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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO 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 IS0, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

is document and those intended for its further maintenance are

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights, 1SO shall not be held responsible for identifying any or a!ll sugh patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not

constitute an endorsement.

The procedures used to develop th

0 specific terms and expressions related to conformity

For an explanation on the meaning of IS
0 1SO’s adherence to the WTO principles in the Technical

assessment, as well as information apout
Barriers to Trade (TBT), see the following URL:

The committee responsible for this document is ISO/TC 27, Solid mineral fuels, Subcommittee SC 4,

Sampling.

This second edition cancels and replaces the first edition (ISO 13909-6:2001), which has been

technically revised.
under the general title Hard coal and coke — Mechanical

ISO 13909 consists of the following parts,
sampling:

—  Part 1: General introduction

—  Part 2: Coal — Sampling from moving streams
— Part 3: Coal — Sampling from stationary lots
—  Part 4: Coal — Preparation of test samples

—  Part 5: Coke — Sampling from moving streams
—  Part 6: Coke — Preparation of test samples

—  Part 7: Methods for determining the precision of sampling, sample preparation and testing

—  Part 8: Methods of testing for bias

© IS0 2016 - All rights reserved
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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 samples depend on the test to
be carried out.

Examples of tests which require different masses are Shatter Index
(ISO 556), reactivity tests (

(ISO 616), Micum and Irsid Index
1SO 18894), density (
S0 2325,

IS0 567, 1SO 1013) and size distribution (10 728,

The process of sample

preparation may involve co
drying or all or a comb

nstitution of samples, reduction, division, mixing and
ination of these.

Primary increments may be prepared individually as test samples or combined to constitute samples
either as taken or after ha g been prepared b
prepared individually as test sampl

y reduction and/or division. Samples may either be
€S or combined on a weighted basis to constitute a further sample.

©150 2016 - A rights reserved




INTERNATIONAL STANDARD IS0 13909-6:2016(E)

Hard coal and coke — Mechanical sampling —

Part 6:
Coke — Preparation of test samples

1 Scope
This part of ISO 13909 describes the preparation of samples of coke from the combination of primary
increments to the preparation of samples for specific tests.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are
d references, only the edition cited applies. For undated

indispensable for its application. For date ¢ !
references, the latest edition of the referenced document (including any amendments) applies.

1SO 579, Coke — Determination of total moisture

ISO 687, Solid mineral fuels — Coke — Determination of moisture in the general analysis test sample

Mechanical sampling — Part 1: General introduction

1SO 13909-1, Hard coal and coke —
Mechanical sampling — Part5: Coke — Sampling from moving streams

ISO 13909-5, Hard coal and coke —
ISO 13909-7, Hard coal and coke — Mechanical sampling — Part 7: Methods for determining the precision

of sampling, sample preparation and testing

1SO 13909-8, Hard coal and coke — Mechanical sampling — Part 8: Methods of testing for bias

Guidance to the inspection of mechanical sampling systems

IS0 21398, Hard coal and coke —

3 Terms and definitions

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

4 Precision of sample preparation

1SO 13909-7, the esti
o confidence level, PL,

, . mated absolute value of the precision of the result
From the formulae given 1 for continuous sampling is given by Formula (1):

obtained for the lot at the 95

Vl v
—+
p =2 &)
m
where
1

© IS0 2016 - All rights reserved
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Vi is the primary increment variance;
n isthe number of increments in the sample;

Vpr is the variance of preparation and testing for both off-line and on-line systems;
m  is the number of sub-lots.

The procedures given in this part of ISO 13909 a

re designed to ac
moisture tests. Better levels may be expected for

hieve levels of Vpr of 0,05 or less for
other chemical ¢

haracteristics,
For some preparation schemes, however,

variance being as low as this. Under the
the desired overall precision b
number of sub-lots.

practical restrictions ma
se ci

. ‘ rcumstances, the user should decide whether to achieve
Yy improving the preparati

The errors occurring in the various s

tages of preparati
may be checked by the methods give

on and analysi
ninISO 13909.7, aysis

» €Xpressed in terms of variance,

5 Constitution ofa sample
5.1 General

Examples of the constitution of samples are shown i Figure 1
Primary increments shall be taken in accordance with the

Individual increments are usually combine
by combination of increment
individual parts of a sub-lot.

m
gle sample ituted
-lot or by combj Ple may be constit
consists of a single increment

rcumstances, g, . si ning increments taken from

ared and tested. & size analysis o bias testing, the sample

Samples may also be prepared by the Combination of other samp]
es.

which is prep

5.2 Combination of increments

The mass of the prima

ry increments shall
The primary incremen

be proport;
ts may be combined i P, aportional ¢

s . Nto a sample, g € flow rae 4t the ti mpling.

prepared individually to an appropriate stage by ﬁxed'l‘atiol tdhif,];scihreftly as taken or a;:;r (1)121 \S/?ngpbee%l
on See

5.3 Combination of samples )

When combining samples,
of the coke from which the
for the sub-lot. Prior to co

the mass of the individual

. s
Yy were taken in ordey to ob amples sha)
mbination, diyjs

llbe dir
. n a s ect] r
1on sha| he by ﬁx‘:\éelghted Mean o¥ tll)1 0

Portional to the mass

e)quality characteristic

©]
302016 rights reserved
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Increments |

Sample
Test sample(s) I

a) Example1

I Sub-lot -

mnEnEREREEEEEERNEEA

| Increments lncremlents
|
Sample J Sample
e R —
1
ﬁestsample(ﬂ E E |T%tsamp e(sﬂ )
Lde e — e ——————

)

Test sample(s

b) Example 2

Figure 1 — Examples of the constitution of samples

6 Division

6.1 General
e at least three times the nominal top size, this will result in a very large

The handling and preparation of such large increments would be either

Since the cutter aperture will b
Division prior to further treatment may be necessary to provide a

increment mass in many cases.
manpower or equipment intensive.
manageable sample mass.

Sample 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 are shown In

© 150 2016 - All rights reserved
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Mechanical dividers are designed to extract a part of the coke in a number of cuts of relatively small
mass. When the smallest mass of the divided sample that can be obtained in one pass through the

divider is greater than that required, further passes through the same divider or subsequent passes
through further dividers may be necessary.

Manual division is normally applied when mechanical methods would result in loss of integrity (e.g.
loss of moisture or size degradation). Manual division of coke is also applied when the nominal top
size of the coke is such as to make the use of a mechanical divider impracticable. Manual methods may
themselves result in bias, particularly if the mass of coke to be divided is large.

i 1
L 2
1l 3

4 5
Key Key
1 feed 1 feed
2 reject 2 rotating ¢
3 divided sample 3 adjustagb]éjglit
4 diVided Sample
5 reject

The material from a mixing container is fed by
scrapers to the centre of the dividing disc. From
there, it is discharged over the range of the disc
through special clearing arms. The sample falls
through adjustable slots into chutes; the reject
is carried away through a cleaning conduit, The
whole interior space is cleaned by scrapers,

a) Rotating disc type
b} Rotatip

g Cone type

Figure 2 — (continued)
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Key

1 feed

2 divided sample in rotating receivers

hopper and this flow is interce
ding the flow into equal parts.
trolled for the following operations:

pted by the top edge of a number of

The coal stream flows to the
Either the hopper or the containers may

sector-shaped containers divi
rotate. The machine can be con

a) fordividing;
b) for collecting duplicates;

c) for collecting replicates.
c¢) Container type

Figure 2 — (continued)

© IS0 2016 - All rights reserved
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Key

1 feed
2 reject
3 divided sample

etintercepts the free-falling coal
as the bucket inverts,

d) Chain bucket type

Figure 2 — (continued)

© IS0 2016 ~ All rights reserved
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Key

slotted belt
feed

inclined chute
divided sample
reject

G WN =

i ts spaced at equal pitch with lips that act as cutting edges passing
A ondless bt s ol shrgam pd to the chute and, as each slot passes through the stream, a

_The coal stream is fe ! ! ‘ r
SSlizvtgiZifi';ﬁzt;ream which falls onto the plain part of the belt is carried to rejects.

e) Slotted-belt type

Figure 2 — (continued)

© IS0 2016 - All rights reserved
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Key

Key
1 feed 1 feed
2 reject 2 reject

3 divided sample 3 divided sample

Aflat plate with lipped slots spaced at equal pitch A hollow shaft with a i :
rotates beneath a feed chute. Coal is fed into the  chyte which distribut;giit;ll% ::J;\(;c:rll hopper and
€ or more

feed chute, then, falls onto the rotating plate to stationary cutters withi i
form a ribbon bed which is carried to the plough  Each Cutter is designedltr;i:l?:gglg ?S Sh(;;vn. ,
rom the coa

and discharged to rejects. As a slot passes through stream and the reject ;
the stream, a cut is taken. hollow shaft, Jects are dlscharged through the

f) Rotating plate type g) ROtating chute type

Figure 2 — (continued)

©1so 2016 - Ay rights reserved




Key

1 feed
2 divided sample
3 reject

s take cuts from the
he housing through
llected by the
t the bottom

One or more rotating cutter
coal stream as it is fed into t
a feed chute as shown. Coal not co
rotating cutters is directed to rejecta

of the housing.

h) Rotating cutter type

Figure

6.2 Mechanical methods

6.2.1 General
Mechanical sample division may be carried out
jtis perml

are for moisture or general analysis,

© IS0 2016 - All rights reserved
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Key

1 feed
2 divided sample
3 reject

The cutter-chute traverses the full coal stream and
diverts a portion from the stream. When the coal
stream is not being cut by the chute, it is deflected

by the angle plate to reject.

i) Cutter-chute type

2 — Examples of dividers

ndividual increment ora sample. Where samples
e crushing to a nominal top size of

9

e
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16 mm followed by sample division. Division shall be by fixed-ratio division subije iti
setout in 6.2.2 and 6.2.3. ject to the conditions

When crushing on-line, the risk of moisture loss should be considered, particularly if the coke is hot

The uses to which the sample is to be put, the numbers, masses and size distributi

: ' ’ strib
required shall also be taken into account when deciding on the minimum masslz)tfl gl?e0§:1}1112§25t samples
When a coke is regularly sampled under the same conditions, the precision obtained for all the required

quality parameters shall be checked using the procedures of IS R .
adjusted accordingly. The masses shall not be reduced, however, be(l)o&/?’t%ggnz a‘nd the minimum mass
down in the relevant analysis standards. Inimum requirements laid

6.2.2 Mass of cut

The flow of coke to the divider shall be controlled so that the i
uniform mass can be taken throughout the division of an inZRE'S:xtsg ’%‘;\mber 9f cuts of approximately
of the cutter shall be constant. The method of feeding the divider s} € cutting aperture and speed

segregation caused by the divider. er shall be designed to minimize any

The cutting aperture shall be at least three times the nomj
inal top size of the ¢
oke to be divided.

©ls
02016 - 4 rights reserved
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6.2.3 Interval between cuts

In order to minimize bias, the first cut for each mass to be divided sh

n o : . all be made at random within th
first m_terval. For secondary and tertiary dividers, the cycle time shall not be evenly divisible into Eh:
cycle time of the cutter which precedes it.

ghz interval between taking cuts shall be constant, irrespective of the variations of masses of coke to
e divided so that divided sample masses are proportional to the mass of the f i

. eed. T

fixed for the whole sub-lot. he ratio shall be

6.2.4 Division of individual increments

6.2.4.1 Number of cuts

When dividing an uncrushed increment, the minimum number of cuts from an increment of mean mass
at any stage shall be four. If the divided increments are crushed, a minimum of one cut shall be taken

from each cut from the preceding division.

6.2.5 Minimum mass of divided increment

The minimum mass of the 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 nominal top size. If the increment masses are too low to satisfy this requirement, the divided

increment shall be crushed prior to further division.
For moisture samples, there is a restriction of 70 kg on the maximum mass of sample to be crushed at
one time during off-line preparation.

Table 1 are for guidance on the minimum mass for unknown or heterogeneous
duced for the moisture sample, they may be inadequate for the determination
particularly on very large cokes.

NOTE The masses given in
cokes. While they can usually be re
of, for example, oversize to 1 % division precision,

Table 1 — Minimum mass of sample after division

Nominal top size Minimum mass
mm kg
>125 2000
125 1000
90 500
63 250
45 125
31,5 60
22,4 30
16,0 15
11,2 8
10,0 6
8,0 4
56 2
4 1

11
© IS0 2016 - All rights reserved
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6.2.6 Division of samples

6.2.6.1 Number of cuts
The sample shall be divided by taking a minimum of 60 cuts.
NOTE If, during preparation, the sample is thoroughly mixed and it can be estab

ision can be achieved, the number may be reduced, with a minimum of 20. The requi
rec , the
gchieve if the coke has been sized.

lished that the required
red precision is easier to

6.2.6.2 Minimum mass of divided sample

The mass of the divided sample shall not be less than the minimum mass in Table 1.

6.3 Manual methods

6.3.1 General

For the manual division methods given in 6.3.2 to 6.3.4, the mass of the divided sample shall not be less
than the minimum mass in Tahle 1, subject to there b ! i rall test portions required.
For coke of all sizes, riffling and strip mixing are ; however, the flattened-heap
method can only be utilized for coke of less than 20 mm nominal top size,

6.3.2 Riffle method

A riffle (see Figure 3) is a sample divider that will, in single pass of a sample, divide it into halves, one
of which is retained and the other is normally rejected. Th

4 e device is normally portable and, for sample
division, is usually fed manually, the coke being evenly distributed along its length, Adjacent slots feed
opposite receivers.

The slot width shall be at least three times the nominal top size of the coke, Each half of the riffle shall
have the same number of slots, which shall be at least eight and breferably more, All the surfaces on
which the coke might rest shall have a slope of at

least 60° to the horizontal,
The coke shall be allowed to fal] steadily into the riffle ensurin it i iotri
_ : g that it is evenly distributed over all the
slots. The coke shall be allowed to fa]] freely (i.e. not towards one side of the ri};:f]e) ::nd the rate of feed
shall be controlled such that the slots are never choked. Closeq riffles are preferreq
Care shall be taken to minj

mize loss of dust and moist
against the body of the riff]

ure. To this end,
eand for dry cokes and moistyre samp] ¢, the
When a stage of sample division re

shall be taken alternately from eac

receiver shall fit closely

es, closed-type riffles shall be used.
quires two or m

ore steps ¢
h side of the riff Ps or pas

le ses, the sample retained at each step

© 1S0 2016 - All rights reserved

A



1SO 13909-6:2016(E)

b) Closed type

a) Opentype

Key
1  even number of slots

Figure 3 — Examples of riffles

6.3.3 Flattened-heap method
is as follows and is only suitable for coke of nominal top

The procedure, which is illustrated in Figure 4.

size less than 20 mm.
m a rectangle of uniform thickness of 40 mm to

The sample is mixed thoroughly and spread to for 'm tl
50 mm on a mixing plate, whichisa smooth, non-absorbent and non-contaminating surface. End plates

shall be used to ensure that size segregation is minimized laterally.
which can result from over-
nimum of 4 x 5 equal parts. An increment is taken,
op with a bump plate (see the last paragraph of
ts shall be combined into a divided sample. It is

prevent loss of moisture.

Avoid moisture loss from wet cokes mixing.
A matrix is marked on the spread sample to g'ive ami

at random, from each of the parts by inserting a Sc0
6.3.3) to the bottom of the matrix layer. The lnqrerlrletrl
essential that these operations be performed quickly to
minimum mass required for each nominal top size of coke

.The
mass he number of parts of the flattened heap.

Table 1) divided by t

The increments shall be of uniform
is the mass of the divided sample (see

13

© IS0 2016 - All rights reserved
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i hree time
t bottomed and the width of tl?e entry shall be t
Ftrt?eecsglggptﬁgas]ildzev?:lls shall be higher than the height of the heap and the de
allow thé required mass of increment to be taken.

s the nominal top size of
pth shall be sufficient to

with the aid of a bump plate which is inserted ve

Ezl;g S;etjig?sp irslac'::gigct with the bottom of thg 'sample layer. The scoop

of the spread coke and moved horizon.tally until its open end comes into

late. The scoop and bump plate are lifted t(')getl}en_‘ to ensure that all pa
gf the mixing plate and that none fall off during lifting,

rtically through the flattened

is then inserted to the bottom
contact with the vertical bump
rticles are collected off the top

a) Spread the crushed
with a maximum thic
inal top size.

sample into a rectangle
kness of three times the nom-

b) Arrangeinto 20 e

qual parts (e.g, into five equal
parts lengthwise an

d four equal parts breadthwise).

4

©) Take a scoopful of sam le at random from each
of the 20 parts by insertj : andom from

ng th )
tom of the sample | g the scoop to the bot

ayer (see d) below), Combine the
20 scoopfuls to form the divided sample.

4
N

4

bump plate shown in A, ment by using the
1

Key
1 bump plate

Figure 4 — Flattened-heap Methog

14
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6.3.4 Strip-mixing and splitting method

The procedure, which is illustrated in Figure 5, is as follows.

The coke sample is formed on a mixing plate, which is a smooth, non-absorbent, non-contaminating
surface, into a strip at least 10 times as long as it is wide by distributing the coke along the length of
the strip as evenly as possible, working randomly from end to end and from both sides of the strip. End

plates shall be used to ensure that size segregation only occurs laterally.

Increments shall be taken as a complete section across the strip. The width of each cross-section shall
be not less than three times the nominal top size of the coke.

NOTE1 Special apparatus for the cutting out of increments may be constructed if desired.

Normally, 20 increments are required. Fewer increments may be taken, sppject to a minimum of 10,
where the same quality coke is regularly prepared under the same conditions and it has first been

established that the required precision can be obtained (see ISO 13909-7).

NOTE2 Because of the efficient longitudinal mixing achieved in the formgtion of a strip, the same precision as
that obtainable with the flattened-heap method can be achieved with fewer increments,

Key
1  increment
2 sampling frame

3 end plates (“book ends”)

Figure 5 strip-mixing and splitting method
igure 5 —

15
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7 Preparation of samples for specific tests

7.1 Types of test sample

The methods of preparation depend on the purpose for which the original s
types of sample are usually required: g ample was collected. Three

a) sample for determination of total moisture content;
b) sample for general analysis;
¢) sample for physical tests.
Additional samples may be required for testing for special propertie
o . S.
the determination of other special properties, it will be necessgry to s(‘x zere samples are to be used for

prior to preparation or after an appropriate stage in the preparation side part of the sample, either

A schematic diagram showing the alternative ways of constituti
. A Inga i .
test sample is shown in Figure 6. g and preparing the various types of

©1is0 29
16- a1 rights reserved
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Primary increment

Primary increment
division

[

Physical sample
70 kg

Dry to < 5%

m/m
moisture

Alternative A
70 kg

Alternative B
70 kg

General analysis
test sample only

Moisure and general
analysis test sample

Dried sample
|
[ |
. . Physical test
Size-analysis sample, e.g.
test sample for bulk density
]
Test samples
for mechanical
strength tests

NOTE 1: The mass of the total moisture
sample and the number of test portions
are defined by IS0 579

Divide to

mass
specified

Reduce to particle
size specified

NOTE The mass of the total moistur

Figure 6 — C0

©1S0 2016 - All rights reserved

e sample and the

nstitution and p

Dry, if

necessary;
record mass
loss

Dry, if
necessary;
record mass

General analysis
test sample

number of test portions ar

Dry, if
necessary;
record mass
loss

Moisture test portion
(see IS0 579 and NOTE 1)

Combine dried
total moisture
portions

Cioomn ]

()
Craen
(e ]

General analysis
test sample

e defined by 1SO 579.

reparation of samples

17
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7.2 Preparation of samples for determining total moisture

7.2.1 General

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 type of coke, the level of moisture content of the sample, the ambient conditions, the
reduction and division procedures used and the effectiveness of the sealing of the sample containers. If
excessive standing time causes bias, increase the number of sub-lots to overcome these problems (see
IS0 13909-5).

The time taken for one sample reduction operation shall not exceed 15 min, otherwise the coke will
be exposed for such a time that appreciable loss of moisture may occur. If the sample reduction takes
longer, then the sample should be split into several subsamples. A total moisture test sample at ~16 mm

nominal top size is then prepared from each subsample and a total moisture result for each subsample
is determined.

Care shall also be taken to minimize loss of moisture during division by carrying out th i
. . . . eo
as quickly as possible either using rotary sampler dividers or closed riffles, A chegck on the sg?xrlgﬂﬁrg‘

precision (ISO 13909-7) can be obtained if the subsamples are formed by placing successive increments
in different containers.

All samples for moisture determination shall be kept in sealed containers in a cool place, under cove

before and during preparation as well as during any interval between steps of sample' preparati :
Precautions shall be taken to minimize loss of moisture due to the use of unsuitable containelr)s a dot .
evaporation during handling. ndto

7.2.2 Procedure

The procedure for preparing the test sample for the determination of total moisture is shown

schematically in Figure 6.
In the case of small coke, having a top size of 16 mm or less, only the process of sample djvisi .
in Z.2.5 is required. pledivision described

7.2.3 Wetsamples

When the coke is so wet that there is moisture standing in the sample container, then an ajr-
is required prior to further reduction and preparation. The procedure for air-
and indicated in Figure 6 as “dry if necessary”.

12an air-drying step
drying is stated below

The procedure for air-drying is as follows.

Weigh the whole of the sample in its container on a weighing machine which can be

. h r .
of at least 100 g. Spread the sample in a thin layer on a steel plate in a warm, We“"’é?li(iilrt) E:in accuracy
leave for a minimum of 12 h until there is no visible moisture on either the coke or the lat eMroom qnd
dry and weigh the container. Collect the air-dried sample in the original contaj p'ate. Meanwhile,

. ) . ner i
calculate the percentage loss in mass. Continue the preparation according to 7.2.4 ap, daznzd reweigh and

When air-drying has been used, the percentage loss of moisture in this operation sha

the label with a reference to the method of sampling and preparation used. lbe recorded on
After the moisture of the partially dried sample has been determined as described i
the total moisture, Mt as a percentage, using Formula (2): In 7.2.6, calculate
My =X+M{1- ——X—
100 (2)
where
18
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X is the percentage loss on partial drying;

M is the percentage of moisture determined as described in Z2.6.

7.2.4 Reduction of total moisture test sample

The primary increments or divided primary increments shall be fed through a jaw crusher to reduce
the nominal top size to 16 mm. The time taken to crush 50 kg shall not exceed 5 min. The process shall

be timed occasionally to ensure that this time is not exceeded.

Care should be taken to avoid loss of moisture by undue ventilation or loss of sample as dust.

7.2.5 Division
y dividing the 16 mm sample to a mass of 15 kg using

A total moi hall be prepared b
moisture test sample sha pree Figure 2 a), b), c), g) and h) or manually using closed

mechanical rotary sampler dividers as shown in
riffles.
-16.0 mm, the mass of the total moisture test sample shall be

If th i i d
¢ coke being sampled is 2eZCY fthe coke and Table 1. The procedure then starts at the division

determined from the nominal top size 0
of moisture test portion stage in Ei

A divider may be installed so that the product of the
the divider so that reduction and division may procee
undue ventilation.

crusher is discharged directly into the feed bin of
d concurrently. Precautions shall be taken against

7.2.6 Determination of total moisture

The total moisture sample prepared as d.e scribed In 2. tt(;e
in a closed container. For the determination of total moisture,

of the methods specified in 1SO 579 or 1SO 687.

7.2.5 shall be transferred to the laboratory
a test portion is dried in duplicate by one

7.2.7 Reserve sample
a reserve or check sample, duplicate moisture test samples shall be

division procedure or by taking alternate increments
r manual division.

If a second sample is needed as erv
taken at the same time either by modlf}’l"g,th;e
when carrying out the procedure of mechanical 0

7.3 Preparation of sample for general analysis

7.3.1 General ) )
n of a test sample for general analysis is shown in schematic form as
0

e el and i d using Alternative A. Alternatively,

Eigure 6 i test sample is prepared using Al . tively,
?l?; ts(:afrting ma.t:‘t(')i;lgf;l:;ﬂea?:éyts:to;;%t?ons combined from the total moisture test after drying as
described in Alternative B of Ei

7.3.2 Preparation errors

7.3.2.1 Segregation errors . .
the heterogeneous nature of coke and because of the difficulty in
om

hich there is a wide range of sizes. It is therefore essential to mix the
ic

The segregation error arises fr
ive sample.

uniformly mixing any coke in W
: tat
coke thoroughly in order to obtaina represen

19
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7.3.3 Reduction

The dried analysis test samples (Figure 6, Alternative A) or dried total moisture test portions (Fi
Alternative B) shall be crushed to pass a 212 pm sieve with minimum fines using suitable mills. The
materials in contact with the coke shall be of such hardness that contamination of the sample that
occurs by abrasion is minimized.

NOTE Mills with tungsten carbide rings and bowl are most suitable.

For some methods of reduction to =212 pm, it may be necessary to reduce the coke from -16 mm to an
intermediate size (e.g. -4 mm).

7.3.4 Division

Mechanical or manual division may be used. For mechanical division, a suitable divider to give 60 g of
212 pum coke is required. For manual division, a riffle may be used, or the sample may be spread out and
60 g is taken by hand in not less than 20 increments taken from various parts of the heap using a small-
scale version of the technique described in 6.3.3.

7.3.5 Preparation errors

The process of sample preparation, which involves two distinct operations of reduction and division
may lead to errors due to contamination, segregation and loss of fines. ’

The contamination error arises from the abrasive nature of coke, which tends to wear the surface of
mild steel, cast iron, porcelain and, if a rubbing action is involved, most of the surfaces use
equipment. This error may be as high as 3 % of ash if the dried moisture sample is reduc
by rubbing on a cast-iron surface.

din grinding
ed to 212 ym

Although contamination usually implies the presence in the ash of iron oxide deriv

; . X - ; ed from a fi
grinding surface, it may also involve an increase in the phosphorus content if cast- Srrous

Iron surfaces are used.

The contamination error can never be entirely eliminated, but it can be reduced to ne
if the recommended methods and equipment are used. Methods of size reducti
recommended, such as rubbing against a metal surface, are unsatisfactory and sha

gligible proportions
on other than those
Il not be used,

7.4 Storage

The general analysis sample shall be well mixed and placed in an air-ti

ht contai
plastic or glass jar with a screw-on lid is suitable. & ainer for storage, A

7.5 Physical test sample

The physical test sample may be used for the determination of size,

h - physical ch .
is essential that collection and preparation procedures are such that aracteristics or both, It

breakage is Minimized,
The sample may be divided to a mass not less than that given in Table 1.

7.6 Samples for special properties

Samples required for special tests shall be extracted from an ap
preparation process and prepared to the size and mass specifie
test method.

propriate stage jn the off-

d in the relevant Internatillrle Siopline

onal Standard

Tests which may be required in this context are Shatter IndexI[3], Mjcy ;
tests[Z], densityl[2(s] and size distribution[4(8]. M and Irsiq Index[1], reactivity

Requirements concerning particle size, sample size and other factors jp these |
should be taken into account in the preparation of the test sample if the |n¢e © 'nternational Standards
in the sampling protocol. Mnational Standard is cited

20
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8 Design of equipment for preparation

8.1 Dividers

Division devices shall

a) have sufficient capacity to retain completely or to pass the entire sample without loss or spillage

b) not introduce bias, for example, by selective collection (or rejection) by particle size,

NOTE In order to avoid moisture loss, in some circumstances totally enclosed dividers may be necessary.

c) usea method of feeding which minimizes the segregation of the coke,

d) provide a controlled uniform flow to the equipment at each stage of division, and

e) in the case of on-line mechanical dividers, have cutting frequencies which are not in phase with the

preceding equipment.
It is desirable that the equipment be able to provide a random start within the first sampling interval

NOTE
of coke to be divided in order to minimize bias.

for the first cut on each mass

8.2 Design of cutters for falling-stream dividers

8.2.1 General
A cutter intended for dividing a falling stream of coke shall be designed to meet the following

requirements in addition to those specified in 8.1.
ross-section of the stream.

all describe the same plane or the same cylindrical
face shall preferably be normal to the mean trajectory

a) The cutter shall take a complete ¢

b) The leading and trailing cutting edges sh
surface, as appropriate, and this plane or sur
of the stream.

d) The cutter shall travel through the coke stream at a uniform velocity, i.e. the velocity shall not

he preselected reference velocity at any point.

deviate by more than 5 % from t
ure shall be such that all parts of the stream are exposed to the

d) The design of the cutter apert
aperture for the same length of time.
g cutter sh

pass the w :
ocked or restricte

all be such that, at the expected maximum flow rate
hole of the increment without loss or spillage and

€) The effective capacity of the samplin
d by material already collected.

of the coke stream, it will retain or
without any part of the cutter becoming bl

f) The width of the cutter aperture shall be at least three times the nominal top size of the coke.

When the coke is wet and is likely to bridge, the cutter aperture shall be at least 30 mm. If the

me swing-arm-type samplers, the minimum width

cutter aperture is tapered, as is the case with s0 4
requirement shall apply to the width at the narrow end.

8.2.2 Cutter velocity
The width of the cutter aperture and the cutter velocity are.important parameters to be considered
when designing a s‘;mple l(j:utter. Taken jointly with the v:_elocnty o( the coke stream, these parameters
will determine the effective width of the cutter aperture (i.e. the width of that part of the aperture into

which the stream of coke can flow unimpedec
al work on oresl8] has shown that for sampling heterogeneous

For falling-stream cutters, experiment . . M :
material gtreams of low f,e]tploading, where particle size distribution is very narrow, bias may be
introduced when the cutter speed exceeds 0,6 m/s or the cutter aperture is less than three times the
nominal top size of the material.

21
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The ratio of the effective cutter width to nominal top size of the coke w
capability of the cutter to take unbiased increments since the greater thi
tendency be to selectively reject the larger particles.

ill decisively influence the
§ ratio is, the less will the

On the basis of this evidence, cutters that have a cutter aperture w

idth, b, i
nominal top size of the coke shall not exceed a cutter speed of 0,6 m/s. ¢qual to three times the

For cutters where the aperture is in excess of three times the nomin

) ) > al top si i
speed, vc, can be increased in accordance with the Formula (3), subjec P iz, the maximum cutter

ttoamaximum speed of 1,5 m/s:

v, = 0,3(1 + i)
3d 3)

where

b isthe cutter aperture width, in millimetres;
d is'the nominal top size of the coke, in millimetres,

Irrespective of cutter speed and aperture, the cutter shal] he
increments. shown to be capable of collecting unbiased

8.3 Crushers

8.3.1 General

Crushers shall be capable of producing a product which h :
stage of division. Examples are given in 8.3.2. aS a nominal top sjze appropriate to the next

8.3.2 Examples of crushers

8.3.2.1 Jaw cn.lsherf having replacgable serrated jaws made of m

capable of dealing with t.he largest size of coke to be crushed anganese steq] or chill ;

16 mm at a rate of 50 kg in 5 min. and capable of Ccrushing w lt edkCaSt iron,
€t coke to pass

8.3.2.2 Crushing rolls, consisting of two rolls, 200 m
operated at 2,5 Hz. The gap between the rolls or the
Pressure on them m .
mis steel, each being

be kept in an atmosphere with a relative humidj cont
period, the rolls may wear and shall be reground i;}t’hof less than gg %. te: (::gictli The equipment shall
Nuous use for a long

are in contact. € 8ap in the cenpg €xceeds 1,5
*> Mm when the edges

m in dj
n dlameter, made of chromiy

8.3.2.3 Rotating crushers, several types of rotatin

ball mills, operate by crushing or shattering th § Crushers, g, h ,
! . ! e coke rathe » SUCh as iy .
surfaces in contact with the coke are abrasion resistant, for I than by grinding 8rinders and planetary

used for the final stage of crushing to -212

- examp| & Provided that the metal
against samples prepared by the crushing ro

tun .
(;] tent of the %Srt(fnuccirblde' such mills can be
S 8lven in |gq 1390;23“ be tested for bias

Hm. The ash ¢q
lls using methq

8.4 Preparation systems

8.4.1 General

L(\j/iiltl,yéifg ;r:iicgzl:: i:a?{)sﬁir:sisgr?gdbti gESlg“ed at the Same tj
conditions for its operation can be ensur ?ommodate the mecp. < 25 the coke
it is essential that engineering expedi ec. H°WEVer, even if anica| Samp) -hand“ng plant. In that
: ency is not allgy, the samp)q, \P1eT and the |, .
system biased. ed to caygg anyp °r s addeq ¢, 2 est practicable
conditjoy, whi n existing plant,
ich would make the
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The .design of the system for sample preparation is related to the types of coke to be handled, the
quality characteristics to be determined and the maximum number, mass and frequency of increments

anticipated are discussed in Clause 6.

The procedure adopted shall be such that bias is kept to a minimum during either the taking of the
increments or the subsequent sample preparation. The system may be designed to produce any of the

following samples:
a) acommon sample of uncrushed coke;
b) aphysical sample of uncrushed coke;

€) amoisture sample of uncrushed coke;

d) acrushed sample of -16 mm particle size for moisture or general analysis.

8.4.2 Design criteria

The system shall be designed and engineered in such a way that
a) it is capable of preparing samples that are unbiased and which satisfy the requirements for
precision,

b) it can maintain this capability under all conditions of sampling that are stipulated in the relevant

specifications and without necessitating interruption of preparation for cleaning or maintenance,

e safety of the operation from the initial stages of design and

) due consideration is given to th
e where the equipment is to be installed are

construction and all safety codes applicable at the sit
respected,

d) itis sufficiently robust to withstand adverse operating conditions,

chutes, hoppers, feeders, crushers and other equipment,

€) the system as a whole, including dividers, TS, CI
nd minimizes the need for cleaning to

can operate in a manner that facilitates material flow a
prevent and clear blockages,

f) any contamination of the sample (e.g. by material retained from an earlier sample) is avoided,

g) degradation of the constituent particles is minimized if a sample is taken for particle-size
determination, and
content, chemical or physical properties, or loss of fine coke (e.g. due to air

h) any change in moisture
zed.

flow through the equipment) is minimi

8.4.3 Normal operation
e maintained and operated as per criteria set out

It is essential that any mechanical sampling system b
in ISO 21398.

8.4.4 Abnormal operation
ensure a sufficient degree of operating flexibility such that

nce when part or parts of the system are disabled due to
the remainder of the system (assisted if necessary by

forming satisfactorily.

A mechanical system shall be designed to
even under abnormal conditions, for insta
breakdown or because they have becomé choked,
suitable off-line preparation) is still capable of per

8.4.5 Provision for checking for precision
rements to constitute duplicate or replicate

of processing the inc ' '
licate and replicate sample preparation are

The sampling system shall be capable of fd
samples. Procedures for checking precision by means of dup
described in ISO 13909-7.
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8.4.6 Provision for testing for bias

Testing for bias should be conducted in accordance with ISO 13909- iai
reference samples to be taken. 8. Provision shall be made for

24
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