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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
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
5k of technical committees is to prepare International Standards. Draft International Stan
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Standard requires approval by at least 75 % of the member bodies casting-a Vote.

rawn to the possibility that some of the elements of this document may be the subject of p
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as prepared by Technical Committee ISO/TC 27, Solid minéral fuels, Subcommittee SC 1,
Terminology and performance.

This Internatjonal Standard is based, with permission of ASTM International, on ASTM D291, Standard
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jards
S an

atent

Coal

Test

© ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=95393acad81a5242e87bd72a1d8237c7

ISO 23499:2008(E)

Introduction

The bulk density of coal is influenced by its physical characteristics, such as relative density, shape and size
distribution of the coal particles, on the coal moisture content as well as on the dimensions of the measuring
container. Since the results for coal bulk density change according to variations in the above factors, it is

recommended that a separate size analysis and total moisture determination be made in accordance with
ISO 1953 and 1SQ 589, rnepnr\fi\/nl\ll

The present method describes a procedure for determining a reference bulk density for crushed [coal such as
that gharged into coke ovens. When charging a coke oven, a knowledge of the mass of coal placdd in the oven
for maintaining a relatively constant oven charge is a requirement. This test is designed’to obtain a degree of
compaction of coal comparable to the densities attained in industrial coke ovens.
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Coal — Determination of bulk density

1 Scope

This

dens
unco
abse

This

testin
stora

2 N

The

nternational Standard provides description of a cone procedure for determining an uncet|
ty of crushed coal less than 37 mm in size, such as is charged into coke ovens.clt.foc
mpacted bulk density of coal resulting from flowing the material into a measuring containe
nce of compacting forces.

nternational Standard does not cover procedures for determining a compacted,coal bulk den
g of fine or powdered coal (for boiler or utility application) nor to the determination of bulk den
pe piles.

ormative references

following referenced documents are indispensable far. ‘the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of the referenc

(incly
ISO 1
ISO 1
ISO 1
ISO

ISO 1

3 O

ding any amendments) applies.
89, Hard coal — Determination of total moisture
213-1, Solid mineral fuels — Vocabulary — Part 1: Terms relating to coal preparation

213-2, Solid mineral fuels — Vocabulary — Part 2: Terms relating to sampling, testing and 3

1953, Hard coal — Size analysis by sieving

3909-4, Hard coal and-coke — Mechanical sampling — Part 4: Coal — Preparation of test 3

efinitions

For the purpeses of this document, the terms and definitions given in ISO 1213-1 and ISO 1213-2

npacted bulk
uses on the
- (box) in the

ity nor to the
sity of coal in

t. For dated
ed document

nalysis

amples

apply.

4

rinciple

The bulk density is determined by filling a weighed container (measuring box) of known volume with coal and

deter

mining the increase in mass.

5 Samples and apparatus

5.1

General

Samples containing fines can show significant variations in bulk density with variations in moisture. Care should
be taken to ensure that moisture in the test sample is representative of the portion for bulk density.
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5.2 Apparatus

5.2.1 Measuring box, a cubical container of (0,028 4 + 0,000082) m® (1ft®) capacity and internal
dimensions of 305 mm (1 ft), with a smooth inner surface, rigidly constructed and fitted with handles. The exact
volume of the box, in cubic metres, shall be determined using water of a known density.

The container shall be constructed of metal of sufficient thickness to ensure the rigidity of the walls and the base
of the container under the conditions of the test. (Minimum wall thickness of 3 mm is recommended.)

NOTE The internal dimensions of the cubical container can be “rounded off” to 300 mm with an acceptable tolerance,
giving a volume of 0,027 m®. The most important criterion is to know the exact volume of the measuring box since it is critical

for calculating

5.2.2 Cone
610 mm high
bottom. A sli
cone in such
in its suppor
460 mm in di
the inside bo

5.2.3 Level

the coal bulk density.

for filling the box, should conform to Figure 1. The dimensions of this cone shall be as fo
with an inside diameter at the top of 510 mm and a circular opening of 115 mm indiameter
He valve consisting of a slide-plate shutter and its supports shall be welded totthe bottom
a manner that the valve can be opened and closed with ease by removing orinserting the s
ing slides. The cone shall be supported in a tripod frame having a circular opening at the {
ameter. This frame shall support the cone so that the top side of the shutter shall be 560 mm
ftom surface of the box (see Figure 1).

ng bar, a steel strip approximately 760 mm long by 40 mm wideiand 5 mm thick.

5.2.4 Weighing device, a weighing platform capable of weighing up t0~100 kg and sensitive to 0,05 kg.

6 Sampli

6.1 Testp

Crushed cog
portion for by
moisture. Th
determinatio

6.2 Tests

The test por
portions in a
moisture, an
immediately,
tightly fitting

ng

prtion for bulk density

Ik density, the increments of the.sample shall be stored in an airtight container to prevent Iq
e minimum mass of sample forbulk density shall be 150 kg, which is sufficient for four rep|
s and the subsequent detefmination of total moisture.

ample

ion for bulk density shall be thoroughly mixed and subdivided, without crushing, into four
ccordance with ISO 13909-4. This operation shall be done as quickly as possible to avoid Iq
d the bulk density shall be determined immediately. If the determination cannot be
the samples shall be kept in air-tight containers and waterproof with minimum airspace andg
coverstuntil the time for making the determination.

lows:
ht the
f the
hutter
op of
from

| samples shall be collected in ageordance with ISO 13909-4. During the collection of th¢ test

ss of
icate

B4 kg
ss of
made

with

7 Proced

ure

7.1 Before filling the cone hopper with coal, level its tripod on a metal plate or solid floor. Pour the prepared
sample into a pile on the floor and carefully flatten it using a shovel or scoop to about 100 mm in thickness.
Avoid putting undue pressure on the coal with the back of the shovel or scoop. Take successive shovelfuls or
scoopfuls from uniformly distributed points in the pile and allow them to slide gently from the shovel or scoop
into the hopper at different peripheral points. This prevents segregation and packing while the hopper is being
filled. Place about 34 kg of coal in the hopper.

7.2 Centre the previously weighed measuring box under the valve of the cone. Then remove the valve shutter
completely, allowing all of the coal to flow into the box and overflow the edges. Loosen wet coal not flowing
freely from the hopper by gently thrusting downward through the coal to the valve with the levelling bar.

© ISO 2008 — All rights reserved
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Dimensions in millimetres
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a) Complete apparatus

Figure T— Apparatus for cone procedure
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b) Iron shutter to fit the base of the hopper

205

130

c) Detail of adjustable hopper leg

Key
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a8 1,6 mm stgel.
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7.3 After fil
ensuring at t
the excess ¢
0,05 kg. Rec

Aside from t
factors that

is also nece
interpretation]
of the size ar

8 Expres

The bulk de
Equation (1)

pight
Fing box

t

ne same time that all the corners of the box aredfilled. Avoid jarring or shifting the filled box u

pord the difference in mass between the filled and the empty box to the nearest 0,05 kg a
uncompacted mass of coal.

sion of resulits

rom iron shutter to internal base of measuring box

It

Figure 1 — Apparatus for cone procedure.(Continued)

ing the box, carefully level off the excess coal abave the box edge by means of the levellin

oal is levelled off. Place the measuring box-on the platform scale and weigh it to the ng

e character of the coal itself, moistdre content and size distribution of the coal are the two
fect its bulk density. The result'of the moisture determination shall be included in the test rep
ssary that a sieve analysis)of the coal be reported along with the bulk density for p
of the bulk density. See ISO 589 for details of the moisture determination and ISO 1953 for d
alysis by sieving.

gl (100 — AN
PBdb = ——
’ \% 100
where
Mo is the mass of the clean, dry measuring box, expressed in kilograms;
M4 is the mass of the filled measuring box, expressed in kilograms;
\%4 is the volume of the clean, dry measuring box, expressed in cubic metres;

) bar,
il all

arest

s the

main

ort. It
roper

etails

nsity, pedb, Of the coal, expressed in kilograms per cubic metre, on a dry basis, is givén by

(1)

is the total moisture of the coal, expressed as a percentage by mass, determined in accordance with
ISO 589.
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The bulk density, pg 4, Of the coal, expressed in kilograms per cubic metre, on an “as received” basis, is given
by Equation (2):

p

_ (m1 — mo)
B,ar ‘/

where the symbols are the same as for Equation (1).

9 Reporting of results

@)

Each

The 1
numk

10

10.1

result shall be expressed in kilograms per cubic metre to one decimal place.

eported mean value shall be the mean of duplicate determinations, and shall be given to the n
er.

Precision

Repeatability

The results of duplicate determinations, carried out in the same laboratory by the same operator v

appa
10,0

ratus on representative portions taken from thexsame test sample, should not differ b
kg/m°.

When two results are obtained that differ by more than this value, two additional tests shall be

Seco
Seco

nd pair shall be reported.

When both pairs of results exceedthe repeatability, the mean of the four results shall be reported,

the tv

appa
befor|

10.2

ratus, procedure, and sample shall be examined for causes of non-compliance, which shall
b re-determining new_pairs of values.

Reproducibility

No value forsreproducibility can be quoted for determinations carried out in different laboratories

trans
bulk

boricofbulk coal samples involves the risk of breakage and, thus, alteration of the size distrib
Hensity.

earest whole

ith the same
y more than

made. If the

hd pair of results meets the repeatability requirements, the first pair shall be discarded and the¢ mean of the

provided that

o most divergent results différ by less than 13,0 kg/m3. Otherwise, all results shall be discgrded and the

be corrected

because the
ution and the

11

Test report

The test report shall include the following:

a) reference to this International Standard;

b) identification of the sampled tested;

c) results and the moisture basis, e.g., pggp and pg ar;

d) moisture content and size distribution of the sample.
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