (|minim|um 4) | | Cuts (minimlum 4) |
| One cut from each | | One cut from each | One cut from each
| previous cut | | previous cut | | previous cut |
1 1 1 1 1 1

Divided
increment 1

Divided
increment 2

Divided
increment n

Constituted
sample

Sample division
(minimum 60 cuts)

Divided sample
(minimum mass as
given in table 1)

a) Example of division of individual increments (minimum number of cuts)

Eigure 3
5

© 1SO 2001 — All rights reserved 11
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Primary Primary Primary
increment 1 increment 2 increment n
[ [ [ [ [ [
Cuts (4) Cuts (4) Cuts (4)

L | | L | | L | |
Divided Divided | Divided
increment 1 increment 2 increment n

Particle size
reduction
(if required)

Particle size
reduction
(if required)

Particle size
reduction
(if required)

Cuts (10) Cuts (10) Cuts (10)
IIIII|IIIIIIIIII|IIIIIIIIII|IIIII
Divided Divided Divided
increment 1 increment 2 increment n
| 1

|
Constituted
sample

Sample division
(minimum 60 cuts)

Divided sample
(minimum mass as
given in table 1)

b) Example of two-stage division of individual increments

Figure 3 — Examples of procedures for division of increments and samples (continued)

6.2.4.2 Minimum mass of divided increment

The minimum mass of a divided increment shall be such that the combined masses of all the divided increments in
the sub-lot shall, at each stage, be greater than the mass given in Table 1 corresponding to the purpose for which the
sample has been taken and the nominal top size. If the increment masses are too low to satisfy this requirement, the
divided increment shall be crushed prior to further division.

12 © 1S0 2001 - All rights reserved
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6.2.5 Division of samples

6.2.5.1 Number of cuts

The sample constituted from all increments, or divided increments, shall be divided by taking a minimum of 60 cuts.

NOTE If, during preparation, the sample is thoroughly mixed and it can be established that the required precision can be
achieved, the number may be reduced to 20.

If the mags Is too low, an alternative manual method of division should be used.

6.2.5.2 Minimum mass of divided samples  (see Table 1)

For most|parameters, particularly size analysis and those that are particle-size related,.the precision of the result is
limited by the ability of the sample to represent all the particle sizes in the mass of coal being sampled.

The minimum mass of divided samples is dependent on the nominal top size o6fthe coal, the precision [required for
the parameter concerned and the relationship of that parameter to particle\size. The attainment of the required
minimum mass after division will not, in itself, guarantee the required prégision, because division prec|sion is also
dependept on the number of cuts taken during division (see 6.2.4.1 and\6)2.5.1).

Values fgr the minimum mass of divided samples for general analysis to reduce the variance due to the particulate
nature offthe coal to 0,01, corresponding to a precision of 0,2 %’with regard to ash, are given in column |2 of Table 1
(see CSIRO report [1]). Column 3 of Table 1 gives the corresponding minimum masses of divided sampl|es for total-
moisture |analysis, which are approximately 20 % of the minimum masses for general analysis, subject to fan absolute
minimum of 0,65 kg. Values for the minimum mass of divided samples for size analysis are given in colufns 4 and 5
of Table 1 for division precisions of 1 % and 2 % respectively. These masses have been calculated on the|basis of the
precision| of the determination of oversize, i.e. the-coal above the normal top size. The precision fof other size
fractions jwill normally be better than this. Note that, in each case, the overall division precision is deternpined by the
sum of the division variances for each sample-division stage.

The minilmum mass of divided samples,ms, for other desired levels of precision may be calculated from the following
equation

4 PO 2
ms F Mso | 5 )

where

mspo i the minimum mass of sample after division specified in Table 1 for a given nominal top size;

B, is the precision for a given division stage specified in Table 1;
P is the required precision for a given division stage.

When a coal is regularly sampled under the same circumstances, the precision obtained for all the required quality
parameters shall be checked (see ISO 13909-7) and the masses may be adjusted accordingly. However, the masses
shall not be reduced below the minimum requirements laid down in the relevant analysis standards.

When preparing coal to produce samples for multiple use, account shall also be taken of the masses and size
distribution of the test samples required for each test.

© 1S0 2001 - All rights reserved 13
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Table 1 — Minimum mass of sample after division

Nominal top size of General-analysis and Total-moisture analysis Size-analysis samples
coal common samples samples
mm kg kg 1% 2%
300 15 000 3000 54 000 13500
200 5400 1100 16 000 4 000
150 2 600 500 6 750 1700
125 1700 350 4 000 1 000
90 750 125 1500 400
7b 470 95 850 21(l)
6B 300 60 500 121
5p 170 35 250 695
4b 125 25 200 50
38 85 17 110 30
315 55 10 65 15
2244 32 7 25
1p 20 8
1132 13 2,5 3 0,4
1p 10 2,0 2 0,5
§ 6 1,5 1 0,2b
56 3 1,2 0,5 0,2p
4 1,5 1,0 0,25 0,2b
28 0,65 0,65 0,25 0,2p
20 0,25 = — |
] 0,1 — — |
<05 0,06 — — —]
NOTE 1 The¢ masses for the general-analysis samples and common samples have been determined to reduce the variance que to the
particulate ngture of coal to 0,01, corresponding to a precision of 0,2 % ash.
NOTE 2 Thé¢se values are generally suitable for off-line division but, for nominal top sizes of 16 mm and below, the masses may not be
sufficient to maintain the integrity of the sample when performing on-line division.
6.3 Manual methods
6.3.1 Rifflg method
A riffle (see| Figufe-4) is a sample divider that will, in a single pass of a sample, divide it into halves, one of which is
retained and the. other normally rejected. The device is normally portable and, for sample division, is usually fed
manually, tHe_eoal hping p\/pnly distributed alnng it's Ipngfh Adja(‘pnt slots feed nppncitp receivers

The slot width shall be at least 3 times the nominal top size of the coal. Each half of the riffle shall have the same
number of slots, which shall be at least eight and preferably more. All the surfaces on which the coal might rest shall
have a slope of at least 60° to the horizontal.

The coal shall be allowed to fall steadily into the riffle, ensuring that it is evenly distributed over all the slots. The coal
shall be allowed to fall freely, i.e. not towards one side of the riffle, and the rate of feed shall be controlled such that
the slots are never choked. Closed riffles are preferred.

Care shall be taken to minimize loss of dust and moisture. To this end, the receiver shall fit closely against the body
of the riffle and, for dry coals and moisture samples, closed-type riffles shall be used.

14 © 1SO 2001 — All rights reserved
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When a stage of sample division requires two or more steps or passes, the sample retained at each step shall be
taken alternately from each side of the riffle.

Key

6.3.2 F
The proc

The sam
smooth,

Fven number of slots

a) Open-type b) Closed type

Figure 4 — Examples of riffles

attened-heap-inethod
edure, which is illustrated in Figure 5, is as follows.

ple is ‘mixed thoroughly and spread to form a rectangle of uniform thickness on a mixing platg

e which is a

honsabsorbent and non-contaminating surface. The maximum thickness shall be 3 times the

hominal top

size of th

Toal—Avoidmoisturefoss frommwet toals whichcarrresutt fromrover=mixing:

If the mass of the coal is greater than can be formed into a heap of 2m X 2,5 m, two or more heaps of equal mass
shall be formed and separate samples shall be taken from each heap.

A matrix is marked on the spread sample to give a minimum of 4 X 5 equal parts. An increment is taken, at random,
from each of the parts by inserting a scoop with a bump plate (see the last paragraph of this subclause) to the bottom
of the matrix layer. The increments are combined into a divided sample. It is essential that these operations be

performe

d quickly if loss of moisture is to be prevented.

© 1SO 2001 - All rights reserved
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The increments shall be of uniform mass. The minimum mass required for each nominal top size is the mass of the
divided sample (see Table 1) divided by the number of parts of the flattened heap. This mass is determined by using
a scoop of appropriate dimensions.

The scoop shall be flat bottomed and the width of the entry shall be at least three times the nominal top size of the
coal. The side walls shall be higher than the height of the heap and the depth shall be sufficient to allow the required
mass of increment to be taken.

a) Spread the crushed sample into aréctangle with a
maximum thickness of three times-the nominal fop size.

b) Arrange igto*20 equal parts, e.g. into five eqbal parts
lengthwiserand four equal parts breadthwise.

c) Take a scoopful of samples at random from| each of
the 20 parts by inserting the scoop to the bottom of the
sample layer. Combine the 20 scoopfuls into g divided
sample.

282 §

d) Detail of taking an increment by using the bump
plate shown in c).

Figure 5 — Flattened-heap method
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Take the scoop sample with the aid of a bump plate which is inserted vertically through the flattened heap until it is in
contact with the bottom of the sample layer. The scoop is then inserted to the bottom of the spread coal and moved
horizontally until its open end comes into contact with the vertical bump plate. The scoop and bump plate are lifted
together to ensure that all particles are collected off the top of the mixing plate and that none fall off during lifting.

6.3.3 Strip-mixing and splitting method

The procedure, which is illustrated in Figure 6, is as follows:

The coalfsamptetsformedomamixingplate;whichs—asmouoti,normr=absorbent, morm=contamimating—suyface, into a
strip at lgast 10 times as long as it is wide by distributing the coal along the length of the strip as evenly.ps possible,
working randomly from end to end and from both sides of the strip. End plates are used to{ensufe that size
segregatfon only occurs laterally.

Incremernts shall be taken as a complete section across the strip. The width of each cross=section shall be not less
than 3 times the nominal top size of the coal.

NOTE 1 [Special apparatus for the cutting out of increments may be constructed if desired-

Normally| 20 increments are required. Fewer increments may be taken, subjeet to a minimum of 10, whefe the same
quality cpal is regularly prepared under the same conditions and it has-first been established that the required
precision| can be obtained (see ISO 13909-7).

NOTE 2 PBecause of the efficient longitudinal mixing achieved in the formation of a strip, the same precision as thiat obtainable
with the flattened-heap method may be achieved with fewer increments:

7 Reduction

7.1 Geperal

Mechanig¢al equipment shall be used tosreduce the particle size but manual crushing is permitted for the preakage of
large majerial to meet the maximum'feed size acceptable to the first-stage mill.

The test sample shall be reduced to the particle size specified in the relevant test method.

The mill $ettings shouldhbe’'checked regularly by sieving and determining the nominal top size produced by each mill.

7.2 Re@uctien-mills

The particle-sizeproduced-depends—on-the-spead-of-the-milland-itsdasiga—Millsshall be-designed-slich that the
required particle size of the reduced sample can be achieved without using extreme settings. Loss of sample or
retention of material from previous samples, which might contaminate succeeding samples, shall be minimized.
Heating of the sample and airstream effects shall be minimized, particularly where the sample is to be used for the
determination of total moisture, calorific value, and for coking tests.

There shall be no contact between the metal surfaces in order to avoid localized heating of the sample. Totally
closed, high speed (> 20 Hz) ball mills shall not be used. The particle size of the output is influenced by the
hardness of the coal but the effect will depend on the speed range.

For certain tests, specified size gradings are required and the type of mill shall be chosen to ensure that the required
size is obtained.

© 1SO 2001 — All rights reserved 17
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Key

1 Inc

2 Sa

3 En
8 Mixing
Mixing is n

therefore rej

In theory, th
is not easy
opposite eff

ement
pling frame
plates (“book-ends”)

Figure 6 — Strip-mixing and splitting method

Dt possible where samples or increments are flowing through any form of preparation syste
stricted to off-line‘preparation.

orough mixing-of a sample prior to its division reduces errors due to sample preparation. In pral

ect leading to increased segregation. Mixing may also result in loss of moisture.

One metho

m and is

Ctice, this

o achievé and some methods of hand mixing, e.g. forming and reforming into a conical pile, can have the

] that can be used is to pour the sample through a riffle (6.3.1) or a container-type sample dijider [see

Figure 2 c)]

three Times, reuniting the parts aiter each pass. It mechanical sample dividers are used in the course of
preparation, an additional mixing step is not normally necessary to meet the required precision.

NOTE Mechanical mixing may be useful at the final stage of preparation of test samples.

18
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9 Air-drying
The sample is spread in a thin layer and allowed to attain equilibrium with the atmosphere at ambient temperatures.

The coal layer shall not exceed a thickness of 1,5 times the nominal top size of the coal or a loading of 1 g/cm?,
whichever is the greater.

The recommended times to attain equilibrium at different ambient temperatures up to 40 °C are given in Table 2. The
times recommended in Table 2 will normally be sufficient, but if necessary a longer drying time may be used,
provided that any increase is kept to a minimum, especially for coals susceptible to oxidation.

Table-2—Recommended-dryingtimesforai-dryineg

Drying temperature Drying time
°C h
20 Preferably not to exceed 24
30 Preferably not to exceed 6
40 Preferably not to exceed'2

Drying temperatures above 40 °C shall not be used on samples likely to be suséeptible to oxidation or iff the sample
is to be used for any of the following tests:

a) calorffic value;

b) caking properties;

c) swelllng properties;

d) air-diying as part of a determination of total moisture.
For dryinp temperatures above normal ambient, a cabinetor oven with appropriate air-change facilities shall be used.
If drying has been carried out at such temperatures, the'sample shall be cooled until moisture equilibrium at normal

ambient [temperature is achieved before reweighing. The cooling period required will depend on|the drying
temperatre. For example, 3 h is normally sufficiént if the sample has been dried at 40 °C.

10 Prgparation of samples for specific tests

10.1 Types of test samples

The folloyving types of test sample may be prepared:

a) samgles for determination of total moisture only;

b) samples for general analysis only (i.e. not to be used for determining total moisture);
c) common samples for both total moisture and for general analysis;

d) samgpgles’far size analysis;

1 £ ol " " [y H ' | 1 P [ P P | 1
6) SamFICD TUTULNCT 1Co1S, ©.Y. UTLITTTTTTAUUTT UT TTaAluyrove STiTTuaulity 1TUcA.

The methods of preparation will depend on the purpose for which the original sample was collected.
10.2 Preparation of samples for determination of total moisture only

10.2.1 General
The test sample for the determination of total moisture shall be prepared to meet the requirements of ISO 589. If air-

drying is performed at any stage of preparation, the percentage loss in mass shall be recorded and included in the
calculation of total moisture as specified in 8.2 of ISO 589:1981.
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A major problem with the preparation of test samples for the determination of moisture content is the risk of bias due
to inadvertent loss of moisture. The amount of this loss is dependent on such factors as the effectiveness of the
sealing of the sample containers, the level of moisture content of the sample, the ambient conditions, the type of coal
and the reduction and division equipment and procedures used.

A sample may be prepared as a test sample with or without preliminary air-drying but the preferred procedure is to
divide the uncrushed sample to a mass not less than that given in Table 1 and air-dry it. The sample is then crushed
and divided to the required test sample state.

Preliminary air-drying may be necessary in order to minimize moisture loss in any subsequent reduction/division
stages. Reduction/division shall only be carried out prior to air-drying if it does not result in moisture bias.

If the coal is so wet that water separates from the coal in the sample container, the whole of the sample and the
container shall be air-dried and the loss in mass recorded and included in the calculation of total mdisture as
specified in[ISO 589.

If the mass|of the uncrushed sample is so large that air-drying is impracticable, the samples_shall be crushed and
divided befgre air-drying. Crushing shall be kept to the minimum necessary to allow division to a manageable mass.
The absende of bias due to these procedures shall be checked using the procedures, given in ISO 13909-8{

If the particle size of the sample is so large that the mass given in Table 1 makes-its air-drying impractigable, the
sample shdll be crushed and divided before air-drying. Crushing shall be keptto the minimum necessary to allow
division to 8§ manageable mass.

The preparation process shall be tested for relevant bias using the procedures given in ISO 13909-8, by comparison
with the method of drying samples without reduction.

An examplg of a scheme for the preparation of a sample for a twe-stage moisture test is given in Figure 7.

10.2.2 Stoyage

Precautiong shall be taken to minimize changes_of'moisture content during preparation due to the use of Unsuitable
containers and to evaporation during handling-Allsamples for moisture determination shall be kept in moidture-tight
containers in a cool place, under cover, before~and during preparation as well as during any interval between steps
of sample pfreparation.

If excessivg¢ standing time causes'\bias, increase the number of sub-lots to overcome these problgms (see
ISO 13909-R or ISO 13909-3).

Weigh the gamples stored foermoisture determination before storage to allow determination of any moisturg change
that takes pjace during storage.

10.2.3 Samnple reduetion

Care shall
no appreci :
air-dried prior to reduction, unless it can be shown that crushing causes no relevant bias.

e_taken to minimize changes in moisture content during reduction, by using equipment in which there is
' ' i T T e shall be

10.2.4 Sample division

When carrying out sample division prior to air-drying of a sample or increment, care shall be taken to minimize
changes of moisture content. To this end, all divisions shall be carried out as quickly as possible and mechanically
operated dividers with limited ingress of air shall be used.

NOTE For coals which are too moist to flow through a sample divider and for which it is also impossible to air-dry the entire
sample, it may be necessary to divide the sample by collecting increments from a flattened heap (6.3.2) or by strip-mixing and
splitting (6.3.3). This divided sample is then air-dried.
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Sample for moisture

Weigh
air-dry
reweigh

10 mm

2kg

§

Key

Reduce to particle size specified 650 g

=— &

Divide to mass specified -
Moisture

test sample

Figure 7 — Example of a twosstage moisture-test sample preparation

10.3 Pireparation of samples for general analysis only

10.3.1 General
The objeftive of general-analysis)sample preparation is to prepare a test sample which will pass a sieve of nominal
size of ogenings 212 pm conforming to the requirements of ISO 3310-1. The mass of the test sample depends on the
analysis fequired but is between 60 g and 300 g.

Sample preparation s-normally carried out in two or three stages, each consisting of drying (if necefsary), size
reductior], mixing.(if hecessary) and division.

10.3.2 Airdrying

Air-drying in connection with preparation for general analysis is only carried out to ensure that the coals can pass
freely through the equipment. Loss of moisture during the preparation is of no relevance and consequently it is not
necessary to measure the loss of mass.

Air-drying may be carried out at any stage, provided that it does not affect the quality of the sample. For example, if
the sample is to be used for the determination of calorific value, coking or swelling properties, the maximum drying
temperature shall be 40 °C. If drying can be avoided during the first stage of preparation, the procedure can be
simplified.

© 1S0 2001 - All rights reserved 21


https://standardsiso.com/api/?name=f78e91500023dba50c0d82c57642aa65

ISO 13909-4:2001(E)

10.3.3 Reduction and division

Reduction and/or division of increments takes place in accordance with the requirements of clause 6 and clause 7

downtoan

NOTE 1

ominal top size of 2,8 mm prior to their combination to form samples.

If the coal is wet, it may not be possible to crush it so finely because of blocking of chutes, dividers, mills, feeders, etc.

If possible, reduce the coal to a hominal top size of 2,8 mm in the first stage in order to minimize the mass of sample

retained for

NOTE 2

the next stage as well as to minimize errors due to sample division.

It may be necessary to use a stamp or a maul to break oversize particles to the maximum feed size of the crushing

device.

If the original nominal top size of the coal is too large, or if the coal is too wet, an intermediate stage may be

In this case
size t0 2,8 11

The samplég
in accordan

The samplg
test sample)

Mechanical
to give 60 g
and 60 g to

An examplg

10.4 Con

10.4.1 Ge
In some cir
It is prefera

If the comn
accordance

Examples d
common S3
general ang

the retained sample from the first stage shall be passed through a second mill to reduce the ng
hm.

shall be divided by means of a suitable sample divider to the mass corresponding to the noming
ce with Table 1.

is reduced and divided, in one or two further stages, to the nominal.top’size and mass requir
and is finally thoroughly mixed.

or manual division may be used, the former being preferred.)Fer mechanical division, a suitab
to 300 g of 212 pm coal is required. For manual division, axiffle may be used, or the sample s
300 g taken by hand in not less than 20 increments fromvarious parts of the flattened heap.

of the scheme is given in Figure 8.

mon samples

neral
umstances, it is more convenient to take a common sample for both moisture and general ana

Dle to extract the moisture.sample by use of a mechanically operated divider in accordance with

with 10.4.3.

f schemes for the preparation of separate test samples for moisture and for general analys
mple are’given in Figure 9. Sometimes a single test sample may be prepared for both mois
lysis.

required.
minal top

[ top size

pd for the

le divider
bread out

ysis.

10.4.2.

non sample is visibly“wet and it is impossible to air-dry the entire sample, use a manual method in

s from a
sture and

As aresult

Df the exiraction the commaon Qnmplp has been divided into two parts_aone for prplnarnfinn of thel

moisture

test sample and one for preparation of the general-analysis test sample. Each part shall fulfil the requirements for
minimum mass specified in Table 1 and further treatment of the parts shall be in accordance with 10.2 and 10.3
respectively.

10.4.2 Extraction of moisture sample by mechanical division

The extraction of the moisture sample may be carried out at any convenient stage of the preparation procedure
consistent with the requirements of 10.2.3. Prior to extraction, the sample shall be treated in accordance with 10.2 in
order to avoid any inadvertent loss of moisture. If air-drying is part of the preparation prior to extraction, the loss of
mass during the drying shall be measured, recorded and included in the calculation of total moisture content as
specified in ISO 589.
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