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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 ISQ_also take part in the wark SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
The main tagk of technical committees is to prepare International Standards. Draft Internatiohal’ Standards adopted
by the techmical committees are circulated to the member bodies for voting. Publication as an Infernational
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is qrawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights| ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11323 was prepared by Technical Committee ISO/TC 102, Iron ore and-direct reduced iron.
This second gdition cancels and replaces the first edition (ISO 11323:1996) which has been technically r¢vised.

Annexes A and B of this International Standard are for information: only.
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Iron ore and direct reduced iron — Vocabulary

1

Scope

This Inter
preparatio
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ISO 565:1
openings

3

31

Natu

iron ore
any rocks
commercially

hational Standard gives the definitions for terms used in TC 102 standards for samg

e some specific analytical terms used in the relevant International Standards.

hative reference

ng normative document contains provisions which, through reference in“this text, constitute

s do not apply. However, parties to agreements based on this-International Standard are e
the possibility of applying the most recent edition of thevnormative document indicate

bferences, the latest edition of the normative document referred to applies. Members of

bgisters of currently valid International Standards.

D90, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — Nor

ral and processed iron ore

, Mminerals or aggregates~of* minerals, natural or processed, from which iron can

The principal ferriferous.minerals occurring in iron ore either singly or severally are:

red, brown and speculaf hematites, martite and maghemite;

tite;

d iron-exides, including goethite, limonite and limnite;

ling, sample

N, moisture and particle size analysis and physical testing of iron ore and direct-reduced iron. Also

provisions of

ational Standard. For dated references, subsequent amendments"to, or revisions of, any of these

hcouraged to
j below. For
SO and IEC

hinal sizes of

pbe produced

rbonates, including siderite or chalybite, ankerite and other mixed carbonates;

NOTE

a)

b) magnd
c) hydraf
d) ironcg
e)

f)

roasted iron pyrites or pyrite cinders;

ferrites (e.g. calcium ferrite) occurring sometimes in natural ores, but mainly in fluxed pellets and sinters.

Also included are manganiferous iron ore and concentrates that contain not more than 8 % manganese by mass (dry basis after
heating to 105 °C).

Excluded are finely ground ferriferous minerals used for pigments, glazes, dense medium suspension and other materials not
related to iron- and steelmaking.
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3.2
natural iron ore
ores as extracted from mines and not subjected to any processes of beneficiation other than sizing

NOTE Such ores are also called direct shipping ores or run-of-mine ores.

3.3

lump ore

ore lump

ores consisting of coarse particles, with a specified lower size limit in the range of 10 mm to 6,3 mm

3.4
sized ores
ores that have been prepared to meet specific size limits

3.5

fine ores
ore fines
ores consistipg entirely of small particles, with specified upper size limits in the range of\10 mm to 6,3 mm

3.6
processed qres
ores treated by physical or chemical processes to make them more suitable for the subsequent produciion of iron
and steel
NOTE Main purposes of processing include the following:

a) raising the iron content;

b) decreasing slag-forming constituents;

c) decreasing harmful impurities such as phosphorus, arsenic or sulfur compounds;
d) adjusting|size distribution;

e) improving metallurgical behaviour of the metallic furnace burden.

3.7
concentrateps
processed gres (3.6) in which thepercentage iron content has been raised
3.8
agglomeratégs

processed gres (3.6)\formed into coherent pieces which are substantially larger than the original particlgs (6.1)

NOTE THe industrial processes for making agglomerates include sintering and pelletizing.

3.9
sinter
type of agglomerates (3.8) made from fine ores (3.5) by means of forced draught combustion of an admixed fuel

NOTE Sinter forms through adhesion between particles due to superficial melting, diffusion and recrystallization. Sinters
may be fluxed or superfluxed according to their acid and basic oxide contents.

3.10

pellets

spherical agglomerates (3.8) formed by balling fine ores (3.5), usually finer than 100 um, with various additives
followed sometimes by hot or cold bonding induration

NOTE Pellets may be acid, partially fluxed, fluxed or super-fluxed, according to their acid and basic oxide contents.
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4 Direct reduced iron

4.1

direct reduced iron

DRI

high grade feed for iron- and steelmaking obtained from the reduction of natural or processed iron ores, without
reaching the melting temperature

NOTE DRI includes metallized products that have been further processed by hot or cold briquetting.
4.2

briquettes
product formed by compressing direct reduced iron (4.1) in moulds

4.3
hot briquétted iron
HBI
direct reduced iron (4.1) briquetted at a temperature greater than 650 °C and having'an apparent dé¢nsity (7.1.2)
greater than 5 g/cm3

4.4
cold brquetted iron

CBI
direct reduced iron (4.1) briquetted at a temperature lower than 650°C"and having an apparent density (7.1.2)
lower thar| 5 g/cm3

5 Sampling

5.1
lot
discrete and defined quantity of iron ore (3.1) and:direct reduced iron (4.1) for which quality charactgristics are to
be assesspd

5.2
strata
approximdtely equal parts of a lot (5.1) based on time, mass or space

NOTE Example of strata inelude production periods (e.g. 5 min), production masses (e.g. 1000 t), holds in vessels,
wagons in 4 train, containers andtrucks representing a lot.

5.3

sample
relatively gmall_quantity of iron ore (3.1) and direct reduced iron (4.1), so taken from a lot (5.1) as to be
representativelin‘respect of the quality characteristics to be assessed

5.4
gross sample
sample (5.3) comprising all increments (5.8), entirely representative of all quality characteristics of a lot (5.1)

5.5
partial sample
sample (5.3) comprising less than the complete number of increments (5.8) needed for a gross sample (5.4)

5.6

test sample
sample (5.3) prepared to meet all specific conditions for a test

© ISO 2002 - All rights reserved 3
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5.7
test portion
part of a test sample (5.6) that is actually and entirely subjected to the specific test

5.8

increment

quantity of iron ore (3.1) and direct reduced iron (4.1) taken in a single operation of a device for sampling or
sample division (5.15)

5.9

e (3.1) and

5.10
sampling reggime
collection plan for constituting a sample (5.3) that defines the number of, mass qof ‘and interval] between
increments [5.8)

5.11
sampling sgheme
methodical and detailed sequence of all sampling stages (5.13), defining successive sampling operatigns and all
associated sfeps of preparation and division

5.12
sampling prpcedure
instructions gpecifying the operational requirements of a particular.sampling scheme (5.11)

5.13
sampling stage
single sample division (5.15) operation, together with any associated sample preparation (5.14)

5.14
sample preparation
process of rgndering a sample (5.3) suitable for the determination of specified quality characteristics

NOTE Preparation can include varioys processes such as drying, mixing, sieving, sample division or comminution which
may be employed at several stages of sampling.

5.15
sample division
any procedufe, without cotmminution, to decrease the mass of any sample (5.3) or increment (5.8) retaiped at any
sampling stage (5.13)

NOTE Dipisiont{should be controlled so that each divided sample or the total sum of the divided increments remains
representativel of.the lot for specific purposes of the tests.

5.16

proportional mass division

division of samples (5.3) or increments (5.8) such that the mass of each retained divided portion is a fixed
proportion of the mass being divided

5.17

constant mass division

division of sample (5.3) or increments (5.8) such that the retained divided portions are of almost uniform mass,
irrespective of variations in mass of the samples or increments divided

NOTE This method is required for sampling on mass basis. "Almost uniform" means that variations in mass are less than
20 % in terms of the coefficient of variation.
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5.18

split use of sample

separate use of parts of a sample (5.3), as test samples (5.6) for separate determinations of quality
characteristics

5.19

multiple use of sample

use of a sample (5.3) in its entirety for the determination of one quality characteristic, followed by the use of the
same sample in its entirety for the determination of one or more other quality characteristics

5.20
interleaved-samples

samples (5.3) constituted by placing consecutive primary increments (5.8) alternately into two saniplg containers

5.21
manual sampling
collecting samples (5.3) or increments (5.8) by human effort

5.22
mechanidal sampling
collecting samples (5.3) or increments (5.8) by mechanical means

5.23
stratified sampling
sampling of a lot (5.1) carried out by taking increments (5.8):\from specified positions and irl appropriate
proportiong from strata (5.2)

5.24
stratified fandom sampling
stratified dampling (5.23) of a lot (5.1) carried out by takihng one or more increments (5.8) at random within each
stratum

5.25
systematic sampling
sampling ¢arried out by taking increments (5.8) from a lot (5.1) at regular intervals

5.26
mass-basfis sampling
sampling farried out so that increments (5.8) are taken at equal mass intervals, increments being as near as
possible of uniform mass

5.27
time-basi$ sampling
sampling ¢arried.out“so that increments (5.8) are taken from falling streams, or from conveyors, at|uniform time
intervals, the mass of each increment being proportional to the mass flow rate at the instant of taking the increment

6 Particle size analysis

6.1

particle

discrete and coherent piece of iron ore (3.1) or direct reduced iron (4.1), regardless of size, shape or mineral
content

6.2

particle size
practical size definition, irrespective of particle (6.1) shape, obtained by sieving (6.10)
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https://standardsiso.com/api/?name=87c67ddfaa50dc99e3019359f6f0b4ac

ISO 11323:2002(E)

NOTE

The particle size may be defined by the size of the smallest sieve aperture through which the particle has passed

and the size of the largest sieve aperture on which the particle has been retained (- a + » mm). Particle size may be less
precisely defined by stating one sieve aperture size (+ x mm) or (— z mm).

6.3

specification size
sieve aperture size (or sizes) chosen to define a percentage mass limit (or limits) for any size fraction (or fractions)
considered to be significant

NOTE

specified as not more than m % + x mm, or a sinter feed as not more than n % — z mm.

A specification sieve has the aperture size that corresponds to the specification size; e.g., a pellet feed may be

6.4
nominal top
particle siz

the R20 serﬂ

retained on t
NOTE TH

6.5
size fraction

sample portipn separated by using one sieve, or two sieves of different aperture sizes

6.6

oversize fra
coarsest por
and quoted 4

6.7

size

(6.2) expressed by the smallest aperture size of the test sieve (from a square opening-com
s in ISO 565), such that no more than 5 % by mass of iron ore (3.1) and direct reduced in
ne sieve

is definition applies to iron ore and crushed HBI, but not to HBI prior to crushing.

ction
ion of a sample (5.3), retained on the sieve of largest;aperture used in a test, designated
s a percentage of the total mass of the sample

sieved sam
and the larg
percentage d

intermediat‘i

6.8

undersize fraction

finest portion
in a test, des|

6.9

size distriby
in size analy|
and express

mass of the sample-(5.3)

size fraction
e portion specified by two sizes, i.e. the smallest sieve aperture (¢ mm) through which it h

f the total mass of the sample (5.3)

of a sample (5.3), comprising all particles (6.1) that have passed the sieve of smallest ape
gnated as — z mm apd.quoted as a percentage of the total mass of the sample

tion
5is by sieving (6.10), the proportion of particles (6.1) according to the sizes of sieve aper
bd as percentage masses, passed or retained on sieves of selected apertures, relative t

6.10

blying with
on (4.1) is

s + x mm

As passed

st sieve aperture (b mm) on which_it(has been retained, designated as — a + b mm and qlioted as a

rture used

ures used
b the total

sieving

process for separating particulate iron ore (3.1) and direct reduced iron (4.1) into two or more size fractions
(6.5), using one or more sieves

6.11
charge

quantity of iron ore (3.1) and direct reduced iron (4.1) to be treated at one time on one sieve or on a set of sieves

NOTE

The permissible mass of a charge depends on the size and aperture of sieves used.
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6.12
mass of sample used for sieving
quantity of iron ore (3.1) and direct reduced iron (4.1) actually sieved for one complete size analysis

NOTE This may comprise several separate charges (6.11), in which case it is expressed as the sum of all charges used.
6.13
hand placing

sieving (6.10) method that may be used when a sample (5.3) contains relatively coarse particles (6.1), usually
20 mm or larger in size, each particle being individually presented to a sieve aperture by hand and turned until it
can either pass through, without force being applied, or can be classed clearly as oversize

6.14
hand sieviing
sieving (6.10) operation in which a sieve or a set of sieves is supported and agitated manually.

6.15
assisted hand sieving
sieving (6.10) operation in which a sieve or a set of sieves is supported mechanically, but is agitated manually

6.16
machine sieving
sieving (g4.10) operation, in batch or continuous sieving, in which one ermore sieves are supported|and agitated
by mechanical means

6.17
batch sieying
sieving (g4.10) operation in which a specific mass or volume“of sample is presented to one or more sieves which
are agitated either by hand or by mechanical means

NOTE Oversize fractions remain within the frames of the retaining sieves until the end of the sieving ¢peration. The
number of presentations of the particles to the sieve apertures depends on the length of sieving time.

6.18
continuoys sieving
machine sieving (6.16) operation in which the sample is fed continuously over one or several consegutive sieving
surfaces which are mechanically agitated, rotated or inclined

NOTE The ore particles travel ‘aver each sieving surface until they either pass through or remain on as ovefsize. There is
continuous |discharge of all oversize’ fractions and of the final undersize product. Usually, numbers of presentatigns of particles
to the sievd apertures depend.on/the length of sieving time.

6.19
dry sieving
sieving (6.10) without the application of water

6.20
wet sieving

sieving (6.10) with a sufficient application of water to ensure the passage of undersize particles through the sieve
apertures

6.21
sieving amplitude
maximum displacement of a sieve from its mean position during the motion of sieving

NOTE In sieving with a straight line motion, the amplitude is half of the total linear movement. With an elliptical motion, it is
half of the major axis of the ellipse. With a circular motion it is the radius of the circle.
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6.22

end point

elapsed time after which further sieving does not yield sufficient additional mass of undersize to significantly
change the result

7 Physical testing

7.1 Bulk density and apparent density

711

bulk density

mass in air j a unit volume of iron ore (3.T) and direct reduced iron (4.T), including the voids between]and within
the particleg (6.1), referred to as Pap and expressed in kilograms per cubic metre

NOTE Inlindustrial practice, bulk density of iron ore is expressed as the ratio of the mass to the velume of g measuring
container filleq under specified conditions.

71.2
apparent dehsity
ratio of the mass in air of hot briquetted iron (4.3) to its apparent volume (7.1.3):

NOTE In[ISO 15968 the apparent density is referred to as p, and expressed in grams’per cubic centimetre.

713
apparent vojume
volume of hgt briquetted iron (4.3), including the volume of any closed and open pores, as given by the mass of
water displaged by the material previously saturated in water at alspecified temperature

71.4
open pores
pores of hot priquetted iron (4.3), penetrated by water\dpon immersion

715
closed pore
pores of hot priquetted iron (4.3), not penétrated by water upon immersion

7.1.6
water absorption
mass of water at a specified temperature that is absorbed into the open pores (7.1.4) of dry hot briquetted iron
(4.3)

NOTE In|ISO 15968 water absorption (7.1.6) is referred to as a, expressed as a percentage of the dry mass.

7.2 Sinter te¢sts
7.21
ore mix
blend of oresand other fron-bearing materiais, such as miit scale, basic oXygen Steefmaking stag, dust; etc., used
for a sinter test

NOTE This term does not include return sinter fines (7.2.13), fluxes, coke breeze or other solid fuels.

7.2.2

sinter mix

materials charged into a sintering apparatus, including the ore mix (7.2.1), fluxes, coke breeze or any other solid
fuels, return sinter fines (7.2.13) and water

7.2.3

mixing time
time in minutes used for blending and granulating a sinter mix (7.2.2)

8 © 1SO 2002 — Al rights reserved
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7.2.4
bulk density of sinter mix
bulk density (7.1.1) of a wet sinter mix (7.2.2), as charged into a sintering apparatus

7.25

hearth layer

layer of previously made and sized sinter or other material, placed on the grate of a sintering apparatus before a
sinter mix (7.2.2) is charged

7.2.6

net bed height
height of the-bed
prior to ignition

n (7.2.7) and

7.2.7
suction
differential pressure, in kilopascals, measured across the sinter bed

7.2.8
ignition intensity
quantity of heat supplied during ignition, per unit of grate area per unit time, expressed in megajoulgs per square
metre per minute

7.2.9
ignition temperature
maximum [temperature, in degrees Celsius, attained during ignitionat or immediately above the surfage of a sinter
bed

7.210
sintering fime
time (¢) in ninutes elapsed from the start of ignition, until the exhaust gas temperature reaches a maxirhum

7.2.11
sinter cale
sinter produced, including the hearth layer (7.2.5)

7.2.12
sinter handling treatment
tumbling gnd shatter treatments-given to a sinter cake (7.2.11) obtained in a sinter pot test, to simulate the effects
of the hangling and transportation in a sinter plant

7.213
return sinter fines
undersize [sintered fines separated from a sinter cake (7.2.11) by sieving after sinter handling treatnjent (7.2.12)

7.214
sinter produsct
sinter of acceptable particle size (6.2)

7.2.15

sinter productivity

mass of sinter product (7.2.14) produced per unit of grate area per unit time, after deducting the mass of the
hearth layer (7.2.5), referred to as P and expressed in tonnes of sinter per square metre per hour

7.2.16

fuel consumption

dry mass (or masses) of solid fuel (or fuels) consumed per unit mass of sinter product (7.2.14), after deducting the
mass of the hearth layer (7.2.5), expressed in kilograms per tonne

© ISO 2002 - All rights reserved 9
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percentage (Y) of sinter product (7.2.14) in relation to the sinter cake (7.2.11) after deducting the mass of the

7.217
sinter yield
hearth layer
7.2.18

(7.2.5)

return sinter fines balance
ratio (B) of the mass of return sinter fines (7.2.13) added to the sinter mix (7.2.2), to the mass of return sinter
fines generated

7.3 Strength tests

7.31

tumble stre
resistance of
abrasion, wh

NOTE In

a)
(4.3)to s
generate

the abras
(4.3)tos
generate

7.3.2
abrasion
relative mea
degradation
expressed a
specified tim

7.3.3

rlgth

lump ore (3.3), agglomerates (3.8) or hot briquetted iron (4.3) to size degradation-by i
en subjected to tumbling in a rotating drum for a specified time

ISO 3271 and ISO 11257 tumble strength is referred to as the tumble and abrasion indices:

the tumhble index is a relative measure of the resistance of lump ore (3.3), agglomerates (3.8) or hot briq

ze degradation by impact, referred to as Tl and expressed as the percentagelby mass of the + 6,30
1 in the test portion (5.7) after tumbling;

sion index is a relative measure of the resistance of lump ore (3.3),.agglomerates (3.8) or hot briq
ze degradation by abrasion, referred to as Al and expressed as thejpercentage by mass of the — 500
] in the test portion (5.7) after tumbling.

sure of the resistance of lump ore (3.3), agglomerates (3.8) or hot briquetted iron (4
by abrasion when subjected to tumbling in a rotating drum, referred to as the abrasion inde
a percentage by mass of the — 500 um_fraction generated in the test portion after tum

L
D
a)
=

crushing stiength

value of the ¢

NOTE In
on the pellets

7.4 Heating
7.41

decrepitatio|
breakage of

=

ompressive load applied to individual pellets (3.10) to cause breakage in a compression tes

ISO 4700 the crushing strength (CS) is expressed as the mean value, in decanewtons, of all the me
(3.10) of the test portion (5:7).

and reduction tests

ump ore!(3.3), occurring as a result of rapid heating

ISO8871, decrepitation is referred to as the decrepitation index DIB!3 and expressed as the pe
mm-fraction in the test portion (5.7) after the thermal treatment.

mpact and

uetted iron
nm fraction

uetted iron
pm fraction

3) to size
x (Al) and
bling for a

t

Bsurements

centage by

NOTE In
mass of — 6,3
7.4.2
reduction

removal, by means of reductants, of the oxygen combined with iron in lump ore (3.3) or agglomerates (3.8)

7.4.3
degree of re

duction

the extent to which oxygen has been removed, after a specified reduction time, from iron oxides, expressed as the
ratio of oxygen removed by reduction to oxygen originally combined with iron

NOTE 1

reduction referred to as the final degree of reduction (R;) expressed as a percentage by mass.

10

ISO 7215, applicable to blast furnace feedstocks, determines after a specified reduction time of 3 h the degree of
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NOTE 2 ISO 11258, applicable for direct reduction feedstocks, determines after a specified reduction time of 90 minutes the
degree of reduction referred to as the final degree of reduction (Rq,) expressed as percentage by mass.

7.4.4
reducibility
the ease with which oxygen combined with iron can be removed by reductants over time from lump ore (3.3) and

agglomerates (3.8)

NOTE 1 ISO 4695, applicable for blast furnace feedstocks, determines the reducibility index (dR/d¢) expressed as the rate of
reduction in %/min at the atomic ratio of oxygen/iron at 0,9 in %/min for 40 % degree of reduction.

NOTE2  ISO 11258, applicable for direct reduction feedstocks, determines the reducibility indices dR/dz,_ 44 for 40 %
degree of r¢duction and dR/dz(R 90) for 90 % degree of reduction (O/Fe = 0,9), expressed in %/min.

7.4.5

degree ofmetallization

a relative mneasure of the amount of metallic iron (8.5) in the total iron content of direct reduced iron|(4.1)

NOTE 1 ISO 11257, applicable for direct reduction feedstocks, determines the degree of metallization (7.4.5) after
reduction olver 300 min, referred to as M, expressed as the ratio of the metallic iron (8.5) 'content after reductign, to the total
iron (8.6) cpntent as a percentage by mass.

NOTE 2 [ISO 11258, applicable for direct reduction feedstocks, determines the degree of metallization (7.4.5) pfter reduction
over 90 minutes referred to as My, expressed as the ratio of the metallic iron{(8.5) content after reduction, to|the total iron
(8.6) content as a percentage by mass.

7.4.6

reductiontdisintegration

size degradation of lump ore (3.3) and agglomerates (3.8) during reduction

747

low-temperature reduction-disintegration

size degrd
conditions
reactors

NOTE 1

reduction-d
—-3,155 mm
over 60 mir

NOTE 2
reduction-d
portion (5.

NOTE 3
low-temper,
(LTD, 4 3)s

dation of lump ore (3.3) or agglomerates (3.8) resulting from reduction under low-temperat
resembling those prevailing in the\upper part of the blast furnace or in various direct

In 1ISO 4696-1, applicable to blastfurnace feedstocks, low-temperature reduction-disintegration is ref

RDI-1_; 45) and — 0,5 mm (RDI-1_ , 5) size fractions of the test portion (5.7) obtained when tumbled
under static conditions. ’

In 1ISO 4696-2, applicable to blast furnace feedstocks, low-temperature reduction-disintegration is ref
sintegration index/ RDI-2_, g, expressed by the percentage by mass of the —2,8 mm size fracti
() obtained when tumbled after reduction over 30 min under static conditions.

In ISO"3930, applicable to blast furnace feedstocks, low-temperature reduction-disintegration is refg
hture reduction-disintegration index, LTD, expressed by three indices: the percentage by mass off
-38A5 mm (LTD 3, 45), and — 0,5 mm (LTD_,, 5) size fraction of the test portion (5.7) obtained wher

Lire reduction
reduced iron

prred to as the

sintegration index, RDI-1, expressed by three indices: the percentage by mass of the +6,3 min (RDI-1, g ),

bfter reduction

prred to as the
bn of the test

erred to as the
the +6,3 mm
tumbled after

reduction ow

el rain

NOTE 4

7.4.8
free-swell

H P~ H
CTOUTTH L.IIIUGI uyllallllu CORGHONS:

In ISO 11257, applicable to direct reduced iron feedstocks, low-temperature reduction-disintegration is referred to as
the reduction-disintegration index, RDIpg, expressed by the percentage by mass of the — 3,15 mm size fraction of the test
portion (5.7) obtained when tumbled after reduction over 300 minutes under dynamic conditions.

ing

increase in volume of fired pellets (3.10) that occurs during reduction under unconstrained conditions

NOTE

©1S0 2002 -

In ISO 4698 free-swelling is referred to as the free-swelling index, Vg, expressed as the percentage increase in
volume, of the pellets before and after reduction.

All rights reserved
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7.4.9
reduction under load
structural stability of lump ore (3.3) or agglomerates (3.8) during reduction under load

NOTE In ISO 7992 the structural stability is expressed by the following indices:
a) Ap80, the differential pressure of the reducing gas at an 80 % degree of reduction;

b) AkK80, the percentage change in the height of the test bed at an 80 % degree of reduction.

7.4.10
cluster
two or more particles (6.1) of reduced pellets (3.10) stuck together

7.4.11

clustering
formation of gluster (7.4.10) of pellets (3.10) when reduced under conditions that resemble,those prevailing in the
direct reduction processes

NOTE In[ISO 11256 clustering is referred to as the clustering index (Cl) and expressed ds a percentage by mass.

8 Chemigcal analysis

8.1
hygroscopi¢ moisture
water contenft of an ore (equilibrated with the laboratory atmosphere) that can be removed by heating to 105 °C

8.2
predried sample (for chemical analysis)
sample (5.3) that has been dried at 105 °C, to a constant mass

8.3
combined water
water contenft of an ore that can be driven off by heating up to 950 °C after the removal of hygroscopic moisture

8.4
loss on ignition
change in mass of an ore held at 1(000 °C, excluding the loss due to hygroscopic moisture (8.1)

8.5
metallic iron
iron neither onded to oxygen nor present as pyrites

8.6
total iron
all iron presentin any form, free and combined with oxygen or other elements

8.7
acid-soluble iron
iron(ll) present in an ore as a divalent iron oxide (FeO) which is soluble in hydrochloric acid

8.8
water-soluble chloride
chloride content of an ore extractable by leaching with aqueous solution at 90 °C to 95 °C, at neutral pH conditions

8.9

certified reference material iron ore

(CRM iron ore)

certified reference material prepared from an iron ore for the purpose of chemical analysis

12 © 1SO 2002 - All rights reserved
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Concentration ranges of elements of interest

A.1 Iron ore

Annex A

(informative)

ISO 11323:2002(E)

Element Concentration
(% by mass)
Fe 30 to 72
Si 0,1 to 10
Ca 0,01 to 10
Al 0,10 to 5
Ti 0,01 to 5
Mg 0,01 to 3
Mn 0,01 to 8
P 0,003 to 2
S 0,002 to 1
Na 0,002 to 1
K 0,002 to 1
\Y, 0,005 to 0,5
F 0,005 to 1
Cu 0,003 to 0,1
Cr 0,003 to 0,1
Ni 0,003 to 0,1
Co 0,000 5 to 0,08
Pb 0,001 0 to 0,5
Zn 0,0010 to 0,5
Sn 0,001 to 0,1
As 0,000 1 to 0,1
Water soluble CI 0,005 to 0,1
Hygroscopic H,0 0,05 to 6
Loss on ignition 0,25 to 10
Combined H,0 0,05 to 10
Fe(ll) 1 to 25
A.2 Direct reduced iron
Element Concentration
(% by mass)
Metallic Fe 15 to 95
C 0,05 to 2,5
S 0,001 to 0,05

© ISO 2002 - All rights reserved
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List

Annex B
(informative)

of equivalent terms in English, French, Japanese, Chinese and
Portuguese

NOTE In addition to terms used in two of the three official ISO languages (English and French), this International Standard
gives the equivalent terms in Japanese Chinese and Paortuguese: these are published under the responsibility of the member
bodies for Japan, China and Portugal (JISC, CSBTS and IPQ). However, only the terms and definitions givemin the official
languages car) be considered as ISO terms and definitions.
In the followipg tables:

(F) means French,

J) means Japanese,

(C) means Chinese,

(P) means Portuguese
14 © 1SO 2002 - All rights reserved
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Term

Remarks

(F)
()
(©)
(P)

1 Acid-soluble iron(Il)

fer(ll) soluble dans I'acide
R AT F P ER()
3L

ferro(ll) soltvel em acido

ISO 9035 specifies a titrimetric method for the reducibility test

methods specified in ISO 4695 or ISO 7215.

(F)

2 Agglomerates

minerais agglomeérés

Q)
(©)

(P)

BLARIIE
NEEA”

aglomerados

3 Brid
(F)
Q)
()
(P)

uettes
briquettes
7YV 7y bk
JESEZS

briquetes

4 Bul
(F)
()
(©)
(P)

density

masse volumique apparente
NS

RIREE

densidade a granel

ISO 3852 specifies two methods:

Method 4 for ores having maximum particle sizq
smallep:

Method 2 for any ores.

of 40 mm or

5 Chg
(F)
()
()
(P)

mical analysis
analyse chimique
URe=giny
gl

analise quimica

ISO/TC 102/SC 2 is in charge of preparing
Standards relating to chemical analysis of iron o
reduced iron.

International
res and direct

6 Col
(F)
()

H briquetted iron (CBI)

fer briqueté a froid

2= RV NTAT

CBI is outside the field of activities of TC 102 for
of any test methods.

development

(P)

agua combinada

(©)| % H Bk
(P)| ferro:briquetado a frio
7 Corhbined water ISO 7335 specifies a Karl Fischer titrimetric method for 0,05 %

1010 % (mlm):

(F) eau de constitution e R
pre-drying of the test portion at 105 °C, then heating up to

W) fbak 850G 0 J

©) &K

© ISO 2002 - All rights reserved
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Term

Remarks

8 Concentrates
(F) minerais concentrés
) FHIL
(C) ¥H

(P) concentrados

9 Constant mass division

(F) division a masse constante

V) EEMES
C) FEEHES
(P) d

visdo a massa constante

10 Crushing strength
(F) resistance a I'écrasement
() FEAEREE
(C) HeiBinmpEs

(P) rgsisténcia a compresséo

ISO 4700 specifies a method forpthe determinat
crushing strength of fired iron ore pellets.

Number of pellets to be tested60 or more.

ion of the

11 Decrepitation
(F) dpcrépitation
V) HEN
C) MK

(P) cfepitacao

ISO 8371 specifies a method for the determinaf
decrepitation index of lump ore.

ion of the

12 Degreg of metallization
(F) dpgré de métallisation
V) FRER
C) @M FE

(P) grau de metalizagao

13 Directfreduced iron (DRI)
(F) fgr de réduction directe
() EESETEK
(C) HL#EEIFEK

(P) fgrro esponja

14 Dry sigving

(F) tamisage a sec

V) #IS D\
©) TX5
(

P) peneiramento a seco

16
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Term

Remarks

15

Fine ores; ore fines
(F) fines de minerai
V) KgEfa

©) ¥a

(P) minérios finos; finos de minério

16

Free-swelling

(F) gonflement libre

ISO 4698 specifies a method for the determination of the free-
swelling index during unconstrained reduction of fired iron ore

pellets

D[ &S<H
(©| B H ik

(P)| inchamento livre

Test portion: 18 pellets per test.

17

Grdss sample

(F)| échantillon global
W) [ R AR
©)| K

(P)| amostra global

18

Hand sieving

(F)| tamisage a la main
W) | FEISDWV3IT
©)| F L5

(P)| peneiramento manual

19

Hot|briquetted iron (HBI)

(F)| fer briqueté a chaud
D&Y v TV Ty b TAT >
©)| R BB

(P)| ferro briquetado a quente

20

Hydroscopic moisture

(F)| humidité hygroscepique
W) | BAmAK ST

(©)| W Tt 7K

(P)| umidade higroscopica

ISO 2596 specifies two methods:
Method 1 — Gravimetric method.

Method 2 — Karl Fisher method.

21

Incilement

(F) prélevement élémentaire
V) £27URX b
C) ke

(P) incremento

© ISO 2002 - All rights reserved
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Term Remarks

22 Iron ore
(F) minerais de fer
V) BRIEA
C) B A
(P) minério de ferro

23 Loss on ignition (LOI) Heating at 1 000 °C for 60 min.

(F) perte au feu

(J) TREE
C) MR E

(P) pprda ao fogo

24 Lump pre; ore lump
(F) ninerais en roches
) HFA
C) Hu”

(P) njinérios granulados

25 Manugl sampling
(F) éfhantillonnage manuel
W) FEXY LTI T
(C) F THUFE

(P) amostragem manual

26 Mass-pasis sampling
(F) éfphantillonnage a masse constante
V) HEEEYyT) T
(C) ¥ &= BUFE

(P) amostragem base massa

27 Mechgnical sampling

F) éghantillonnage mécanique
J)) B YAV
C) HLAREAE

P) amostragem mecanica

(
(
(
(

28 Metallic iron ISO 5416 specifies a bromine-methanol titrimetric method for
metallic iron in DRI

F) fermetallique
J)) @JEEk
C) |k

P) ferro metalico

(
(
(
(

18 © 1SO 2002 — All rights reserved
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Term

Remarks

29

Nominal top size
(F) dimension supérieure nominale
() FRKLE
(C) ARKLEE

(P) tamanho maximo nominal

30

Pellets

(F) boulettes

The following International Standards specify the physical test

methods specifically applicable to pellets.

(O EaNZEVAN
©)| Bk

(P)| pelotas

150 4636 10r the swelling test.
ISO 4700 for the crushing test.

31

Physical testing
(F)| essais physiques
) | P ELEER
©) B

(P)| ensaio fisico

ISO/TC 102/SC 3 is responsible, for physical t
ores as blast furnace burden materials;

ISO/TC 102/SC 5 is responsible for physical teq
reduction.

bsting of iron

ting for direct

32

Prefdried sample

(F)| échantillon préséché
) | AR RO
©)| T T1RIAHE

(P)| amostra pré-seca

—

ISO 7764 specifies a method for the preparatidg
test samples.to be used for chemical analysis.

n of predried

33

Proressed ores
(F)| minerais traités
) | KRG A
©)| B4 A

(P)| minérios processados

34

Reducibility
(F)| réductibilité
W) | i ot
(©)| B B

(P)| redutibildade

ISO 4695 (reduction at 950 °C)
reducibility: reduction rate at the degree of reduc
ISO 7215 (reduction at 900 °C for 3h)

reducibility: degree of reduction after 3h reduction.

ion of 60 %.

35

Sarpple division

(F) —division de I'echantilion
W) FHBHE
(C) FE&L4E 5y

(P) divisdo de amostra

© ISO 2002 - All rights reserved
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Term

Remarks

36

Sample preparation

(F) préparation d'un échantillon
() PR

(©) fhllA:

(P) preparagdo de amostra

37

Sampling

(F) échantillonnage

ISO/TC 102/SC 1 is in charge of developing International

Standards relating to sampling and sample preparation of iron
ore and direct reduced-iron

) o7y T
(C) HukE

(P) amostragem

38

Sinter
(F) ninerais frittés
() HERHIL

(C) kE&in

(P) s|nter

39

Sintertests

(F) epsais de frittage
() MR RER
(C) ks

(P) ehsaios de sinterizagao

ISO 8263 specifies a method for presentation of the results of
sintering tests:

40

Sized pres

(F) inerais calibrés
) HRIGL
) BhH"

(P) minérios bitolados

41

Test pprtion

plise d'essai

(£ v S e S
S A

P) pprcao teste

42

Time-BaSis sampling

F) échantillonnage a temps constant

J) RFEIEREY Y T

20
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