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FOREWORD

ISO (the Internatfonal Organization for Standardization) is a worldwide federation
of national standards institutes (ISO Member Bodies). The work of developing
International Stahdards is carried out through ISO Technical Committees. Every
Member Body inferested in a subject for which a Technical Committee has been set
up has the right {o be represented on that Committee. International organizations,
governmental and non-governmental, in liaison with 1SO, also take part in the work.

Draft Internationpl Standards adopted by the Technical Committees are circulated
to the Member |Bodies for approval before their acceptance as International
Standards by the |SO Council.

Prior to 1972, th results of the work of the Technical Committees were published
as 1ISO Recommendations; these documents are now in the process of being
transformed intd International Standards. As part of this process, Technical
Committee ISO/TC 27 has reviewed ISO Recommendation R 923 and found it
technically suitabjle for transformation. International Standard 1SO 923 therefore
replaces ISO Recgmmendation R 923-1969 to which it is technically identical.

1ISO Recommendation R 923 was approved by the Member Bodies of the following
countries :

Australia Greece Spain

Austria India Switzerland
Belgium Iran Thailand
Bulgaria Japan Turkey

Canada Korea, Rep. of United Kingdom
Czechoslovgkia Netherlands U.S.A.
Denmark New Zealand U.S.S.R.

Egypt, Aralp Rep. of Poland Yugoslavia
France Romania

Germany South)Africa, Rep. of

No Member Body| expressed disapproval of the Recommendation.

The Member Bodies of the*following countries disapproved the transformation of
ISO/R 923 into ap International Standard :

Czachoslavakia

TO SOV

© International Organization for Standardization, 1975 e

Printed in Switzerland’
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INTERNATIONAL STANDARD

1SO 923-1975 (E)

Coal cleaning tests — Expression and presentation of results

0 INTRQDUCTION

A number|of formulae have been used in different countries
for expregsing the results of coal cleaning tests and for
determining the efficiency of the separation processes (see
annex A).|Bearing in mind the different purposes for which
such tests| are carried out, it is considered that no one of
these formulae, taken by itself, is adequate. It is, therefore,
recommerjded that four formulae should be used in
conjunctign for expressing the basic data (see 4.2). In
addition, recommendations are made for standard methods
of presenting these data in tabular and graphical form (see
annexes B|and C).

The generfal adoption of these formulae, tables and graphs
should sirlplify the exchange of information relating to the
efficiency| and performance of coal preparation plant, and
the accumulation of data resulting from their use on a
variety ofl coals treated in different types of machinelin
different |parts of the world should enable them\to be
simplified|at a later date.

1 SCOPH

This Intgrnational Standard outlines” the principles on
which the expression of the efficiency of operation of coal
cleaning |plant should be -based, states the criteria,
coefficienfts and formulae to~be’used and also gives methods
for tabuldtion and graphical presentation of the test data.

2 FIELD OE<ARPLICATION

Expressio
required for

a) the indication of the accuracy (or inaccuracy) of a
given separating operation on a particular coal;

b) the prediction of the probable results of treating
different coals by a given separating operation;

c) the comparison of different separating processes.

3 DEFINTIONS

The terms used in this International Standard are defined in
ISO/R 1213, Vocabulary of terms relating to solid mineral
fuels — Part | : Terms relating to coal preparation.

4 STANDARD EXPRESSION OF EFFIC

4.1 Many different formulae -have be

IENCY

en proposed to

express the results of coal cleaning tests(lnd the efficiency

of the separation processes!) Those col
listed in annex A. Fdr )the purpose
requirements stated in“Clause 2, no one o
by itself, suffices.

4.2 For a standard expression of efficien
formulae should be used in conjunction :

4.2.1 “Separation density expressed as

a) partition density, and/or

b) equal errors cut-point (density).

4.2.2 Total of correctly placed material
density, expressed as a percentage of the rg
and, where required, the misplaced materig
at the separation density, expressed as a
product.

monly used are
of meeting the
f these formulae,

cy, the following

at the separation
constituted feed,
I in each product
bercentage of the

423 Ecart probable (moyen) and imperfection.

4.2.4 Ash error or organic efficiency

5 TABULATION AND GRAPHICAL PRESENTATION

OF TEST RESULTS

The formulae for the expression of effig
by standard methods of calculation fro
data; for convenience, the tables and grap

iency are derived
m the basic test
hs in which these

Annexes B and C describe and exempli
methods for the tabulation and graphica
test results.

6 SIZE OF COAL

hdard pattern.

fy recommended
| presentation of

In expressing efficiency, it is essential to state the nominal
size limits of the coal to which the calculations refer.

7 MULTIPLE-PRODUCT SEPARATION

In multiple-product separation, the cr
expressed at each separation density (s
clause B.2).

iteria should be
ee also annex B,
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ANNEX A

METHODS OF EXPRESSING EFFICIENCY

Formula Derived from Remarks
A1 Separation density Describes one characteristic of the separation, but does not indicate its
a) Partition density Partition curves accuracy
b) Equal efrors cut- M-curves
point (density) Washability curves
A.2 Misplaced material M-curves Measure of quantity of misplaced material (without refergnce to its|quality)
Washability curves at the separation density
A3 Total of correctly M-curves Measure of quantity of correctly placed material (without referenge to its
placed materjal Washability curves quality) at the separation density
A4 Ash error M-curves Reflects both the quantity and quality ,of {misplaced material in termjs of the
Washability curves specific property of coal (percentage.of ash) which the separation is designed
to control; measures qualitative efficiency
A5 Yield error M-curves Reflects both the quantity ,and\quality of misplaced material and measures
Washability curves quantitative efficiency
A.6 Organic efficjency M-curves Related to yield error but expressed as a percentage
Washability curves
A7 Error area Partition curves Measure of quantity of misplaced material in terms of density
A8 Partition coefficients Partition curves Special\applications only
A9 écartprobab e (moyen) Partition curves Gives an indication of the quantitative errors inherent in the separating
process at a given separation density
A.10 | Imperfection Partition curves Modification of écart probable (moyen) to include effect of |varying
separation density
A.11 | Yield loss Product samples States results without reference to accuracy of separation
NOTES
1 M-curves and washability curves describe graphically the character of the raw coal and of the products, in terms of mass and ash content.
Partition curves descilibe only”the products and in terms of mass and density; they can be constructed without the necessity to detefmine ash
content.
2 M-curves have wide—ditect-applications-than-washability curves,especiathforgxample,inthree-product separations— |

3 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 formula derived from M-curves or washability curves, which reflect changes in the raw coal as well as in the separation process.

4 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.

5 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 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 specif

ic process.

6 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.
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ANNEX B

RECOMMENDATIONS FOR STANDARD METHODS OF PRESENTING COAL
CLEANING TEST DATA

B.1 DESCRIPTION OF THE TABLES

B.1.6 The figures in the tables headed *

"

separation’’ have been calculated from these
y

‘two-product

B.1.1 Two se

a) for thre
and reject);

b) for twd

For convenien
both sets of

two-product s
three-product
avoid confusio]

B.1.2 Each sqg

a) blank t
Form 1 and

b) tables ¢
the figures
washer (see

B.1.3 For th
was supplied
The figures
12,7 mm (1/2
0,5 mm was rg
float and sin
difficulties in
clean material

lised

s of tables are required (see clause B.4) :

le-product separation (cleaned coal, middlings

-product separation (cleaned coal and reject).

ce, an identical layout has been adopted for
fables, but in those intended for use with
parations, the columns which relate only to
separation have been struck through so as to
n.

t of tables is presented in two ways :

ables, to show the method of printing (see
Form 3 in clause B.4);

ompleted, by way of example, by filling in
relating to the results of a test on a Baum jig
Form 2 and Form 4 in clause B.4).

b test described in this example, the‘washer
vith coal sized from 152 mm to 06 in to 0).
refer to the fraction sized between
in) and 0,5 mm. The fing” material below
moved from the samples-before carrying out

tests, because this (fine’ material presents
testing. Moreover, thejig is not expected to
smaller than 0,5 mm:

B.1.4 For a full analysis-of the test, tables similar toc those

given for the

12,7 mm1/2 in) — 0,5 mm size would be

required for the othersizes of the raw coal, in this instance

152 — 51 mm

(6~ 2in), 51 — 25,4 mm (2 — 1in), and

25,4 — 12,7 nf

m-1 — 1/2 in). Such tables would enable the

on the assumption that the products from b

same figures
bth elevators

(i.e. the middlings and the reject) were~combined so that

there were two products only : cleanéd “coal
reject.

B.2 EXPRESSION OF EFFICIENCY IN T
PRODUCT SEPARATION

B.2.1 Three-produet separation may be rg

and a single

HE THREE-

garded as a

combination of-two distinct two-product sepa’[ations (i.e. a

low-density cut‘and a high-density cut), whet
stages arec¢in‘fact carried out in different sepa
or in different parts of the same vessel.

The, following diagrams illustrate different con

theitwo stages :

er these two
rating vessels

hbinations of

Diagram

No.

1) F—> — —> R
yC M

2) F—> — — C
17 il

3 F—> — C

V" "

where

F is the feed (reconstituted raw coal);

performance on the different sizes to be compared. By
adding together the results on the four individual sizes, a
further set of tables could be constructed representing the
whole of the 152 mm (6 in) — 0,5 mm coal.

B.1.5 In this test, three products were made : cleaned
coal, middlings and reject. The reject is the material
removed by the primary reject elevator and the middlings is
the reject from the secondary reject elevator. The tables
headed ‘‘three-product separation’’ are built up from float
and sink tests at various relative densities from 1,30 to 2,00
on samples of each of these three products. Although
intervals of 0,1 relative density have been used for the
example, different ranges and intervals may be required in
other cases.

C is the cleaned coal;
R is the reject;

M is the intermediate product (middlings).

Diagrams 1 and 2 represent typical arrangements for a
two-stage dense medium separation, the only difference
being that the low-density cut comes first in diagram 1 and
second in diagram 2, while diagram 3 represents a normal
three-product jig (or a three-product dense medium
separation). The middlings M may be collected as a separate
product, or recirculated, or otherwise dealt with, but
provided that any recirculated middlings are included in the
reconstituted feed F, the argument is unaffected.
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B.2.2 The efficiency of a three-product separation may be
calculated in two different ways :

a) Method A, by regarding it as two distinct and
individual separations, each with its own feed;

b) Method B, by regarding it as a single comprehensive
separation, the feed for which is the reconstituted raw
coal.

B.2.2.1 In order to calculate the partition coefficients, the

combination of the cleaned coal C and middlings M, and it
is this combination which becomes the feed to the second
stage of the separation.

B.2.2.3 Method A enables the efficiency of each of the
two separations to be studied individually, for only the
material actually admitted to the separation is included in
the calculation. This is of advantage when considering the
performance of each machine or stage in the separation
process.

B.2.2.4 Method B does not show up so empHatjcally the
actual performance of the second machine or stage, but by
referring each separation back to the reconstituted|raw feed
it facilitates comparisons of the efficiency of the whole
separation process in terms of thecresults on the original
raw coal. (The sequence of operations includefl in this
complete process may include” steps not shown in
diagrams 1 to 3, for example crushing of the middlings and
its recirculation to the feed, which is commg¢n in jig
washing and may alsp-@ccur in dense medium separation.)

B.2.3 It is essential, whenever the efficien¢dy of a
three-producté separation is expressed (for example in
descriptions;>,0of plant and efficiency statemgnts and
guarantees), that it should be clearly stated which of these
two bases has been used for the calculation. To|facilitate
this,(dt is proposed that Method A should be described as
the'equipment performance basis, and Method B a$ the coai
performance basis.

B.2.4 The attached tables for the thre¢-product
separations are drawn up on the coal performarce basis.
When calculations are made on the equipment performance
basis, it is recommended that two-product tables ghould be
used (one for each stage). It is possible, however, fo 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 :

— For diagram 1 (see B.2.1), column (12) yould be
calculated from (7)/(9) instead of (7)/(10).

— For diagrams 2 and 3 (see B.2.1), column (1]3) would
be calculated from (6)/(8) instead of (9)/(10).

appropriate formptae—for—these—two IIICthUdQ, for—the
combinations of plant illustrated in the diagrams, are as
follows :
B.2.2.1.1 For didgram 1
100 (M + R)
a) Method A ow-density cut (——
C+M+R
. . 100 R
high-density cut
M+ R
b) Method B densit t 100 (M + R)
w-density cu —_—
) Metho © " C+M+R
. . 100Mm
high-density cut T E——
C+M+R
B.2.2.1.2 For diagram 2
Method A igh-densi t 100 A
- n u D ——————
a) Metho high-density ¢ CYW+R
1004
ow-density cut
Ctm
b) Method B igh-densi t —-M
etho high-density cu CIM TR
densi ¢ 100 M
ow-density cu C——+ VA
B.2.2.1.3 For diagram 3
100 R
a) Method A high-density cut —
C+M+R
. 100 v
low-density cut
c+wm
. . 100 R
b) Method B high-density cut _
C+M+R
. 100 (M + R)
low-density cut R E—
C+M+R

B.2.2.2 While for Method A the formulae are identical for
diagrams 2 and 3, in the latter case there is no sharp
dividing line between the first and second cuts. The first
(high-density) cut separates the reject R from the

B.3 DESCRIPTION OF THE GRAPHS (see annex C)

B.3.1 In order to calculate the efficiency by the four
formulae proposed (see 4.2), the data in these tables must
be represented in graphs. Graphs relating to the test results
are shown in figures 1 to 4. The graphs have been prepared
from the data for three-product separation; but the curves
for the low-density cut apply to the two-product example.

B.3.2 Figure 1 has been drawn to a scale such that 0,2 unit
on the relative density axis equals 10 % on the partition
coefficient axis. It is proposed to standardize this relation
for drawing partition curves, when using (as in figure 1)
linear co-ordinates, but similar standard scales for the other
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curves are not at present considered to be practicable.
The curves can also be drawn using other than linear
co-ordinates.

B.3.3 The following sub-clauses explain the construction
and use of the graphs in figures 1 to 4 :

B.3.3.1 Partition curves (three-product) (see figure 1)

1ISO 923-1975 (E)

the curve as 94,60 %. The organic efficiency is derived

from the ratio of these two yields.

B.3.3.2.4 Similar considerations apply to

B.3.3.3 Correctly placed (and misplaced
density cut (see figure 3)

B.3.3.3.1 The two lower curves show

misplaced material in the reject (coli

B.3.3.1.1J)The partition coefficients in columns (12) and
(13) are plotted against the mean of the relative densities
shown in the table for each fraction.

B.3.3.1.2| The curve on the right represents the
high-dens{ty cut because it refers to the removal of the final
reject.

B.3.3.1.3| The table columns from which the coefficients
are extradted are shown on each curve.

B.3.3.1.4| The relative density at which the curves cross
50 % is by definition the partition density. Similarly écart
probable {moyen) (Epm) is defined in terms of the relative
densities /o5 and dy5 at which the curves cross 25 % and
75 % resmectively. The imperfection (l) is derived from
these as slhown.

B.3.3.2 Ash error and organic efficiency (see figure.2)
B.3.3.2.1| The curve shows the cumulative mass on the
reconstityted feed plotted against the cumulative ash per
cent, the figures being from columns (43)3and (45).

B.3.3.2.2| The point X represents-thé~actual yield and ash
for the h{gh-density cut (total eleaned coal and middlings),
and the point Y represents these for the low-density cut
(total cleaned coal).

B.3.3.2.3| Regarding.point X :

— thg actual_ash is 5,61 % and the theoretical float and
sink agh for the actual yield of 93,4 % as given by the
curve [s‘6;05 %. The ash error is the difference between

cleaned coal plus middlings product{~(g
fraction which in this example goes\ fo
treatment. The upper curve shows, the sy
misplaced material in thesé<two pr
(column 19). The total ameunt (percen

point Y.

) material — high-

the amounts of
mn 18) and the
olumn 17) — the
rward for further
m or total of the
bducts combined
age) of correctly

placed material (100 minus misplaced material) is read from

the scale on the right-liand’side of the grag

B.3.3.3.2 The’,equal errors cut-point
relative density ‘at which the two lower ¢
this example "this density is 1,770. The
is 1,835

B3.3.3.3 The relative densities of 1
correspond respectively to 96,6 and 96,7
of correctly placed material.

h.

(density) is the
urves intersect; in
partition density

770 and 1,835
o for the amounts

B.3.3.4 Correctly placed (and misplaged) material —

low-density cut (see figure 4)

The same considerations apply as for the
the amounts of misplaced materials in e:
plotted from columns (23) and (24) ar
column (25). The equal errors cut-point
densities are 1,400 and 1,505 and the am
placed material 89,9 and 91,0 % respectivg

high-density cut,
ch product being
d the total from
and the partition
bunts of correctly
ly.

B.3.4 The curves in figures 1 to 4 have
coal performance basis, all yields bein|
percentage of the reconstituted raw coal.

een drawn on the
expressed as a
n the equipment

performance basis, the washing operatior] being regarded as
two distinct two-product separations, thle construction of
the curves follows exactly the same methpd as for any two-

these two ash percentages.

— the actual vyield is 93,40% at 5,61 % ash. The
theoretical float and sink yield for 5,61 % ash is given by

idulties. The curves
which apply to the high-density cut (figure 1 : lower curve;
figure 2 : point X; figure 3 : upper curve) are identical for
both bases.
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B.4 TABLES
FORM 1 — Tables for three-product separation
. three A
Data required for calculation of efficiency product separation
Reference: Date of test : Name of plant:
Test dg¢tails Tonnages Summary_6fresults
Size of coal e cut : Attydl productst—"
analysed Size Total feed (see fo0
mm/in analysed to plant Cleane
lect ~—_
. o o
tS1zelof tfeed Tons fo Tons A (1) Figh-density cut :
opan Cleaned coal + Middlings/Reject
mm/in Raw coal . ]
treated (2) Low-density cut :
reate Cleaned coal/Middlings + Reject
Type of
cleaning unit
. Corrgctly
. t
Rated capacity] Products Sedp;anr:itmg placed
ton/h Cleaned coal Y | matetial %
Middlings o)
Seam(s) & M @) f@
treated Reject Partition
Equal errors
Aecrtil::jl testing h min | Feed rate tonth Epm
P Basis of masses : Dry* Imperfection
Air dry* P
1 %
Total . . As received Ash error
min
stoppages
Net testin Organic
time & h min | * Cross out those which do NOT apply efficiency L%

NOTE — For a two-product separation, the products are named c/eaned coal and reject although the actual products may in fact be
cleaned coal and reject or cleaned coal and middlings or middlings and reject.
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FORM 1 — Tables for three-product separation (continued)

TABLE 1 — Distribution by mass of products and reconstituted feed

Analysis by mass Percentage of feed Cleaned |Middlings + Partition
Relative _coa.l * reject - Recon- | Relative Soefficient
density middlings : stituted| density
.~ |Cleaned|, .., ... . Cleaned| . . .. . high low . High- | Low-
1
fractions coal Middlings |Reject coal Middlings |Reject density density feed |(nomina )density density
A A A cut cut °L cut cut
X X X 5)+(6) 1/(10)|(9)/(10)
2) 3) 4) 5)+Ho6) | (6O)HT) | +H7) 100 | X 100
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) D11 1](12) | (13)
Totals || 100,00{ 100,00 {100,00 100,00 - - -
TABLE 2 —€orrectly placed material (100 % minus misplaced material)
High-density.cut Low-density cut
% of feed Misplaced material %, of feed , Misplaced fnaterial
Sinks in
d s L di
Cleane . Relative | cleaned | Floatsin CleanedMlddllngs Relative Sinks in }floajr n
coal + | {Reject . . Total + . cleaned | middlings +| Total
s density | coal + reject coal . density .
middlings o reject : coal reject
middlings
as (8) ] |ag(D) T2(14) | 1 Z(135) [(ID+(18) as(5)| as(9) T2(20)] ¥ Z(21) |(23)+(24)
(14) [ 1S ] d6) an (18) (19 | o | 21 | (22) (23) (24 (25)
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FORM 1 — Tables for three-product separation (conc/uded)

TABLE 3 — Ash content of products and reconstituted feed

Relative Cleaned coal Middlings Reject Reconstituted feed
density | Mass %| Ash | Quantity | Mass °%| Ash | Quantity | Mass % Ash | Quantity | Mass | Quantity
Jfractions | of feed % of ash | of feed ‘L of ash | of feed °L ofash | of feed | of ash
as(1)| as(5) WAnalysis|(27)X(28)| as(6) nalysis|(30)X(31)| as(7) |analysis [(33)x(34)| PP FED|(29+(32)
: +(33) +(35)
(26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37)
Total 100,00
Total cleaned coal (27)+ middlings(30)
Total middlipgs (30) + reject (33)

TABLE 4 — Reconstituted feed

Relative Reconstituted feed Cumulative floats Cumulative sinks

o Relative
density | Mhss |Quantity . Mass °, | Quantity Ash Mass °, | Quantity Ash

H 9 Ash denSIty o o

fractions| of ash of feed of ash I of feed of ash /0

as (1) |as (B6) |as (37).40)/(39) VZ(39) | V Z(40) |(44)/(43)| 1 Z(39) | t Z(40) | (47)/(46)

(38) | (39) | (40) (41) (42) (43) (44) (45) (46) (47) (4%)
Total 100,00
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FORM 2 — Example for three-product separation

- three
Data required for calculation of efficiency

product separation

Reference : XTD/41/B Date of test : 1975-07-16 Name of plant : Britannia Washery
Test details Tonnages Summary of results
. ingle cut : Actual ;W
Size of coal 12,7 mm (L in) Size Total feed (see fO
analysed 2
. to 0,5 mm analysed to plant Cleaned
mm/i ¥ \
Size of feed Tons 9 S
to plaft 152 mmto 0 o Tons o (1) High*density cut :
. (6 into 0) Cleaned coal + Mid ilings/Reject
mm/i Raw coal .
treated 75 100,0 | 232,0 | 100,0 |(2) Low-density cut :
Cleaned coal/Middlings + Reject
Type pf ..
. .. |Baum jig
cleanihg unit
Products Separatihg ngzz:{ly
Rate;li capacity o Cleanedcoal] 62,0 | 83,6 | 1443 | 75,1 density | oterial %
ton/
Middlings 8,1 10,8 31,6 13,6 RO IEOIEY)
Seam(s) Tip Top Reject 49 | 6,6 | 26,1 | 11,3 |partition  |1,835/1,40596,7| 91,0
treatefl
Equal errors |1,770(1,400| 96,6| 89,9
g‘::;?l testing 3h25min |Feed rate ton/h 67,9 Epm 0,18510,115
Basis of griassés : D.ry* Imperfection (0,22 (0,23
Adr-dryE
Asreceivedt
Total oh 0min Ash error 0,56 | 1,35
stoppages
Organic —lgg 79197k
. efficiency
Net tgsting . * .
time 3 h25 min Cross out those which do NOT apply
NOTE [-(For a two-product separation, the products are named cleaned coal and reject although the actual produc]s may in fact be
cleaned-eeatand—rejectorreleaned—coatand-middtingsormiddtngsendreject:
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FORM 2 — Example for three-product separation (continued)

TABLE 1 — Distribution by mass of products and reconstituted feed

. Cleaned |Middlings + Partition
Analysis by mass Percentage of feed L .
. coal + reject : . coefficient
Relative - Recon-| Relative
densit iddlings - stituted | density
COSIY - Cleaned Cleaned high- low- High- | Low-
acti iddli ject | iddlings| Reject & i &
fractions |~ .y Middlings|Rejec coal Middlings) Rejec density | density feed {nominal density | density
A A L cut cut A cut cut
0,826X | 0,103X D,066X (5)+(6) 7)/(10)[(9)/(10)
(2) (3) 4) | G)H©) | (OFHT) | D) X 100 | X 100
M () (3) 4) &) (6) (7) (8) 9) (10) | (D) | (12) | (13)
|Under 1,30 83,34| | 26,84 3,92 | 68,83 2,89 0,26 71,72 3,15 71,98 ? 0,36 4,39
1,30-1,40] 10,50 | 16,08 | 2,21 | 867 | 1,74 | 0,15 10,41 1,89 |1056 | 1,35 | 142 |[17,80
1,40-1,50| 3,35|| 14,43 | 1,79 | 2,77 | 1,56 | 0,12 4,33 1,68 4,45 | 1,45} 2,70 ||37,75
1,50-1,60| 1,79| 18,86 | 427 | 1,48 | 2,04 | 0,28 3,52 2,32 3,80 | 1,55) 1 7,37 || 61,05
1,60-1,70| 0,30 844 | 826 | 025| 091 | 055 1,16 1,46 1,71 | 1,65 |32,16 ||8538
1,70-1,80| o,16/| 563 | 621 | 0,13 | 061 | 041 0,74 1,02 1,150571,75 | 35,65 || 88,70
1,80—-1,90| 0,07 3,58 7,47 0,06 0,39 0,49 0,45 0,88 0,94 1,85 52,13 ||93,62
1,90-2,00| 0,07| 205 | 809 | 006 | 022 | 053 0,28 0,75 081 | 1,95 |6543 |(92,59
Over 2,00 0,42 4,09 |57,78 0,35 0,44 3,81 0,79 4,25 4,60 ? 82,83 ||192,39
Totals | 100,0p| 100,00 100,00 | 82,60 | 10,80 | 6,60 93,40 17,40 |100,00 - - -
TABLE 2 — Correctly placed material (100 % minus misplaced material)
High-density cut Low-density cut
% of feed Misplaced material %, of feed Misplaced material
Sinks in - .
) . 1 . i i
Cleaned 4 Relative | eaned | Floats in Cleaned Middlings|Relative | Sinks in l.sloa.ts in
coal + |Reject | density . Total *  ldensity | cleaned |middlings +| [lotal
middlings coal + reject coal reject coal reject
middlings L )
as(8) |as(7) T2(14) G2 (15) [(17)+H(18) fas(5) | as(9) +Z(20) | ¥ Z(21) |2H+(24)
(14) (15) (16) a7 (18) (19) (20) (21) (22) (23) (24) (25)
9340 0,00 93,40 82,60 0,00 B2 60
71,72 | 0,26 H 68,83 | 3,15
1,301 21,68 0,26 21,94 1,30 | 13,77 3,15 6,92
10,41 0,15 8,67 1,89
0 11,27 0,41 11,68 1,40 5,10 5,04 0,14
4,33 | 0,12 2,77 1,68
1,50 6,94 0,53 7,47 1,50 2,33 6,72 9,05
3,52 | 0,28 148 | 2,32
1,60 3,42 0.81 4,23 1,60 0,85 9,04 9,89
1,16 | 0,55 0,25 | 1,46
1,70 2,26 1,36 3,62 1,70 0,60 10,50 11,10
0,74 0,41 0,13 1,02
1,80 1,52 1,77 3,29 1,80 0,47 11,52 11,99
045 | 0,49 0,06 | 0,88
1,90 1,07 2,26 3,33 1,90 0,41 12,40 12,81
0,28 | 0,53 0,06 | 0,75
2,00 0,79 2,79 3,58 2,00 0,35 13,15 13,50
0,79 3,81 0,35 4,25
0,00 6,60 6,60 0,00 17,40 17,40
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1SO 923-1975 (E)

FORM 2 — Example for three-product separation (conc/uded)

TABLE 3 — Ash content of products and reconstituted feed

Relative Cleaned coal Middlings Reject Reconstituted feed
dens.ity Mass %, Ash | Quantity | Mass ° Ash | Quantity | Mass % Ash | Quantity | Mass °,|Quantity
fractions | of feed | of ash | of feed | %, ofash | of feed | %, ofash | of feed | ofash
27+ +
as (1) as (5) |Analysis|(27)X(28) | as(6) |Analysis| (30)X(31)| as(7) |Analysis|(33)X(34) (2)+30)(29) v (32)
+(33) | +(39)
(26) 27) (28) (29) (30) (31) (32) (33) (34) 35) (36) (37)
Under 1,30| 68,83 | 1,4 96,36 | 2,89 | 1,6 4,64 | 026 1,4 0,36 |, 71,98 | 101,34
1,30-1|40| 8,67 | 7,6 65,89 | 1,74 | 7,7 1340 | 0,15 8,9 1,330}V 14,56 | 80,62
1,40—1|50] 2,77 | 15,9 44,04 | 1,56 | 184 28,70 | 0,12 | 18,0 2,16 4,45 | 74,90
1,50—1,60| 1,48 28,6 42,33 2,04 | 304 62,02 0,28 28,3 7,92 3.80 112,27
b b b ) J )
1,60—1,70| 0,25 36,6 9,15 0,91 | 37,0 33,67 0,55 37,8 20,79 1,71 63,61
1,70-1,80| 0,13 41,6 5,41 0,61 | 42,6 25,99 0,41 45,8 18,78 1,15 50,18
1,80—1{90| 0,06 46,4 2,78 0,39 | 49,0 19,11 0,49 54,4 26,66 4,94 48,55
1,90—-2,00| 0,06 57,8 3,47 0,22 | 57,5 12,65 0,53 59,9 31,75 q,81 47,87
Over 200 | 0,35 | 69,2 24,22 | 0,44 | 68,8 30,27 | 3,81 72,3 | 27546 | 4,60 | 329,95
Total 82,60 3,56 | 293,65 10,80 | 21,34 23043 6,60 58,4 385,21 104,00 | 909,29
Total cleaned coal (27) + middlings (30)| 93,40 5,61 524,03
Total njiddlings (30) + reject (33) 17,40 354 615,64
TABLE 4 — Reconstituted feed
Relatile Reconstituted feed Cumulative floats Cumulatiye sinks
. Relative
den§1ty Mass |Quantity Alh density Mass %, | Quantity Ash Mass °, | Quanfity Ash
fractiops A of ash of feed of ash A of feed of ash A
as (1) |as(36) | as (37)N{40)/(39) 12(39) | 4 2(40) [(44)/(43) | 1 2(39) | 13 (40) |(47)/(46)
(38 (39) (30) (41) (42) (43) (44) (45) (46) (47 (48)
_— - 7| 100,00 | 909,29 9,09
Under 1,30| 71,98)'101,34 1,41 - ' ! !
1,30 | 71,98 | 101,34 1,41 28,02 | 807,85 | 28,83
1,30—1}40 ¢ 10,56 | 80,62 7,63
[ 20—1l%0 445 72.90 16.83 1,40 82,54 181,96 2,20 17,46 727,83 41,66
1’50 1 60 3,80 ”2’27 29’54 T,50 80,99 256,30 2,95 13,07 652,43 50,15
1’60 1’70 1’71 63’61 37’20 1,60 | 90,79 | 369,13 4,07 921 | 540,16 | 58,65
1’70 1’80 1'15 50’18 43’63 1,70 | 92,50 | 432,74 4,68 7,50 | 476,55 63,54
1’80 1’90 0’94 48’55 51’65 1,80 | 93,65 | 482,92 5,16 6,35 | 42637 | 67,14
1’90 2’00 0’81 47’87 59’10 1,90 | 94,59 531,47 5,62 541 | 377,82 69,84
O’ 2’00 4’60 329’95 71’73 2,00 | 9540 579,34 6,07 4,60 | 329,95 71,73
ver g) y y y —
Total  |100,00 | 909,29 9,09
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1SO 923-1975 (E)

FORM 3 — Tables for two-product separation

Data required for calculation of efficiency product separation

two
Reference : Date of test : Name of plant:
Test dptails Tonnages Summary of results
Size of coal Size Total feed (1) Single cut : Actual products
analysed (see footnote)
mm/in analysed to plant Cleaned coal
Reject
. o, o,
Size of feed Tons b Tons 1o ) defiGity cut -
to plant . .
. Cleane +y;ddl{s/R*]ect
mm/in Raw coal .
treated (2) Kow dens utS
Olg coal/Middling pject

Type of
yp \

cleaning unit

Products Separating C(;Teccet;y
Rated capacity . gced |
ton/h capaci Cleaned coal density |matcfial A
Middlings —— (1) \(2) (1) 27'
Seam(s) .
treated Reject Partition \ [ x
Equal errors \ l \L
Actual testing . Feed rate ton/h
iod h  min i Epm \ l
perio Basis of masses :<Dry*
Air dry* Imperfection X
As received*
Total .
h  min Ash error
stoppages
; Organic
Net test .
tiri]e esting h  min\/[*Cross out those which do NOT apply efficiency A A

NOTE — For a two-product separation, the products are named c/eaned coal and reject although the actual products may in fact bg¢ cleaned

coal and reject or middlings or middlings and reject.
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FORM 3 — Tables for two-product separation (continued)

TABLE 1 — Distribution by mass of products and reconstituted feed

ISO 923-1975 (E)

Analysis by mass Percentage of feed leaned [Middling Partition
JRelative . al + ey Recon- | Relative coefficient
densit middliqgs : stituted| density
ti ps[Cleaned dlings [Reject CleanedM dlings |Reject high- ow- feed |(nominal) - \Fow
fractions coal eS| Reee coal ! ] density density dep\ty | dansify
h V i v cut \ cut s cut
X X (5)+D 7)/(10)[(9)(10)
(2) 3) (4) Syre6) | (6)RQ) +(7) X 100 10
() (2) (3) (4) (5) (6) (7) (8) %) (16, a1 || (12) |f (13)
\ / \ / \ / \
\_ ] \_ \ / \_ ]
\ ] \ ] \ / \
\ / \ _/ \ / \ /
\ / \ / \ I/ \ /
\/ \/ / \/
A A ) )
/\ /j\\ /1 \ A\
Totals || 100,00// 100,00 \]100,00 100,00 - - -
TABLE 2 X€orrectly placed material (100 % minus misplaced material)
High-density. cut / Low-density-eut
% of %\ MisplacWal %, of feed Misplaced material
D~
Cleaned Reldtive Sinks Floats in kleane d%‘.iddlings Relative Sinksin | Float$ in
coal +| |Reject ; arst Total 3 ! cleaned |middliggs—| Total
hiddlings W reject coal reject density coal reiedt
' middlings ~N_ )
as (8) }&(’ﬁ tZ(14) | | m(ﬂ)ﬂw as(5)| as(9) tZ20)] VZ(R1) [(23)+(24)
as) | e a7) asy ey 1oy | 01y |2 23) 2d) (25)
\\
\\ /
\\ /
S
A N\
~ N
/ - =

13
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1SO 923-1975 (E)

FORM 3 — Tables for two-product separation (concl/uded)

TABLE 3 — Ash content of products and reconstituted feed

Relative Cleaned coal Middlings Reject Reconstituted feed

den'sity Mass | Ash | Quantity Mass\% Ash ntity | Mass °%| Ash |Quantity | Mass | Quantity
fractions | of feed | 9 of ash | of feed \4/ ofash | of feed | 9 ofash | of feed | of ash

+(33) | +(35)

as(1)| as(5) HAnalysis{(27)X(28)| as y@;&wo\)xm) as (7) |Analysis |(33)X(34) @NABRY(29)+54]
A D

26) | T8 —T—29 ST BFH——EH——E5——36) (37)
\ /
\ /
\ /
\ /
\ /
\ /1
\ /
\

Total ] \ 100,00

Total cleaned coal(27) + middlings 3 0) / \
Total middlings (30) + reject (33)

TABLE 4 — Reconstituted feed

Relative Reconstituted feed Cumulative floats Cumulative sinks
density | Mpss |Quantity RelaFive Mass 7, | Quantity Ash Mass °, | Quantity Ash
fractions| 9, of ash A density of feed of ash A of feed of ash °
as (1) |as (36) |as (37)_[(40)/(39) VZ(39) | | T(40) (44)/(43)| T Z(39) | t T (40) | (47)/[46)
(38) (39) (40) 41) (42) (43) (44) (45) (46) (47) (48)

Total |100,00
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Data required for calculation of efficiency

I1ISO 923-1975 (E)

FORM 4 — Example for two-product separation

two

product separation

Reference : XTD/41/B Date of test : 1975-07-16 Name of plant : Britannia Washery
Test details Tonnages Summary of results
i zoal . : duct

Size of coa 12,7 mm (% in) Size Total feed (1) Single cut : Actual products
analysed 2 lvsed | (see footnote)

in/mn to 0,5 mm analyse to plant Cleaned coal

Reject
Size of feed 0 o,
152 mm to 0 Tons o Tons ©° (1) Hi nsity cut : /

to plapt . . .

- (6into0) Cleaned coalt Mjddiings/Reject
in/mny Raw coal i

q (2 \Low-densi ©
Type of freate 73,0 | 100,01 232,0 | 100,0 Cl coal/Middlings eject
cleaning unit Baum jig
Products Separating Correctly
Rated|capacity] density placed
ton/h 75 Cleaned coal| 62,0 82,6 | 17437 75,1 material %,
/
Middlings A
Seam(f) . ><\ (1) \(‘) OBLY
treatedl Tip Top Reject 13,0 174 57,7 | 24,9 [Partition 1,505 \ [ 91,0 X
Equal errors {1,400 \ l 89,9 \.
tual testi . Feed rate ton/h 6
Actuar testing |3 1 55 min rate ton/ id Epm 0,115
period . ’
Basis of masse§ @ Dry* | fection o
. mpertect
Adedpct p ion 10,23 \
Asreceivedt
Total .
stoppages 0h 0 min Ash error 1,35 X
. Organic

Net teptin : oll o

time S E 25 i) " [*Cross out those which do NOT apply efficiency 9261 (1o

NOTE + For a twofproduct separation, the products are named cleaned coal and reject although the actual products may in fact be cleaned
coal and reject orzeleaned coal and middlings or middlings and reject.
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1SO 923-1975 (E)

FORM 4 — Example for two-product separation (continued)

TABLE | — Distribution by mass of products and reconstituted feed

Middli Partiti
Analysis by mass Percentage of feed Cleaned ldc.l mg.s artion
coal + reject : . coefficient
i . Recon- | Relative
Relative middlings . .
density  |Cleaned Cleaned igh low stituted| density ; Low
: . o ‘ ! o . - - : A
fractions | oog |\ddlingfReject | “IMiddling|Reject sty | densify feed (nominal} - ty |ensit
% % A o\t c A ut cut
0,826 X 0.174 X (5) 126X 7)/(10)|(9)/(19)
() (3) 4 | ) @+ | HD X 100 10
O lolwleololw o]l ®\|/o [a]a|awm|p3y
Under1,30| 83,44 \ | 1815|6883 | \| |35 \ 71,98 7 | a439] ||
1,30—1,40 10,0 | 10,82 | 8,67 \/ 1,89 10,56 1,35 |17,80 |
1,40-1,50| 3,35 9,64 | 2,77 | 1,68 i\ 445] 1,45 [37,75
1,50-1,60' 1,79 13,33 | 1,48 A 2,32 /1 \ 3,80| 1,55[61,05 |
1,60-1,70] o03o| [\ 837] 025 |\ 1,46 /1 \ 1,71 Lp5 |8538 | |\
1,70-1,80] od6| [\ [ 585] o013 | [\ | 1,02 / \ 1,15 1,75 8870 | ||
1,80-1,90] od7] [ \ | s505] 006 [ | [088 / \ 094) 1,85 (9362 | [ |
1,90-200] od7| | \ | 434] o06] | \ [ 075 / \ 0,81 1,95 19268 | [ |
Over 2,00 [ o2 [\ |2445] o035 | |42 / \ 4,60 2 9239 | | |
Totals 100,do |[ 100,00 {100,00 | 82,60 \17,40 \100,00 _ M -
TABLE 2 — Correctly placed material (100 %.minus misplaced material )
\ High-density cut / +ow-density-eut
%, of fee Misplaced)zteﬁ] %, of feed Misplaced materiall
Cleaned Relativ Sinks in_~" . Middhingsipelative | Sinksin | Floats in
1+ |Reiect X e Floats in Total Cleaned % _ : 4 lmidatines—| | Total
8 middlings TN rejec coa jec
as a )| as as 2 21) |(33)+(2
(8) 2 (14) N2 (THN7)+(18) 5) 9) 1Z(20) | §Z(21) |(A3)+(24)
(15) f (e) (17 (18) ( (20) | (21) | (22) (23) (24) (25)
\ 82,60 0,00 82,60
68,83 | 3,15
N / 1,30 13,77 3,15 16,92
N v 8,67 | 1,89
\ / - 1,40 5,10 5,04 10,14
2 77 L 68
/ - 1,50 2,33 6,72 9,05
1,48 | 2,32
\ // 1,60 0,85 9,04 9,89
< 0,25 | 1,46
N / 1,70 0,60 10,50 11,10
0,13 | 1,02
p 1,80 0,47 11,52 11,99
0,06 | 0,88
\\ 1,90 0,41 12,40 12,81
0,06 | 0,75
L/ \ ; 200 | 035 | 1315 | 13,50
035 | 4,25
// AN 0,00 17,40 17,40
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FORM 4 — Example for two-product separation (concluded)

TABLE 3 — Ash content of products and reconstituted feed

ISO 923-1975 (E)

Relative Cleaned coal Middlings / Reject Reconstituted feed
dens'ity Mass %| Ash | Quantity ss 7| Ash | Quantify | Mass %] Ash |Quantity | Mass. | Quantity
fractions | offeeq | © of ash | ofXeed | °, of sh |of feed | %, of ash | of feed | of ash
as (1) as (5) WAnalysis|(27)X(28)] as Analysis|(30)X(31) | as(7) Analysis [(33)X(34) e !
+(33) | +(35)
(26) (27) | (28) (29) (30) \ (31) (32) (33) | (34) (35) (36) (37)
Under 13616883+ 96,36 \— 3515 +98— 7198 | 101,34
1,30—1|40| 8,67 | 7,6 65,89 \ / 1,89 7,8 14,73 11056 80,62
1,40—-1|50, 2,77 |15,9 44,04 Y 1,68 18,4 30,86 445 74,90
1,50-1|60] 1,48 |286 42,33 /\ 2,32 | 301 69,94 | 3,80 | 112,27
1,60-170] 0,25 |36,6 9,15 / 146 | 37,3 5446 | 171 63,61
1,70—1)80| 0,13 |41,6 5,41 1,02 43,9 44,77 115 50,18
1,80—1[90] 0,06 |464 2,78 y, \ 088 | 52,0 4577 | o4 | 48,55
1,90-2loo| 0,06 |57,8 3,47 / \ 0,75 | 59,2 44,40 | ofs1 47,87
Over 200 | 0,35 | 69,2 24,22 / \ 425 | 21,9 | 305,73 | 40 | 329,95
Total 82,60 |3356 | 29365 \ 1740 | 354 | 61564 [100p0 | 909,29
Total clpaned coal(27) +middlings(30) /
Total middlings(30) +reject(33) x\

TABLE 4 — Reconstituted feed

Relative Reconstituted feed . Cumulative floats Cumulative sinks
den§ity Mass |Quantity i:f:iltve Mass 7, | Quantity Ash Mass °, | Quantty Ash
fractions % | ofash ash Y of feed of ash A of feed of agh A
as (1] |as (36) | as (37)1{40)/(39) LE(39) | 4T (40) |(44)/(43) | 1£(39) | 1= (40) [(47)/(46)
(38) (39) (40) (41) (42) (43) (44) (45) (46) 47 (48)
Under 1)30| 71,98 D101,34 | 1,41 109,90 | 2994 i
1,30 71,98 101,34 1,41 28,02 807,85 28,83
1,30-1}40 < 10,56 | 80,62 | 7,63
1.40-1]50 445 74.90 16.63 1,40 82,54 181,96 2,20 17,46 727,33 41,66
150 160 30|11z 2353 1,50 | 86,99 | 256,86 | 2,95 13,01 | 65243 | 50,15
r60 170 171 ere1| sra0 L0 | 2070 | 36913 | 407 9,21 | 540,16 | 58,65
1,70-1,80 115 50,18 43,63 1,70 92,50 432,74 4,68 7,50 476,55 63,54
T 190 0t gass | siey |50 | 9365 | 48292 | su6 6,35 | 42637 | 67,14
190 200 osiT e se1o 120 | #439 | s1ar | se 5,41 | 377,82 | 69,84
ooer 200 360 3295 | 717y 200 | 2540 | 57034 6,07 4,60 | 32995 | 71,73
100.00 | 909,29 9,09
Total 100,00 | 909,29 9,09

17


https://standardsiso.com/api/?name=e5a0552afc20e717ae1df5de1c2b1a48

