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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD 1SO 923:2022(E)

Coal — Density separation equipment for coal —
Performance evaluation

1 Scope

This document describes the principles and methods for evaluating the performance of density
separation equipment used for coal cleaning operations. Testing and sampling procedures are specified,
and mlethods of presenting test results are detailed. Performance parameters are reeernmended and
defined, and their determination is formulated, thereby permitting their use in evaliating, comparing
and prjedicting performance levels of coal cleaning operations.

This document is applicable to the following types of coal cleaning equipmentusing relative density
(RD) afs the main characteristic for separation:

a) dgnse-medium separators;
b) jigs;

c) other density-based separators, including spiral separater, hindered settling cleahers, shaking
taple, water-only cyclone, etc.

2 Nprmative references

The fdllowing documents are referred to in the\text in such a way that some or all of|their content
constifutes requirements of this document..For dated references, only the edition citefl applies. For
undat¢d references, the latest edition of thelreferenced document (including any amendmients) applies.

[SO 11J70, Coal and coke — Calculation af analyses to different bases
ISO 1213-1, Coal and coke — Vocabulary — Part 1: Terms relating to coal preparation
ISO 1953, Hard coal — Size analysis by sieving

ISO 5048, Continuous mechanical handling equipment — Belt conveyors with carrying idlers |— Calculation
of operating power and.tensile forces

ISO 7936, Coal —-Determination and presentation of float and sink characteristics — Gengral directions
for apparatus and procedures

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1213-1 apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Performance measures
The following criteria are used:

a) the feed rate, expressed as mass per unit time and/or volume per unit time basis;

©1S0 2022 - All rights reserved 1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=c88928bb72fe9cd11baea49bd9ddb81a

ISO 923:2022(E)

g)
h)

The above criLeria will be influenced by test conditions, which should therefore be fully reported.

Conditions, injcluding feed rate, should be kept uniform, monitored and maintained within'pres

reference density of separation;

sharpness of separation;

correctly placed and misplaced material;

ash error and yield error;

the degree of difficulty of separation;

the bypass fractions;

material

tolerance lim

Where perforimance test results are used for prediction, the impacts of different process condit
those tested ghould be taken into account.

5 Performance criteria

For the stand

a)

f)

g)

h)

the feed 1jate, expressed as mass per unit time and/or volunie per unit time basis;

— Itis gssential to maintain the feed rate as uniform-as possible throughout the performan|
and determine it over the duration of the test by'the most accurate method available.

— Where the feed to the equipment is by belt“conveyor, the feed rate shall be determi
accorfdance with ISO 5048.

the refer
errors cu

the sharpgness of separation expressed in terms of probable error and imperfection;

the distr

graphically with respect torelative density (RD), and the particular value of misplaced matg
each prodluct, determined at the reference density of separation;

the ash ¢rror expressed as the difference between the actual ash in the cleaned coal a

theoretic

the yield

characteristics.

ts during a test.

hrd expression of performance of a cleaning operation,:the following criteria apply:

ence density of separation, preferably expressed as both partition density and
[-point (density);

bution of correctlizplaced and incorrectly placed material in each product, pre

h] ash atthe actual yield value;

error expressed as the difference between the actual yield and the theoretical yield

cribed

ons to

ce test

hed in

equal-

sented

rial in

nd the

at the

actual cléav—eoatashvalue:

the degree of difficulty of separation expressed in terms of near-density material (and by other
relevant characteristics);

the bypass of low-density material to reject at an RD of 1,20 (the ‘low-density tail’);

the bypass of high-density material to clean coal at an RD of 2,70 (the ‘high-density tail’).
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6 Performance determination parameters

The equipment to be tested, the feed composition and the means of handling the feed and products,
vary widely. A single international standard to cover all cases is not applicable. The following general
procedures shall be followed.

a) Samples shall be taken from the feed and from each of the products. The sampling techniques,
number of increments and increment mass shall ensure that all samples taken are representative
and shall conform to existing international standards where available. Sampling of coal is covered
by ISO 18283 and size analysis of coal is covered by ISO 1953.

To enable checking of results and assessment of the effects of degradation, representative samples
shall be taken from all relevant streams to and from the equipment to be tested.

b) Itfs essential to determine the feed rate and the percentage yield to each of the prodicts on an air-
diy or dry basis in accordance with ISO 1170. This shall be achieved in accosdance with one of the
prjocedures given below.

Determine the mass of each product by one or more of the following methods, which are listed in order
of religbility.

a) By direct weighing of the whole of each product collected ovef the duration of the tgst or through
cdntinuous weighing and integration over the duration of the test.

b) By taking regular timed increments over the duration ofthe test.

c) By determining the mass of each product collectedsimultaneously over a selected|period of the
tept.

d) By calculation of mass balance using all available analytical parameters, which tygically include
agh, size distribution and density distribution.

NOTE ] Ifitis feasible to measure both th€ mass of the feed (e.g. by belt weigher, weigh hopper, flowmeter)
and th¢ mass of the products, this provideS a‘check.

NOTE 2  If the mass of one of the products cannot be obtained, it can be derived from a mass bdlance between
the feed and other product(s).

NOTE3  Where the solids aréconveyed by a fluid, it can be more convenient to make volumetric neasurements.

Representative samples-should be taken from streams to determine free moisture or tptal moisture
mass ffraction or mass fraction of solids as appropriate, so that results can be reported oh a dry or air-
dry basis.

7 Analytieal procedures

The methods—and prnr‘adurnc of size ana]ycic and float-sink ana]ycic shall be in accbrdance with
[SO 1953 and ISO 7936, respectively.

The feed sample and each of the product samples should be separated into various particle size fractions
depending on the degree of detail required. Because the performance of coal cleaning equipment is
usually different for different size particles, the size ranges should be as specified in ISO 7936.

ISO 4077V should also be considered as it discusses options to reduce sample mass by limiting analysis
top-size if the float-and-sink analysis standard (see ISO 7936) cannot otherwise be conformed to.

The relative density of the lowest density floats fraction and highest density sinks fraction each need to
be determined.

1) Under preparation. Stage at the time of publication: ISO/DIS 4077:2022.
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8 Expression of performance

Methods for the expression of the results of coal cleaning tests and the performance of the separation
processes are given in Annex A.

For the purpose of meeting the requirements stated in the Scope, no single method suffices by itself.

Annex B describes recommended methods for the calculation and tabulation of test results, and Annex C
gives graphical presentations.

4 © IS0 2022 - All rights reserved
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Annex A
(informative)

Methods of expressing performance

Formula Derived from Remarks
Separation
density
a) Partition |Partition curves
A1 density M-curves Describes one characteristic of the separation' buit do¢s not indicate
) its accuracy.
b) Equal- 4
errors Washability
cut-point  |curves
(density)
. M-curves . . ) . .
Misplaced . Measure of quantity of misplaced material (without reference to its
A.2 ; Washability ; ; :
material quality) at the separation density.
curves
- M-curves
A3 ;Fgctﬁll of;;c:(;d . Measure of quantityof correctly placed material at §he separation
) yP Washability density (without réference to its quality).
materlal curves
M-curves Reflects boththe quantity and quality of misplaced malterial in terms
A4 Ash error Washability of the specific property of coal (percentage of ash) that the separation
curves is designed to control; i.e. measures qualitative efficiency.
Mreurves Reflects both th tity and quality of misplaced material and
. . eflects bo e quantity and quality of misplaced material an
A5 ||Yield error Washability measures quantitative efficiency.
curves
. M-curves
A.6 Orga'mc Washabilit Related to yield error but expressed as a percentage.
efficiency ashaQijty
curyes
A7 Error area Pattition curves|Measure of quantity of misplaced material in terms of flensity.
NOTE ] Meyer (M)-curvesand washability curves describe graphically the character of the raw coal and ofthe products, in
terms ¢f mass and asl’ Partition curves describe only the products in terms of mass and density; they can|be constructed
withoult the necessityto determine ash.
NOTE P M-curvesvhave wider direct applications than washability curves, especially, for example, if} three-product
separagions, The construction of such curves is described in ISO 7936.
NOTE 3 Partition density (dp, ds,); known as the Tromp cut-point, the density corresponding to 50 % recovgry as read from
a partitionZcuryve and dcart nrnhnhlo fmnuon) epm (mpahc nrnhnh]p nrrnr\ which is one half of the differedce between the

densities corresponding to the 75 % and 25 % ordmates as shown in the partltlon curve.

NOTE 4 The écart probable (moyen) and imperfection reflect the influence of changes in the separation process rather than
in the raw coal, in contrast to the formulae derived from M-curves or washability curves, which reflect changes in the raw
coal as well as in the separation process.

NOTE 5 The separation density, although not a measure of efficiency, is an important characteristic of the separation and is
essential to any comprehensive statement of the results of a given test.

NOTE 6 The misplaced material and the total of correctly placed material at the separation density, the ash error, the yield
error, the organic efficiency and the error area can all be used for performance guarantee tests and occasional control tests
to give an indication of the accuracy of a given separation on a given coal, and hence of economic efficiency; but they are of
little value in the prediction of probable results of cleaning a range of coals by one specific process.

NOTE 7 Partition coefficients, écart probable (moyen) and imperfection are valuable for the purpose of prediction but do not
give an adequate indication of the accuracy of a given separating operation on a particular coal.

© IS0 2022 - All rights reserved 5
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Formula Derived from Remarks
Partition - . -
A.8 coefficients Partition curves |Special applications only.
Ecart probable . Gives an indication of the quantitative errors inherent in the separating
A9 Partition curves - . .
(moyen) process at a given separation density.
A10 |Imperfection Partition curves Modlflcgtlon of écart probable (moyen) to include the effect of varying
separation density.
A.11 |Yieldloss Product States results without reference to accuracy of separation.
samples
A.12 E) 3;53('155 .., ., |Partition curve |Sample degradation following sampling can give a false result for bypass.
= Y ll.)lLy call
Bypasp -
A.13 |high-density Partition Curve |Sample degradation following sampling can give a false resultfor Bypass.
tail

NOTE 1 Meyer
terms of mass 4
without the ned

NOTE 2 M-cur
separations. Th

NOTE 3 Partitid
a partition cur
densities correg

NOTE 4 The éca
in the raw coal,
coal aswell as i

NOTE 5 The sep
essential to any

NOTE 6 The mi
to give an indic
little value in th

NOTE 7 Partitig
give an adequat]

error, the organfic efficiency and the error area can all be used for performance guarantee tests and occasional contr

M)-curves and washability curves describe graphically the character of the raw coal and ef the prod
nd ash. Partition curves describe only the products in terms of mass and density; they'can be cons
essity to determine ash.

bes have wider direct applications than washability curves, especially, for ‘example, in three-
e construction of such curves is described in ISO 7936.

n density (dp, ds;); known as the Tromp cut-point, the density correspending to 50 % recovery as res
b and écart probable (moyen); epm (means probable error) which is{one’half of the difference betw
ponding to the 75 % and 25 % ordinates as shown in the partitioxi‘curve.

rt probable (moyen) and imperfection reflect the influence of chianges in the separation process rath|
in contrast to the formulae derived from M-curves or washability curves, which reflect changes in {
1 the separation process.

aration density, although not a measure of efficiency,is-an important characteristic of the separatio
comprehensive statement of the results of a given _test.

placed material and the total of correctly placed.material at the separation density, the ash error, t}

htion of the accuracy of a given separation.en a given coal, and hence of economic efficiency; but the
e prediction of probable results of cleahing a range of coals by one specific process.

n coefficients, écart probable (moyen) and imperfection are valuable for the purpose of prediction bu
e indication of the accuracy of a-given separating operation on a particular coal.
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Annex B
(informative)

Recommendations for standard methods of presenting coal

cleaning test data

B.1
Two s¢
a) fo
b) fo

For co
use w
left blg

Each s

a) BI
re

b) T4
sh

NOTE
sizes u

For th
-50 m
4 mm.
analys

For a
requin
Such t
result
the wh

In this

escription o1 the tables
ts of tables are required (see Clauses B.4 to B.6):
' two-product separation (cleaned coal and reject);
I three-product separation (cleaned coal, middlings and reject).

hvenience, an identical layout has been adopted for both sets oftables but, in thos{
th two-product separations, the columns that relate only tothree-product separat
ink to avoid confusion.

et of tables is presented in two ways.

ank tables, to show the method of printing (seeForm 1 and Form 3 in Clauses
spectively).

bles completed by filling in the figures relating to test results. For example, Form
own in Clauses B.5 and B.6 give the results of a test using a Baum jig washer.

The example described in this anneXWwas carried out prior to the publication of ISO 793
sed therefore are not in accordancewith those specified in this document.

e test described in this example, the dense medium cyclone was supplied with
m and +2,0 mm. The tables‘and figures used refer to the fraction sized between
The fine material below 4 mm was removed from the samples before carrying out
is.

full analysis of the'test, tables similar to those given for the 31,5 mm to 4,0 mm

ed for the other’sizes of the raw coal, in this instance 50 mm to 31,5 mm, and 4

hbles would-enable the performance on the different sizes to be compared. By addin
5 on the four individual sizes, a further set of tables can be constructed giving cumu
ole of thre 50 mm to 2 mm coal fed to the process unit.

test, two products were made: cleaned coal and reject. The reject is the material

b intended for
on have been

B.4

and B.6

)

2 and Form 4

6. The particle

coal sized at
31,5 mm and
loat-and-sink

bize would be
mm to 2 mm.
b together the
ative data for

discharged at

the c

ctone underflow (Spigot)and the cleaned coat 15 discharged at the cycione overtl

. The tables

headed "two- product separation” are built up from float-and-sink analysis at various relative densities
from 1,30 to 2,20 on samples of each of the feed and products. The density intervals used are strongly
dependent on the type of separator and the expected density of separation. For dense medium cyclones,
0,025 density intervals are recommended within 0,1 of the expected reference density of separation,
ds . For other separators, intervals of 0,05 within 0,2 of the expected ds,.

The figures in the tables headed "three-product separation” have been calculated from these same
figures for a spiral separator example.
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B.2 Expression of efficiency in the three-product separation

Three-product separation can be regarded as a combination of two distinct two-product separations
(i.e. a low-density cut and a high-density cut), whether these two stages are in fact carried out in
different separating vessels or in different parts of the same vessel.

The diagrams in Figure B.1 illustrate different combinations of the two stages.

feed (reco
cleaned co
reject, ma
intermedi

Diagrams 1 {
being that th
represents a

as a separate
middlings are

The efficiency

a) Method A
b) Method
reconstit

To calculate
two methods

Diagram No.
1 F — — — R
bc Iy
2 F —> — —_— C
IR L
3 F —— —C

hstituted raw coal), mass units
al, mass units
S units

te product (middlings), mass units
Figure B.1 — Different combinations of the two stages

ind 2 represent typical arrangements“for a two-stage separation, the only diff]
e J]ow-density cut comes first in diagram 1 and second in diagram 2, whereas diag
hormal three-product separatioh as achieved in a jig. The middlings, M, may be co
product, or recirculated, ox_otherwise dealt with, but provided that any recirg
included in the reconstituted feed F, the argument is unaffected.

r of a three-product separation may be calculated in two different ways:
, by regarding it.as two distinct and individual separations, each with its own feed.

B, by regarding’ it as a single comprehensive separation, the feed for which
ted raw coal:

he partition coefficients expressed as a percentage, the appropriate formulae foy
for‘the combinations of plant illustrated in the diagrams, are as follows:

brence
ram 3
lected
ulated

is the

these

For diagram T

a) Method A: low-density cut 100C(M+R)
(C+M+R)
high-density cut 100M
(M+R)
b) Method B: low-density cut 100C
(C+M+R)
high-density cut 100M
(C+M+R)

The numerical factor 100 is used to convert the dimensionless partition coefficient to a percentage, %.

8
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For diagram 2

e there is no
s the reject R

because only
Fantage when

a) Method A: high-density cut 100(C+M)
(C+M+R)
low-density cut 100M
(C+M)
b) Method B: high-density cut 100(C+M)
(C+M+R)
low-density cut 100M
(C+M+R)
For diggram 3
a) Method A: high-density cut 100(C+¥M)
(C+M+R)
low-density cut 100M
(C+M)
b) Method B: high-density cut 100(M +C)
(C+M+R)
low-density cut 100C
(C+M+R)
Althoygh for Method A the formulae are identical for diagrams 2 and 3, in the latter ca
sharp dividing line between the first and second cuts. The first (high-density) cut separat
from the combination of the cleaned coal G-and middlings M, and it is this combination thaf becomes the
feed tg the second stage of the separatioh:
Methold A enables the efficiency of each of the two separations to be studied individually,
the material that is admitted to(the separator is included in the calculation. This is of ad\
considering the performance of each machine or stage in the separation process.
Methold B does not show‘up so emphatically the actual performance of the second mac

but byl referring each Separation back to the reconstituted raw feed, it facilitates comp
efficiency of the whele separation process in terms of the results on the original raw coal.

of opefrations included in this complete process may include steps not shown in diagra
examplle crushing of the middlings and its recirculation to the feed, which is common in jig washing
and mpy alsg-occur in dense-medium separation and in some cases for spiral separator

cyclo

séparations.)

hine or stage,
irisons of the
The sequence
ms 1 to 3, for

br water-only

It is esSential, whenever the eifficiency of a three-product separation 1S expressed (10
descriptions of plant and efficiency statements and guarantees), that it be clearly stated which of these
two bases has been used for the calculation. To facilitate this, it is proposed that Method A be described

as the

equipment performance basis and Method B as the coal performance basis.

r example, in

Tables B.1 to B.10 for the three-product separations are drawn up on the coal performance basis. When
calculations are made on the equipment performance basis, it is recommended that two-product tables
be used (one for each stage). It is possible, however, to deduce the results from the three-product table;
thus, partition coefficients for the second cut would be calculated on the equipment performance basis
as follows:

a) for diagram 1 (see Figure B.1 in Clause B.2), column (12) would be calculated from (7)/(9) instead
of (7)/(10) in Table B.7;
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b) for diagrams 2 and 3 (see Figure B.1 in Clause B.2), column (13) would be calculated from (6)/(8)
instead of (9)/(10) in Table B.7.

B.3 Descriptions of the graphs (see Annex C)

B.3.1 Introduction

To calculate the efficiency, the data required in Clause B.4 (Tables B.1 to B.5) and Clause B.6 (Tables B.11
to B.15) should be represented in graphs. Graphs relating to the test results in Clause B.5 (Tables B.6 to
B.10) are shown in Figures C.1 to C.3. The graphs have been prepared from the data for a two-product
separation example. When calculating performance data for three-product separations, two of the
products may] be calculated as one; for example, cleaned coal + middlings, or middlings + reject;t¢ allow
the calculations to be undertaken.

s been drawn to such a scale that the section of the partition curve Welevant [to the

Figure C.1 h{

calculation is
The construc

Determinatio
measured pa
mathematica

shown. The scale will vary with every separation.
[ion and use of the graphs in Figures C.1 to C.3 are explained in B.322*t0 B.3.5.

h of many of the performance variables requires a line of best: fit to be applied
rtition coefficients. The line of best fit is often most easily«accomplished by appl
model to the data.

B.3.2 Partition curves (two-product) (see Figure C.1)

The partition
densities shoy

The partition
separations a

coefficients in column (8) of Table B.12 are ‘plotted against the mean of the r
vn in column (7) of Table B.12 for each relative‘density (RD) fraction.

curve is shown as partition to low-density product, since this is most relevant

coal of any ngminated RD fraction”.

The relative
relative densi
densities d,
imperfection

B.3.3 Ash¢

The curve in
the cumulatiy

The point rep|

The actud

nsity at which the curves cross 50 % is by definition, the partition density or the ref]

y of separation. Similarly, écart probable (moyen) (epm) is defined in terms of the r
hnd d5 at which the curves)cross 25 % and 75 % partition coefficients, respective
(1) is derived from these.as shown.

rror and organic-efficiency (see Figure C.2)

Figure C.2 shows the cumulative mass fraction of the reconstituted feed plotted 3
e ash mass\fraction, the figures being taken from columns (32) and (34) in Table B.

resents\the actual yield and ash as measured.

1l@sh mass fraction is 26,0 % and the theoretical float-and-sink analysis ash mass f7

{
hd allows the partition curve to be simply described as “a curve showing the yield tI

to the
ying a

blative

r coal
clean

brence
blative
y. The

gainst
L5.

action

for the actual yield mass fraction of 71,49 % as given by the curve is 25,74 %. The ash error is the

differenc

e between these two ash mass fractions.

The actual yield mass fraction is 71,59 % at 26,0 % ash mass fraction. The theoretical float-and-

sink analysis yield mass fraction for 26,0 % ash mass fraction is given by the curve as 72,48 %. The

organic e

fficiency is derived from the ratio of these two yields.

B.3.4 Correctly placed (and misplaced) material (see Figure C.3)

The two lower curves in Figure C.3 show the amounts of misplaced low-density material in the reject
(column 13 in Table B.13) and the misplaced high-density material in in the cleaned coal (column 12 in
Table B.13). The upper curve shows the sum or total of the misplaced material in these two products
combined (column 13 in Table B.13). The total amount (percentage) of correctly placed material is
calculated as 100 % minus the mass fraction percentage of misplaced material.

10 © IS0 2022 - All rights reserved
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B.3.5 Bypass values (see Figure C.2)

The amount of reject which bypasses to clean coal, or vice-versa, is frequently as important, if not
more so, for density separation processes, and especially for fine coal separations where the material
is relatively well liberated meaning that performance parameters such as écart probable (moyen) are of
reduced relevance.

The bypass of reject material to clean coal is measured as the partition curve intersection at a relative
density 1,20.

The bypass of clean coal material to reject is measured as the partition curve intersection at a relative
density 2,70.

B.4 Form 1 — Tables for three-product separation
Table B.1 — Data required for calculation of efficiency of three-preduct sepafation
Reference: Date of test: Name of plant:
Test details Mass Summary results
Size of| coal Size analysed | Total feed |(1) {Single cut: actual produdts (see NOTE)
analyged, mm to plant Cleaned coal and reject
Size off feed to Mass,| Mass |Mass,| Mass (a) |High-density cut:
plant, mm t | frac- )t | frag Cleaned coal + Middlings/Reject
tion, tion,
% % |(2) |Low-density cut:
Cleaned coal/Middlings |+ Reject

Type of cleaning Raw coal Separating | Correctly
unit treated density placed

Products material

Cleaned %

coal
Rated| capacity, Middings M@ 3@
t/h
Seam(f) treated Reject Partition

Equal errors
Actudl testing h|Feed rate, t/h
. epmb
period min
Total toppages h |Basis of masses:|Dry 2 .
- - Imperfection
min Airdry 2
As received 2 Ash error
Net testimgtimme tr Organicefficiency %% %
min

NOTE For a two-product separation, the products are named “cleaned coal” and “reject”, although the actual products can
in fact be cleaned coal and reject or cleaned coal and middlings or middlings and reject.
a  Cross out those that do NOT apply.
b epm: Ecart probable (moyen).

©1S0 2022 - All rights reserved 11
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B.5 Form 3 — Tables for two-product separation

Table B.6 — Data required for calculation of efficiency of two-product separation

Reference: Date of test: Name of plant:
Test details Mass Summary results
Size of coal Mass Total feed to |Single cut: Actual products cleaned coal
analysed, mm plant and reject
analysed
Type of cleaning %
unit kg
Raw coal Reference relative Correctly placed
Seam(s) treatq treated density of separation, materigl
products ds %
Cleaned coal
Reject
Actual testing] h b
period min epm
Total stoppaggs h|Basis of masses: Drya Imperfection
min Airdry 2 Error atea
Asreceived? |Bypass'(low RD)
= Tp
Bypass (high RD)
=Tr
Ash error
Net testing time h Organic efficiency,
min %

a2 Cross out those that do NOT apply.

b epm: Ecart probable (moyen).
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B.6 Form 4 — Example for two-product separation

ISO 923:2022(E)

Table B.11 — Data required for calculation of efficiency of two-product separation

Reference: Date of test: 2020-12-01 Name of plant: Jackaroo
Test details Mass Summary results
Size of coal -31,5+4 mm Size Total feed |Single cut: Actual products (see NOTE)
analysed, mm analysed | toplant |Cleaned coal and reject
Type of cleaning kg %
unit Raw coal 224,2 Reference relative Correctly placed
Seam(:.J treacecd treated dcuoity of separ atiuu, naterial
Products dsg %
DMC
Cleaned 181,5 71,59
coal
Upper Reject 255,3 28,41 1,649 96,2
Actual testing 5 min epm P D,021
period Drya
Impérfection D,033
Total gtoppages Basis of masses: Airdry? R
Net tefting time Asreceived?2 . |Errorarea 30,4
Oh Bypass (low RD)
. D,889
0 min =Tp
?ypass (high RD) ,000
=Tr
Ash error 0,26
2h i ici
. (())rgamc efficiency, 988
5 min %

a  Cr

b ep: Ecart probable (moyen).

ss out those that do NOT apply.

NOTE For a two-product separation, the products are named “cleaned coal” and “reject”, although the actyal products can
in fact pe cleaned coal and reject or cleaned ceal and middlings or middlings and reject.
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Table B.13 — Correctly placed material (100 % minus misplaced material)

Single-density cut

Mass fraction of feed

%

%

Misplaced material mass fraction

© IS0 2022 - All rights reserved

Cleaned coal Reject Relative density Sinks icr(l);:eaned Floats in reject Total

as (4) as (5) T2 (9) lZ (10) (12) + (13)
) (10) (11) (12) (13) (14)
1,65 0,03 1,26 71,59 0,03 71,62
9,16 0,06 13 69,94 0,09 70,03
11,74 0,09 1,35 60,78 018 60,95
17,90 0,11 14 49,04 0,29 oV 49,32
13,38 0,17 145 31,14 046~ 31,59
795 0,09 15 17,76 55 18,29
6,37 0,31 1,55 9,81 D086 10,66
3,01 0,85 1,6 344 0> 171 5,14
0,36 1,70 1,65 043 ~° 3,41 3,84
0,07 0,57 17 0,07 7 3,98 4,05
0,00 0,71 1,725 0,00 4,69 4,69
0,00 0,26 1,75 20,00 4,95 4,94
0,00 0,40 1,775 0,00 5,35 5,34
0,00 0,71 18 - d 000 6,06 6,05
0,00 0,82 185 ~ 0,00 6,88 6,88
0,00 1,02 19 0,00 790 790
0,00 4,09 20 0,00 11,99 11,99
0,00 16,42 22 0,00 28,41 28,41
$\
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