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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.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trads
URL: www.j

the ISO/IEC Directives, Part 1. In particular ia needed fo
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subje

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation on the voluntary nature of standards, the :meaning of I1SO specific terms
related to conformity assessment, as well as information about ISO’s adherence t
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follo
so.org/iso/foreword.html.

This docum)|
Subcommitt

This fourth
minor revis

in 5.11,

ent was prepared by Technical Committee“ISO/TC 102, Iron ore and direct reduced
ee SC 2, Chemical analysis.

1d /or

S not

and
b the
wing

iron,
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on with the following changes:

minor editorial/grammaticallamendments have been incorporated;

— in 6.1, “Wwith alid” has been insérted after “crucible”;

— in 6.3 b}, “the ratio betweef*jhias been inserted before “the slope” and minor editorial/grammatical
amendrhents have beendncorporated;

— inZ.2,r¢ferencetolS@2596 hasbeenincorporated and 7.2 hasbeenrearrangedinamore approgriate
layout/format;

— in 8.2, referefice to [SO 2596 has been incorporated;

— ‘“predrie¢d*has been deleted where it is inappropriate in 8.1, 8.2, and 8.3.2;

— some references to the reagents in 8.4.2, 8.4.3, and Table 2 have been corrected;

— inthe last line of 9.2.3, the formula has been corrected from ‘:”1 - AC‘ <P to‘u1 - :“2‘ <P;

across all International Standards for which ISO/TC 102/SC 2 is responsible.

in 9.2.4, Formula (7) and the relevant descriptions have been modified to harmonize this subclause
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INTERNATIONAL STANDARD IS0 10203:2017(E)

Iron ores — Determination of calcium — Flame atomic
absorption spectrometric method

WARNING — This document might involve hazardous materials, operations, and equipment.
This document does not purport to address all of the safety problems associated with its use.
It is the responsibility of the user of this document to establish appropriate health and safety
practices and determine the applicability of regulatory limitations prior to use.

1 $cope

This|document specifies a flame atomic absorption spectrometric method for the determimpation of the
masyq fraction of calcium in iron ores.

This|method is applicable to mass fractions of calcium between 0,010 %%and 8,00 % in hatural iron
ores|iron ore concentrates, and agglomerates, including sinter products:

2 Normative references

The following documents are referred to in the text in such'a way that some or all of their content
constitutes requirements of this document. For dated reférences, only the edition cited |applies. For
unddted references, the latest edition of the referenceddocument (including any amendmepts) applies.

ISO 648, Laboratory glassware — Single-volume pipettes
ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 2596, Iron ores — Determination of Aiygroscopic moisture in analytical samples — Gravjmetric, Karl
Fischer and mass-loss methods

[SO 3082, Iron ores — Sampling and sample preparation procedures
ISO 3696, Water for analytical laboratory use — Specification and test methods
ISO 1764, Iron ores — Preparation of predried test samples for chemical analysis

ISO 8§0000-1:2009, Quantities and units — Part 1: General

3 Terms-and definitions

No t¢rmS.and definitions are listed in this document.

ISO and TEC maintain terminological databases tor use 1n standardization at the following addresses:

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

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

4 Principle

The test portion is decomposed by the treatment with hydrochloric acid and a small amount of nitric
acid, and then evaporated to dehydrate silica, followed by dilution and filtration.

The residue is ignited and silica is removed by evaporation with hydrofluoric and sulfuric acids. The
residue is fused with sodium carbonate and the cooled melt is dissolved in the filtrate.

© IS0 2017 - All rights reserved 1
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The solution obtained is aspirated into the flame of an atomic absorption spectrometer using a
dinitrogen oxide-acetylene burner.

The absorbance values obtained for calcium are compared with those obtained from calibration

solutions.

5 Reagents

During the analysis, use only reagents of recognized analytical grade and only water that complies with
Grade 2 of ISO 3696.

5.1

5.2 Hydrg
5.3 Hydrg
5.4 Nitrig
5.5 Hydrg
5.6 Sulfus
5.7 Pure}
5.8 Backg

Dissolve 5,0
drop by drg
and dilute t
iron solutiot
volumetric

5.9 Lanth|

Dissolve 50
50 ml of hyd

5.10 Calciu

Dissolve 1,2

Sodiu|m carbonate, (NaC03), anhydrous.

pchloric acid, (p 1,19 g/ml).

pchloric acid, p 1,19 g/ml, diluted 1 + 9.

acid, p 1,4 g/ml.

pfluoric acid, p 1,13 g/ml, 40 % (mass fraction) or p 1,185 g/xl, 48 % (mass fraction).
fic acid, p 1,84 g/ml, diluted 1 + 1.

ron, minimum purity 99,9 % (mass fraction), of mass fraction of calcium less than 0,000

round solution.

g pure iron (5.7) in 50 ml of hydrochloric acid (5.2) and oxidize by adding nitric acid
p. Evaporate until a syrupy consistency is obtained. Add 20 ml of hydrochloric acid
b 200 ml with water. Dissolve 17 g'of sodium carbonate (5.1) in water, add carefully t
1, and heat to remove carbon dioxide. Transfer the cooled solution to a 1 000 ml one-
lask, dilute to volume with$ater, and mix.

anum chloride solution.

g of lanthanumcchloride (LaCl3-7H20) (of mass fraction of calcium less than 0,002
rochloric acid‘(5.2) and 300 ml of hot water. Cool and dilute to 1 1.

m standard solution, 25 pg Ca/ml.

2 %.

(5.4)
(5.2)
p the
mark

0) in

487 g of dried calcium carbonate (CaCO3) [minimum purity 99,9 % (mass fraction),

at 105 °C fo

F 9 h] in 100 ml of hydrochloric acid (5.2

Hried

), diluted 1 + 3. When dissolved, cool, transi|er to

a1l000ml

one-mark volumetric flask, dilute to volume with water, and mix. Transfer 10 mI of this
solution to a 200 ml one-mark volumetric flask, dilute to volume with water, and mix.

5.11 Calcium calibration solutions.

Using pipettes, transfer 2,0 ml, 5,0 ml, 10,0 ml, 15,0 ml, and 20,0 ml portions of calcium standard
solution (5.10) to 200 ml volumetric flasks (Clause 6). Add 6 ml of hydrochloric acid (5.2), 60 ml of
background solution (5.8), and 40 ml of lanthanum chloride solution (5.9) to each flask. Dilute the
solution to volume with water and mix. Prepare a zero calcium calibration solution by transferring
60 ml of the background solution to a 200 ml volumetric flask. Then add 6 ml of hydrochloric acid (5.2)
and 40 ml of lanthanum chloride solution (5.9). Dilute the solution to volume with water and mix.

© ISO 2017 - All rights reserved
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6 Apparatus

Ordinary laboratory apparatus, including one-mark pipettes and one-mark volumetric flasks complying

with

the specifications of ISO 648 and ISO 1042, respectively, and the following.

All glassware, volumetric flask lids, and the platinum crucibles shall first be washed in hydrochloric
acid (diluted 1 + 1) and then in water.

6.1

6.2

Platinum crucible with a lid, of minimum capacity 30 ml.

Muffle furnace, capable of maintaining a temperature of approximately 1 100 °C

6.3
WAR
dinif
whe
The {

|

q

q

4

The {

b), and c) and for all subsequent meastrements.

NOTH
used

$5.11) shall be at least 0,3.

20 % of the concentration range determined in the@ame way shall not be less than 0,7.

Atomic absorption spectrometer, equipped with a dinitrogen oxide/acetylene®Burng

NING — Follow the manufacturer’s instructions for igniting and. -extingy
rogen oxide-acetylene flame to avoid possible explosion hazards. Wear tinted sa
hever the flame is burning.

tomic absorption spectrometer used in this method shall meet théfollowing criteria.

Minimum sensitivity: The absorbance of the most concentrated calcium calibration §

[raph linearity: The ratio between the slope of the calibration graph covering the top
oncentration range (expressed as a change in absorbance) and the value of the slope fo

olution and that of the zero calibration solution, each being calculated from a sufficier
epetitive measurements, shall be less than'1,5 % and 0,5 %, respectively, of the mean
ibsorbance of the most concentrated calibration solution.

1se of a strip chart recorder and/or*digital readout device is recommended to evaluat

Instrument parametefs'can vary with each instrument. The following parameters wersg
in several laboratories and they can be used as guidelines. Solutions were aspirated into a dini

PT.

ishing the

fety glasses

olution (see

20 % of the
- the bottom

Minimum stability: The standard deviation of the absorbance of the most concentrated calibration

It number of
value of the

e criteria a),

successfully
trogen oxide-

ates may still

acetyllene flame of a premixburner.

In sy$tems where the valies shown below for gas flow rates do not apply, the ratio of the gas flow r|
be a yseful guidelines

—  Hollow cathode lamp, mA 15

— Wayelength, nm 422,7

— initrogen oxide flow rate, I/min 138

— Acetylene flow rate, [/min 6,6

7

7.1

Sampling and samples

Laboratory sample

For analysis, use a laboratory sample of -100 pum particle size which has been taken and prepared
in accordance with ISO 3082. In the case of ores having significant contents of combined water or

oxidizable compounds, use a particle size of =160 pm.

NOTE A guideline on significant contents of combined water and oxidizable compounds is incorporated in
ISO 7764.
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7.2 Preparation of predried test samples

7.2.1 Gen

eral

Depending on the ore type, proceed in accordance with either 7.2.2 or 7.2.3.

7.2.2 Met

hod specified in ISO 2596

This method is applicable to all types of ores.

Thoroughly mix the laboratory sample and, taking multiple increments, extract a test sample in

such a way
equilibrium

7.2.3
This method
a) process
b) natural
c)

Thoroughly
way thatiti

natural

Method specified in ISO 7764

that it is representative of the whole contents of the container. Bring the test sampld
with the laboratory atmosphere in accordance with ISO 2596.

| is not applicable to the following types of ores:

ed ores containing metallic iron (direct-reduces iron);

or processed ores in which the sulfur content is higher than 0,2%;
or processed ores in which the content of combined wateréis)higher than 2,5 % by masg

mix the laboratory sample and, taking multiple increments, extract a test sample in s
5 representative of the whole contents of the contajner:

8 Procedure

8.1 Number of determinations

Carry out the analysis at least in duplicate-in~accordance with Annex A, independently, on ong
sample (see(7.2).

NOTE T
by the previd
procedure is
either case, a

8.2 Test portion

Taking sevd
equilibrated
the hydrosc

e expression “independently{“means that the second and any subsequent result is not aff
us result(s). For this particylar analytical method, this condition implies that the repetition
carried out either by tlie same operator at a different time or by a different operator includi
ppropriate recalibratief:

ral incréments, weigh, to the nearest 0,000 2 g, approximately the amount of thg
test sample obtained in accordance with 7.2.2 specified in Table 1. Concurrently, deter
ppi¢imoisture content in accordance with ISO 2596 and calculate the dried mass of th{

into

2

ich a

test

ected
bf the
hg, in

air-
mine
P test

portion.

Where the test sample is obtained in accordance with 7.2.3, transfer the test portion specified in Table 1
to a weighing bottle, then dry at 105 °C * 2 °C and determine the dried mass of the test portion to the
nearest 0,000 2 g in accordance with ISO 7764.

Table 1 — Mass of test portion

Expected mass fraction of calcium in sample, wc, | Mass of test portion
Mass fraction % g
0,010 < wca 4,00 0,5
4,00 <wc, < 8,00 0,2

© ISO 2017 - All rights reserved
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Blank test and check test

8.3.1 Blanktest

8.3.1.1 Preparation of blank test solution

Using pure iron (5.7) with a 60 % mass of the test portion in place of the test portion, carry out the
same procedure described in 8.4.1 to 8.4.3 as the test portion in parallel with it.

8.3.1.2 Measurement of blank value

Carr

Whe
repr{
thes

8.3.2

In ea|
para
refen
sam¢
simi]
nece

Whe
analy

8.4

8.4.1

Tran
of hyf
beloy
miny
105
and Y
to bd
texty
with
with

y out in accordance with 8.4.5.

e the analysis is carried out on several samples at the same time, the blank vg
esented by one test, provided that the procedure is the same and that the reagents ug
hme reagent bottles.

Check test

ch run, one analysis of a certified reference material of the same'type of ore shall be c
lel with the analysis of the ore sample(s) under the same conditions. A test sample of

type as the sample to be analysed and the properties.of.the two materials should be
ar to ensure that, in either case, no significant changes in the analytical procedure
Ssary.

Fe the analysis is carried out on several samples of the same type of ore at the sar
Ftical value of one certified reference material may be used.

Determination

Decomposition of the test portion

sfer the test portion (see 8:2)to a 250 ml beaker. Moisten with a few millilitres of watg
drochloric acid (5.2), cever with a watch-glass, and heat gently. Increase the heat an
v boiling, until no furthér attack is apparent. Add 2 ml of nitric acid (5.4) and diges
tes. Remove the watch-glass and evaporate the solution until dry. Heat the salts on a
C to 110 °C for 30, min. Add 5 ml of hydrochloric acid (5.2), cover the beaker with a

il. Wash the‘watch-glass and the walls of the beaker and filter the solution through
re paper_containing some filter pulp into a 250 ml beaker. Carefully remove all adher
a rubber:tipped glass rod or moistened filter paper and transfer to the filter, washing
dildte& hydrochloric acid (5.3), then with hot water until the filter paper is free of iron.

lue may be
ed are from

hrried out in
the certified

ence material shall be prepared as specified in 7Z.2. The certified reference material should be of the

sufficiently
will become

he time, the

r, add 25 ml
1 digest just
[ for several
hot-plate at
ivatch-glass,

varm for sevefal minutes. Add 50 ml of water, stirring to avoid the hydrolysis of titaniym, and heat

a medium-
ng particles
three times
Transfer the

pap¢

r‘and residue to a platinum crucible (6.1).

Evap

orate the filtrate to about 100 ml and retain it.

The filter paper shall first be washed several times in warm hydrochloric acid (diluted 1 + 2), then in
warm water after being attached to the funnel.

8.4.2 Treatment of the residue

Ignite the filter paper and residue in a platinum crucible (6.1) at a low temperature (500 °C to 800 °C).
Cool, moisten with a few drops of water, and add three or four drops of sulfuric acid (5.6) and 10 ml of
hydrofluoric acid (5.5).

© ISO
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Evaporate slowly to expel silica and then fume to remove the excess sulfuric acid. Ignite at about 700 °C.
Add 1,0 g of sodium carbonate (5.1) to the residue (see note), cover the crucible, and fuse over a burner
or in a muffle furnace (6.2) until a clear melt is obtained (at about 1 100 °C for 15 min).

NOTE

If difficulties are experienced with the fusion, 2 g of sodium carbonate (5.1) can be used, in which

case, it is advisable to double the amount of sodium carbonate and the volume of hydrochloric acid (5.2) in the
background solution (5.8).

8.4.3 Preparation of the test solution

Dissolve the cooled melt in the retained filtrate (see 8.4.1), then remove and wash the crucible and cover

(see next pa|

If the soluti
titanium, it

Transfer thg

When the n
chloride sol
thelow Cas

When the n
and mix.

Transfer an
and add 40
hydrochlori
This solutio

The dilution
the calibrat
may be pref]
blank test s

agraphy:

on is cloudy at this stage, indicating the presence of substantial amounts of hydrol
should be filtered prior to the transfer to the 200 ml volumetric flask.

solution to a 200 ml one-mark volumetric flask.

hass fraction of calcium in sample is expected to be <0,10 %, add~40 ml of lanth4
ition (5.9), dilute to volume with water, and mix. This solution is thefinal test solutig
ample.

ass fraction of calcium in sample is expected to be >0,10. %, dilute to volume with

appropriate aliquot of this solution (see Table 2) t0.3*200 ml one-mark volumetric
m] of lanthanum chloride solution (5.9). Add the amount of background solution (5.8
C acid (5.2) indicated in Table 2, dilute to volume\with water, and mix (see last paragn
h is the final test solution for the high Ca sample.

on solutions. For instruments having high sensitivity, smaller portions of the test sol
prable. Avoid aliquot portions of less'than 2 ml by making a preliminary dilution. Tred
lution similarly.

yzed

num
n for

vater

flask
and

aph).

s shown in Table 2 will provide mass concentrations of calcium falling within the ranlge of

1tion
t the

Table 2 —Dilution guide for test solution

Expected mass fraction Aliquot Equivalent mass Background Hydrochloric
of calcium ip sample, wc, r?ll of sample solution (5.8) to be added |acid (5.2) to be added
Do g ml ml
0,10 < Wca<1,00 20 0,05 55 5
1,00 < Wca <4,00 5 0,0125 60 6
4,00 <Wca < 8,00 5 0,005 60 6
8.4.4 Adjphstment of the atomic absorption spectrometer

Set the wavelength for calcium (422,7 nm) to obtain minimum absorbance. Fit the correct burner
and, in accordance with the manufacturer’s instructions, light the appropriate flame. After 10 min of
preheating the burner, adjust the fuel flow and burner to obtain maximum absorbance while aspirating
the calibration solution of highest mass fraction of calcium (see 5.11). Then evaluate the criteria in 6.3.

When the sensitivity of the instrument is too high to meet the criteria, it is permitted to set analytical
conditions by which the absorbance is not the maximum. In this case, the criteria in 6.3 shall be met
and the conditions shall not be changed during the measurements of all solutions prepared in each
independent analysis.

Aspirate water and the calibration solution to establish that the absorbance reading is not drifting and
then set the initial reading for water to zero absorbance.

© ISO 2017 - All rights reserved
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8.4.5 Atomic absorption measurements

Aspirate the calibration solutions (5.11), the blank test solution (8.3.1.1), and the final test
solution (see 8.4.3) in order of increasing absorption, starting with the blank test solution and the zero
calibration solution, with the final test solution being aspirated at the appropriate point in the series.
Aspirate water between each solution and record the readings when stable responses are obtained.

Repeat the measurements at least twice.

If necessary, convert the average of the readings for each solution to absorbance. Obtain the net
absorbance of each calibration solution by subtracting the absorbance of the zero calibration solution.
Prep re a calibration gr:\ph hy p]nﬂ'ing the net absorbance values of the calibration selutions against

the concentration of calcium, in micrograms per millilitre.

Convert the net absorbance values of the blank test solution and the final test solutign to micrograms of
calcifim per millilitre by means of the calibration graph.

9 Expression of results

9.1 | Calculation of mass fraction of calcium

The mass fraction of calcium, wc,, expressed in percentage, is¢calculated to four decimal places using

Formula (1):

(Pca = Peap) x 200

w =
Ca m x 10 000
(1)
_ Pca ~ PcaB
m x50
wherte

fAca isthe mass concentration,in‘micrograms per millilitre, of calcium in the final test solution;
fAcaB is the mass concentration, in micrograms per millilitre, of calcium in the blank test solution;

m  is the mass, in grams, of sample contained in a 200 ml volume of the final test solyition, taking
into account any preliminary dilution which might have been made.

9.2 | General treatment of results

9.2.1 Repeatability and permissible tolerance

The precision of this analytical method is expressed by the following regression formulae:

NOTE Additional information is given in Annex B and Annex C.
Ry = 0,027 22 x %% (2)
P=0,03871x"°"7% (3
o, =0,009 62 X °%% @)

© IS0 2017 - All rights reserved 7
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0,575 62
o, =0,01206 X " (5)

where

Rq isthe independent duplicate limit;

X is the mass fraction of calcium, expressed in percentage, of the pre-dried test sample,
calculated as follows:

— within-laboratory Formula (2) and Formula (4): the arithmetic mean of the duplicate
val{ies;

— | between-laboratories Formula (3) and Formula (5): the arithmetic mean of the final re-
sults (see 9.2.5) of the two laboratories;

P isthe permissible tolerance between laboratories;
oq isthe independent duplicate standard deviation;

o1, is the between-laboratories standard deviation.

9.2.2 Detprmination of analytical result

Having computed the independent duplicate results according to Fermula (1), compare them with the
independent duplicate limit (Rq), using the procedure given in Figure A.1, and obtain the final laboratory
result, y, which is calculated to five decimal places for mass fractions of calcium less than 1 % and to
four decimal places for mass fractions greater than 1 %.

9.2.3 Between-laboratories precision

Between-laloratories precision is used to determine the agreement between the final laboratory
results reparted by two laboratories.

Compute the following quantity using Formula (6):

i T Hy
P =5 (6)

where

u12 is the mean of final results;

u1 is the final'result reported by laboratory 1;

uz is thefinal result reported by laboratory 2.

Substitute u12 for X in Formula (3) and calculate P.

If "“1 - /,12‘ < P, the final results are in agreement.

9.2.4 Check for trueness

The trueness of the analytical method shall be checked by applying it to a certified reference
material (CRM) or a reference material (RM). The procedure is the same as that described above. After

8 © IS0 2017 - All rights reserved
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confirmation of the precision, the final laboratory result is compared with the reference or certified
value, Ac. The following are two possibilities:

a) (M.~ AC‘ < C,in which case, the difference between the reported result and the reference/certified
value is statistically insignificant;

b) Mo — AC‘ > C,in which case, the difference between the reported result and the reference/certified
value is statistically significant.

where

fic is the final result for the certified reference material;

N

lc is the certified/reference value for the CRM/RM;

is a value dependent on the type of CRM/RM used.

Certified reference materials used for this purpose should be prepared and certified in accardance with
ISO Guide 35.

C shdll be calculated using Formula (7):

2
S
sf +—We
c 2
. Mwe . 2,94
=z Twe 52, % (7)
N n
C
where
JLc is the between-laboratories standard deviation of the certifying laboratorief;
Jwe is the within-laboratory,standard deviation of the certifying laboratories;
nwe is the average number of replicate determinations in the certifying laboratories;
N is the number.of certifying laboratories;
1 is the numniber of replicate determinations carried out on the CRM/RM;

@1, and oq aresas/defined in 9.2.1.

The following procedure should be used when the information on the reference material ¢ertificate is
incompletes:

— if there are sufficient data to enable the between-laboratories standard deviation to be estimated,

delete the expression sst / Ny, andregard sic as the standard deviation of the laboratory means;

— ifthe certification hasbeen made by only one laboratory or if the interlaboratory results are missing,
use Formula (8):

2
O
C= 2,/205 ¥ Td (8)

A CRM certified by only one laboratory should be avoided, unless it is known to have an unbiased
certified value.
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9.2.5 Calculation of final result
The final result is rounded off the final laboratory result to the third decimal place for mass fractions

of calcium less than 1 % and to the second decimal place for mass fraction greater than or equal to 1 %
according to Rule A shown in ISO 80000-1:2009, B.3.

9.3 Ocxide factor
The oxide factor, expressed as a percentage, is given by Formula (9):

Weo = 1,399 we, 9)

10 Test report

The test replort shall include the following information:

a) the nanje and address of the testing laboratory;

b) the datg of issue of the test report;

c) areference to this document, i.e. ISO 10203;

d) the detdils necessary for the identification of the sample;
e) the resylt of the analysis;

f) the reference number of the result;

g) any chdracteristics noticed during the determination and any operations not specified in this
document which might have had an influence onthe result, for either the test sample or the certified
referen¢e material(s).
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Annex A
(normative)

Flowsheet of the procedure for the acceptance of analytical values
for test samples

Start with independent duplicate results

Yes X, + X
p= 21t

No

One more determination

Yes X1+ X+ X
Xmax - Xmin < 112Rd u= %
One more deterrmination
Yes X1+ X0+ X5+ X
Xmax ~ Xmin < 1,3R4 U= 1 24 3 4

u =Median (X1, X5, X3, X3)

Key
Rq permissible tolerance within a laboratory (repeatability)

Figure A.1 — Flowsheet of the procedure for the acceptance of analytical values for test samples
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Annex B
(informative)

Derivation of repeatability and permissible tolerance formulae

The formulae in 9.2.1 were derived from the results of international analytical trials carried outin 2007
to 2011 on eight iron ore samples, involving eight laboratories in four countries.

Graphical treatment of the precision data is given in Figure C.1.
The test samples used are listed in Table B.1.

NOTE1 Atfeportoftheinternational trials and a statistical analysis of the results [Document$ ISO/TC 102/SC 2
N1969, (Margh 2012)] is available from the Secretariat of ISO/TC 102/SC 2.

NOTE 2  The statistical analysis was performed in accordance with the ISO/TC-102/TCR 5 (Technical

committee report No. 5): Procedures for statistical evaluation of data resulting«from international [ests,
principles enlbodied in ISO 5725 (all parts).

Table B.1 — Mass fractions of calcium in test samples

Sample Mass fracti:))/n of calcium
0

]SS 801-6 Indian hematite 0,014a
JSS 803-6 Hamersley hematite 0,013a
JSS 804-2 Iscor hematite 0,049 0
JSS 820-3 Robe river limonite 0,269
]SS 831-1 Taharoa iron sahd 0,95
JSS 853-1 Algarrobo pellet 1,78
]SS 851-4 Sinterediore 7,08
JSS 851-5 Sintéred ore 794

a  Non-ceftified value.
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