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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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this subclause across all International Standards for which ISO/TC 102/SC 2 is responsible.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Iron ores — Determination of total iron content —

Part 2:
Titrimetric methods after titanium(III) chloride reduction

WARNING — This document may involve hazardous materials, operations and equipment. This

doc@ment does not purportto address all of the salety prolilems associated with its U

resy

1
This

of tgtal iron content in iron ores, using potassium dichromate as titrant aftef reduction of {

by t
pota
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onsibility of the user of this document to establish appropriate health and safety

Scope

document specifies two titrimetric methods, free from mercury pollution, for the de

n(II) chloride and titanium(IIl) chloride. The excess reductant iSthen oxidized by e
ssium dichromate (Method 1) or perchloric acid (Method 2).

methods are applicable to a concentration range of 30 %-nass fraction to 72 % mass
in natural iron ores, iron ore concentrates and agglomerates, including sinter products

Normative references

se. Itis the
practices.

ermination
he iron(III)
ither dilute

fraction of

following documents are referred to in the téxt in such a way that some or all of their content

titutes requirements of this document. FofZdated references, only the edition cited

hpplies. For

ited references, the latest edition of the referenced document (including any amendmernts) applies.

B85, Laboratory glassware — Burettes
h48, Laboratory glassware — Single-volume pipettes
1042, Laboratory glassware<= One-mark volumetric flasks

D596, Iron ores — Determination of hygroscopic moisture in analytical samples — Gravi
er and mass-loss methods

8082, [ron ores/=Sampling and sample preparation procedures

B0000-1:2009, Quantities and units — Part 1: General

Terms and definitions

metric, Karl

No terms and definitions are [isted in this document.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

IEC Electropedia: available at http://www.electropedia.org/
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4 Principle

4.1 Deco

mposition of the test portion

4.1.1 Acid decomposition

For samples containing not more than 0,05 % mass fraction of vanadium, the test portion is treated
with hydrochloric acid in the presence of tin chloride.

The residue is flltered 1gn1ted and treated w1th hydrofluorlc and sulfurlc ac1ds The mlxture is fused

with potasst
with the m4

4.1.2 Fudion-filtration

For sample
mixture of
hydroxide g

4.2 Titration of iron

The major
reduced by
dichromate

potassium dlichromate solution using the sodium diphenylaminesulfonate indicator.

5 Reage
During the

or water of
5.1 Hydr
5.2 Hydr
5.3 Hydr
5.4 Hydr
5.5 Hydr
(Methods 1

in iron solutlon Wthh is treated with potassium permanganate and evaporated

containing more than 0,05 % mass fraction of vanadium, the test portién is fused w|
luxes, the cold melt is leached with water and the precipitate is filtered, washed in soq
olution, dissolved in hydrochloric acid and evaporated.

portion of the iron(IIl) is reduced by tin(II) chloride and‘the remainder of the iron(I
titanium(III) chloride. The excess reductant is oxidiZzed with either dilute potas
solution (Method 1) or dilute perchloric acid (Method)2). The reduced iron is titrated

nts

hnalysis, use only reagents of recognized analytical reagent grade, and only distilled W
pquivalent purity.

bchloric acid, p 1,16 g/ml to 1,19 g/ml. (Methods 1 and 2.)

bchloric acid, p 1,16 g/ml+t6 1,19 g/ml, diluted 1 + 1. (Methods 1 and 2.)
pchloric acid, p 1,16 g/ml to 1,19 g/ml, diluted 1 + 12. (Methods 1 and 2.)
pchloric acid)p"1,16 g/ml to 1,19 g/ml, diluted 2 + 100. (Methods 1 and 2.)

bfluoric=acid, 40 % mass fraction (p 1,13 g/ml) or 48 % mass fraction (p 1,19 g
and 2()

sined

ith a
lium

) is
sium
with

rater

ml).

5.6 Sulfuric acid, p 1,84 g/ml. (Methods 1 and 2.)

5.7 Sulfuric acid, p 1,84 g/ml, diluted 1 + 1, carefully pour 1 volume of reagent 5.6 into one volume of
cold water. (Methods 1 and 2.)

5.8 Orthophosphoricacid, p 1,7 g/ml. (Methods 1 and 2.)

5.9 Perchloric acid, 72 % mass fraction (p 1,7 g/ml), diluted 1 + 1. (Method 2.)

5.10 Sulfuric acid-orthophosphoric acid mixture, pour 150 ml of orthophosphoric acid (5.8) into
about 400 ml of water while stirring, add 150 ml of sulfuric acid (5.6), cool in a water bath, dilute with

waterto 11

and mix well. (Methods 1 and 2.)

© ISO 2019 - All rights res
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5.11 Sodium hydroxide (NaOH), solution, 20 g/1. (Methods 1 and 2.)
5.12 Hydrogen peroxide (H202), 30 % by volume solution. (Methods 1 and 2.)
5.13 Hydrogen peroxide (H202), 30 % by volume solution, diluted 1 + 9. (Method 1.)

5.14 Tin(II) chloride solution, 100 g/, dissolve 100 g of crystalline tin(II) chloride (SnClz.2H20) in
200 ml of hydrochloric acid (5.1) by heating the solution in a water bath. Cool the solution and dilute
with water to 1 1. This solution should be stored in a brown glass bottle with a small quantity of granular
tin metal. (Methods 1 and 2.)

5.15 Potassium permanganate (KMnQ4) solution, 25 g/1. (Methods 1 and 2.)

5.14 Potassium dichromate (KzCrz07) solution, 1 g/1. (Method 1.)

5.17
solu

Titanium(III) chloride (TiCl3) solution, 20 g/l, dilute one volume of titanium(IllI) chloride

fion (about 20 % TiCl3) with nine volumes of hydrochloric acid (5.2).'(Methods 1 and 2.)

n a covered
epare fresh

Alte
beal;
solu

rnatively, dissolve 1,3 g of titanium sponge in about 40 ml of hyydrochloric acid (5.1) i
er by heating in a water bath. Cool the solution and dilute_with water to 200 ml. Pr
[ion as needed.

5.18
sodi

Flux mixture, mix one portion of anhydrous sodium carbonate (NazCO3) and two |portions of

im peroxide (Naz03). (Methods 1 and 2.)

5.19
99,9
hydy

Iron standard solution, 0,1 mol/l. Transfer 7,978 1 g of iron(Ill) oxide (purity greater than
% mass fraction) to a 500 ml beaker flask\and place a small filter funnel in the neck. Add 75 ml of
ochloric acid (5.2) in small increments:and heat until dissolved. (Methods 1 and 2.)

Cool| transfer toa 1 000 ml volumetrjeflask and mix well.

Instgad of iron oxide, the use of pure metallic iron with a suitable oxidant is permitted.

ss fraction)
chloric acid

repare the solution 0,1 mol/], transfer 5,58 g of pure iron (purity greater than 99,9 % m4
500 ml Erlenmeyer flask-and place a small filter funnel in the neck. Add 75 ml of hydrg

Top
toa

(5.2)
(5.1]
to ey

1,00

5.20

in small increments-and heat until dissolved. Cool and oxidize with 5 ml of hydrog
b) added in smallpertions. Heat to boiling and boil to decompose the excess hydrogen p
pel chlorine. €ool; transfer to a 1 000 ml volumetric flask and mix well. (Methods 1 and

ml of this.sglution is equivalent to 1,00 ml of the standard potassium dichromate solut

Potassium dichromate (99,9 % minimum purity), standard solution, 0,016 67 mol

bn peroxide
eroxide and
2))

on (5.20).

1, pulverize

t6-g'of potassium dichromate reagent in an agate mortar, dry at 140 °C to 150 °C for 2 h} and cool to

- - . 1 : - /e W SR | h 1 12
ILCIHIPCT AUl T Il 4 UCSICLALUL. ([IVITUIUUS 1 dIluU 4. ]

abou
roor

Transfer 4,903 g of this material to a 300 ml beaker, dissolve in about 100 ml of water, transfer
quantitatively to a 1 000 ml volumetric flask, make up to volume with water after cooling to 20 °C and
mix well. Record the temperature at which this dilution was made (20 °C) on the stock bottle. Measure
the temperature at each use to correct the volume of titrant used.

The volumetric flask should previously be calibrated by weighing the mass of water contained at 20 °C
and converting to volume.

Water used for preparation should previously be equilibrated at room temperature.

A calibrated mercury thermometer, graduated in 0,1 °C divisions and having a marked dipping line,
should be used. Take a sufficient volume of standard solution for dipping the thermometer and transfer

© IS0 2019 - All rights reserved
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to a suitable beaker. Measure the temperature of the solution to the nearest 0,1 °C, after dipping for
more than 60 s.

5.21 Indigo carmine [5,5'-disulfonic acid disodium salt (ClgHgOgN2S2Naz)] solution, 0,1 g/100 ml,
dissolve 0,1 g of indigo carmine in a cold mixture of 50 ml sulfuric acid (5.7) and 50 ml of water.
(Method 1.)

5.22 Sodium diphenylaminesulfonate indicator solution, 0,2 g/100 ml, dissolve 0,2 g of sodium
diphenylaminesulfonate (CgHsNHCgH4SO3Na) in a small volume of water and dilute to 100 ml. (Method 1
and Method 2.)

Store the sdlution in a brown glass bottle.

5.23 Potagsium disulfate (K2S207), fine powder. (Methods 1 and 2.)

6 Apparnatus

The pipett¢ and volumetric flask specified shall be in accordance with dSO" 648 and ISO 1042,
respectively.

Ordinary laporatory apparatus and the following.

6.1 Alumjina, zirconium or vitreous carbon crucible, capacity~25 ml to 30 ml, crucibles should be
cleaned befpre use to avoid contamination with iron.

6.2 Burette, class A, in accordance with ISO 385.

6.3 Weighing bottle, of approximate volume 10, ml and approximate mass 6 g.

6.4 Platinum crucible, capacity 25 ml to 30unl and having a lid.

6.5 Weighing spatula, of a non-magnetic material or demagnetized stainless steel.

6.6 Muffle furnace, suitable foroperation in the range 500 °C to 800 °C.

7 Sampling and sanmiples

7.1 Laboratory.sample

For analysif, usefa laboratory sample of 100 um nominal top size that has been taken and preppred
in accordarcewith ISO 3082. In the case of ores having significant contents of combined watg¢r or
oxidizable compounds, use a 160 pm nominal top size.

NOTE A guideline on significant contents of combined water and oxidizable compounds is incorporated in
ISO 7764.

If the determination of total iron relates to a reducibility test, prepare the laboratory sample by crushing
and pulverizing, to 100 pm nominal top size, the whole of one of the reducibility test portions which has
been reserved for chemical analysis. In the case of ores having significant contents of combined water
or oxidizable compounds, use a 160 pm nominal top size.

4 © IS0 2019 - All rights reserved
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Preparation of test samples

7.2.1 General

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

7.2.2 Ores having significant contents of combined water or oxidizable compounds

Prepare an air-equilibrated test sample in accordance with ISO 2596 with the following types of ore:

a)

rocessed ores containing metallic iron;

b)
‘)

7.2.]

Prep
incr
contj

8

8.1

Carr
sam

NOT
affea
of th
inclu

8.2

In el
shal
sam

ore involved (see7.2 and NOTE 1 below).

NOT
of th

hatural or processed ores in which the sulfur content is higher than 0,2 % mass fractio}

hatural or processed ores in which the content of combined water is higher .than }
fraction.

B Ores outside the scope of 7.2.2

are a predried test sample as follows. Thoroughly mix the laboratery sample and, tak
bments, extract a test sample in such a manner that it is representative of the whole cor
piner. Prepare test portions in accordance with the Japaneseweighing method given in

Procedure

Number of determinations

y out the analysis, at least in duplicate, inaccordance with Annex A, independently,
ble (see 7.2).

[
»

The expression “independently/-means that the second and any subsequent result(s)
ted by the previous result(s). For this'particular analytical method, this condition implies that t
e procedure is to be carried out eithér by the same operator at a different time, or by a differ
ding appropriate recalibration in either case.

Blank test and check'test

ich run, one blank test and one analysis of a certified reference material of the same
be carried outdn-parallel with the analysis of the ore sample(s) under the same condi
ble of the certified reference material shall be prepared in the manner appropriate to

£ 1 The certified reference material is of the same type as the sample to be analysed and th
b two materials are sufficiently similar to ensure that in either case no significant changes in t

proc

-

)

v,5 % mass

ng multiple
tents of the
Annex B.

on one test

is (are) not
he repetition
ent operator,

type of ore
fions. A test
the type of

e properties
he analytical

bduve will be necessary.

Where the analysis is carried out on several samples at the same time, the blank value may be
represented by one test, provided that the procedure is the same and the reagents used are from the
same reagent bottles.

Where the analysis is carried out on several samples of the same type of ore at the same time, the
analytical value of one certified reference material may be used.

NOTE 2

The certified reference material is used only to validate the performance of the analytic

and expressly not to standardize the potassium dichromate solution.

© IS0 2019 - All rights reserved
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8.3 Determination of hygroscopic moisture content

Where the ore type conforms to the specifications of 7.2.2, determine the hygroscopic moisture content
in accordance with ISO 2596, simultaneously with the taking of the test portion (see 8.4) for the
determination of the iron content.

8.4 Testportion

Taking several increments, weigh to the nearest 0,000 2 g, approximately 0,4 g of the test sample (see
7.2), using a non-magnetic spatula (6.5).

For sampleg

Where the ¢
the mass of]
given in An|

8.5 Dete
8.5.1 Dec

8511 A

Place the te
of the beakq

Add 20 ml g
with a watd
at a higher {

Normally, t
the test pof
hotplate. TH

NOTE B

Remove thd
with warm
the beaker Y
of warm hyj
colour of ird
the filtrate

having an iron content higher than 68 % mass fraction, weigh approximately 0,38 g;

the test portion to the nearest 0,000 2 g in accordance with the Japanese weighing me
hex B.

'mination
omposition of the test portion

Cid decomposition (for samples containing < 0,05 % mass fraction vanadium)

5t portion (see 8.4) in a dried 300 ml or 400 ml beaker,project some water on the inside
br and suspend the test portion in water while swirling.

fhydrochloric acid (5.1) and 10 to 20 drops tin(I}) chloride solution (5.14), cover the be

emperature for about 10 min to decompose'the portion.

e test portion is completely decompgsed after 50 min. In case of difficulty in decompd
tion, add some new drops of tin(il).chloride solution (5.14) and keep the test portion
e total decomposition time cannot exceed 90 min.

piling is avoided to prevent volatilization loss of iron(Ill) chloride.

beaker from the source-of heat, wash the watch glass in a jet of water, and dilute to 5
water. Filter the inseluble residue on a filter paper. Scrub the remainder of the residy

drochloric acid~(5¢4). Wash the residue with warm hydrochloric acid (5.4) until the yd
n(I11) chlorideé4s no longer observed, and then wash in warm water six to eight times. Co

re type is outside the scope of 7.2.2, transfer the portion to a weighing bottle and-déeternine

thod

wall

hker

h glass, heat the solution gently at about 802€ for 1 h and continue heating without bojiling

sing
in a

0 ml
e on

vall using a policeman and transfer the remainder on to the filter paper with a small volume

llow
llect

hnd washings in a 500 ml or 600 ml beaker. Evaporate this main solution without boiling to

about 70 m] (see NOTE above).
Place the filter"paper and residue in a platinum crucible (6.4), dry then char the paper and finally ignite
at 750 °C to ° i i i i furic

acid (5.7), add about 5 ml of hydrofluoric acid (5.5), and heat gently to remove silica and sulfuric acid
(until white fumes are no longer observed).

After cooling, add 3 g of potassium disulfate (5.23) to the crucible, cover the crucible with a lid, heat
gently at first then strongly (dull red) until a clear melt is obtained. Cool, place the crucible and lid in a
250 ml or 300 ml beaker, add about 30 ml of warm water and 5 ml of hydrochloric acid (5.1) and warm
to dissolve the melt. Remove the crucible and lid, wash with a small volume of warm water. Combine
this solution with the main solution.

Add 5 drops of potassium permanganate solution (5.15), heat the solution to just below the boiling
point and maintain at this temperature for 5 min to oxidize any arsenic and organic matter. Evaporate
without boiling to about 70 ml, and follow the procedure specified in 8.5.2 (see NOTE above).
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8.5.1.2 Fusion — Filtration (for samples containing more than 0,05 % mass fraction of
vanadium and/or samples not being decomposed by the acid-decomposition)

Place the test portion in an alumina, zirconium or vitreous carbon crucible (6.1), add about 4 g of flux
mixture (5.18) and mix thoroughly. Place in a muffle furnace (6.6) at 500 °C + 10 °C for 30 min (see
NOTE 1). Remove from the furnace, heat over a burner to melt the sinter within 30 s and, swirling
gently, continue heating allowing a total heating time of 2 min.

NOTE1 Alternatively, a burner can be used instead of the furnace. In this case, fusion of the test portion is
carried out as follows: heat the crucible over a burner, first at low temperature until the contents in the crucible
begin to melt, then at high temperature (dull red) while swirling until a clear melt is obtained.

Coollllplace the crucible in a 300 ml or 400 ml beaker, add about 100 ml of warm water and_h¢at for a few
mintites to dissolve the melt. Remove the crucible, wash and add the washings to the selution. Reserve
the ¢rucible. Cool the solution and filter through a close-textured filter paper. Wash the filter twice in
sodifim hydroxide solution (5.11) and discard the filtrate and washings.

NOTE 2  Afilter paper, which is used for a fine precipitate such as barium sulfate, isyrore suitablefthan a close-
textyred filter paper.

Transfer the precipitate on the filter to the original beaker by washing’in a jet of water, add 10 ml of
hydtochloric acid (5.1), and warm to dissolve the precipitate. Placela 500 ml or 600 ml b¢aker under
the funnel, pour the solution through the original filter paper4e dissolve the remaining |precipitate.
Wash the filter three times in warm hydrochloric acid (5.3),-and several times in warm hydrochloric
acid|(5.4). Finally wash with warm water until the washingstare no longer acid. Combine the solution
and washings in the 500 ml or 600 ml beaker. Place the reserved crucible in the beaker to dissolve any
retajned iron, remove the crucible, wash and add the washings to the solution. Evaporate this solution
without boiling (see NOTE in 8.5.1.1) to about 70 ml:and follow the procedure specified in 8/5.2.

8.5.2 Reduction

8.5.2.1 Method 1: Oxidation of excess!titanium(III) chloride with dilute dichromate golution
usirlg indigo carmine indicator solution

Maintain the solution obtained in 8.5.1 at 90 °C to 95 °C and wash the cover and inside[wall of the
bealfer in a small amount of het water. Immediately add tin(II) chloride solution (5.14) dropwise to
redyce iron(Ill), while swirling the solution in the beaker until only a faint yellow tint of the iron(Ill)
chloride solution remains:.

It is essential that sofe iron(I1l) remain unreduced. If the solution is made colourless by the excessive
addition of tin(II)-¢hJoride solution, add hydrogen peroxide (5.13) or potassium permanganpte solution
(5.1%) dropwise.until the solution changes to a faint yellow tint.

NOTE Itis.convenient to use dilute potassium dichromate solution as a reference solution for estpblishing the
desiijed slight yellow tint of the iron solution. The solution is prepared by diluting 5 ml of potassiunj dichromate
stanfard solution (5.20) to 100 ml with water.

Wash the inside wall of the beaker using a small amount of hot water. Add 3 to 4 drops of indigo carmine
solution (5.21) as indicator, then titanium(Ill) chloride solution (5.17) drop by drop, while swirling
the solution, until it turns blue then colourless. Add 2 to 3 drops in excess. Immediately add dilute
potassium dichromate solution (5.16) drop by drop, to oxidize the excess of titanium(Ill) chloride, until
the solution changes to a persistent blue colour which lasts for 5 s.

Place in a cooling bath for several minutes, then dilute the solution to about 300 ml using cold water.
Follow the procedure specified in 8.5.2.3.

8.5.2.2 Method 2: Oxidation of excess titanium(Ill) chloride solution with perchloric acid

Maintain the solution obtained in 8.5.1 at 90 °C to 95 °C and wash the cover and inside wall of the
beaker with a small amount of hot water. Immediately add tin(II) chloride solution (5.14) dropwise to
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reduce iron(IIl), while swirling the solution in the beaker until only a light-yellow colour remains (see
NOTE in 8.5.2.1).

Reduce the remaining iron(Ill) by adding titanium(Ill) chloride solution (5.17), drop by drop, until
the yellow colour has disappeared, then add an additional 3 to 5 drops. Wash the inside wall of the
beaker with a small amount of water and reheat rapidly to an incipient boil. Remove from the source
of heat and immediately add, all at once, 5 ml of perchloric acid (5.9). Mix well by swirling for about 5 s.
Dilute immediately with cold (< 10 °C) water to 300 ml. Cool rapidly to < 15 °C and follow the procedure

specified in

8523 T

tration

Titrate the

standard s¢lution (5.20), while swirling, until the amount of the titrate reaches 10 ml.cAdd 3

of sulfuric
dichromate
as an indic
and a final

NOTE B

s

acid-orthophosphoric acid mixture (5.10) and continue to titrate with the potas
standard solution (5.20) using 0,5 ml of the sodium diphenylaminesulfonate\solution (]
or. The end point is reached when the green colour of the solution changésto a bluish g
op of the titrant imparts a violet colour.

hrium diphenylaminesulfonate can be used as an indicator.

The ambient temperature of the potassium dichromate solution should be noted. If this differs by 1

than 1 °Cf
correction:
the ambient
standard vd

8524 B

Determine

steps of thq
by means d
described i1
is calculate

VZ =VC

NOTE1 Iy
dichromate

the blank sol
potassium d

NOTEZ T
converting t

rfom the temperature at which it was prepared (20 °C), miake the appropriate volum
0,02 % relative for each 1 °C of difference (for example, the titre should be decreased y
temperature during the titration is higher than the temperature during preparation o
lumetric solution). A correction for the temperature difference, if any, is essential.

lank test

the blank test value (8.2) using the samie amounts of all reagents and following al
procedure. Immediately before reduction (8.5.2) with tin(II) chloride solution (5.14)
f a one-mark pipette, 1,00 ml of iren standard solution (5.19) and titrate the solutig
1 8.5.2.2. Record the volume of this'titration as Vp. The blank test value of this titratior

l in Formula (1):
-1,00

the absence of iron,~the sodium diphenylaminesulfonate indicator does not react with
olution. The addition of the iron solution is therefore necessary to promote indicator respon
ution and thus dllow a suitable correction for the blank in terms of its equivalent in millilitres ¢
chromate standard solution.

he 1 ml'one-mark pipette is previously calibrated by weighing the mass of water delivered
volume.

Cold solution obtained in accordance with 8.5.2.1 or 8.5.2.2 with the potassium dichroylnate

D ml
ium
.22)
reen

nore
ptric
yhen
f the

the
add,
n as
, V2,

M

the
se in
f the

and

9 Expression of results

9.1 Calculation of total iron content

The total iron content, wre, as a percentage mass fraction, is calculated from Formula (2):

Vyq

Wre

-V
=—1 "2 00055847x100xK

m
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where
%1 is the volume, in millilitres, of potassium dichromate standard solution (5.20) used
for the titration of the test sample;
%} is the volume, in millilitres, of potassium dichromate standard solution used for the
titration in the blank test, corrected for the iron added in 8.5.2.4;
m is the mass, in grams, of the test portion;

where A is the hygroscopic moisture content, as a percentage mass fraction, determined in
with ISO 2596.

9.2

9.2.
The

The

1 Repeatability and permissible tolerance

0,005 584 7 is a multiple of the atomic mass of iron;

K is 1,00 for predried test samples (7.2.3), and for air-equilibrated test'sam]
is the conversion factor found from Formula (3):
- 100
100-A

General treatment of results

precision of Method 1 is expressed by the regression Formulae (4) to (7):
Rq=0,181

P=0,399
54 =0,064
5. =0,130

precision-ofMethod 2 is expressed by the regression Formulae (8) to (11):

Rq =0,0034X-0,0187

bles (7.2.2)

(3

accordance

(4)

(5)

(6)

(7)

(8)

=0;37
04=0,0012X-0,0066

oL =0,12
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where
Rq
P
ad

oL,

is the independent duplicate limit;
is the permissible tolerance between laboratories;
is the independent duplicate standard deviation;

is the between laboratories standard deviation.

9.2.2 Dellermination of analytical result

Having con

independent duplicate limit, R4, using the procedure given in Annex A, and obtain theAinal laborg

result u (se¢

9.2.5).

9.2.3 Betiween-laboratories precision

Between-la
by two lab
9.2.2. Comp)

u
U1z =7

where

u
Uz
H1,2
If |H1 -y |
9.2.4 Chsg

The truene
(CRM)ora

poratories precision is used to determine the agreement betweeh the final results repg
pratories. The assumption is that both laboratories followéd the procedure describg
ute the following quantity:

1~ Hp
2

is the final result reported by laboratory 1;
is the final result reported by laboratory 2;
is the mean of the final results.

< P, the final results are in'‘agreement.

ck for trueness

s of the analytical method shall be checked by applying it to a certified reference mat
Feference material (RM) (see NOTE 1 of 8.2). Calculate the analytical result, u, for the C

RM using the procedugres in 9.1 and 9.2, and compare it with the reference or certified value A¢. T

are two pos

a) |.uc -4

sibilities:

c | <€, in which case the difference between the reported result and the certified/refer

puted the independent duplicate results according to Formula (2), compare them with the

tory

rted
d in

erial
RM/
here

ence

value is

Lo o 11 H H L3 4+
DL(]LIDLILCllly lllDlslllllLallL,

b) |uc -A. | >(, in which case the difference between the reported result and the certified/reference

value is statistically significant;

where

HUc
Ac
C

10

is the final result for the certified reference material;
is the certified/reference value for the CRM/RM;

is a value dependent on the type of CRM/RM used, see Formula (12).
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Certified reference materials used for this purpose should be prepared and certified in accordance with
ISO Guide 35.

C shall be calculated using Formula (12):

2

2, Swe
Spet n O_2
C=2{—We 157+ 4 (12)
N
C
where
b1.c is the between-laboratories standard deviation of the certifying laboratoriey;
EWe is the within-laboratory standard deviation of the certifying laboratori€s;
TWe is the average number of replicate determinations in the certifying laboratotfies;
Ve is the number of certifying laboratories;
n is the number of replicate determinations carried out.onthe CRM/RM;

The ffollowing procedure should be used when the information on the reference material g
incomplete:

cert

9.2.5 Calculation.offinal result

The
othe
rouy]

a)

b1, and o4 are as defined in 9.2.1.

elete the expression S\ZNC /Ny, and regard sfit as the standard deviation of the laboraf

use Formula (13):

2
(o)
::2,/2cyf+—d
n

A CRM certified by only one,laboratory should be avoided unless it is known to have 3

ertificate is

f there are sufficient data to enable the between-laboratories standard deviation to b¢ estimated,

ory means;

fthe certification has been made by only ohe laboratory or if the interlaboratory results are missing,

fied value.

final result,is the arithmetic mean of the acceptable analytical values for the test s3
rwise détermined by the operations specified in Annex A, calculated to four decimal
ded offto the second decimal place as follows:

iwhere the figure in the third decimal place is less than 5, it is discarded and the figure i

decimal place 1n accordance with 150 oUUUU-1:Z00Y, B.5, Rule A, 1s Kept unchanged;

(13)

n unbiased

mple, or as
places and

| the second

b) where the figure in the third decimal place is 5 and there is a figure other than 0 in the fourth
decimal place, or where the figure in the third decimal place is greater than 5, the figure in the
second decimal place is increased by one;

c) where the figure in the third decimal place is 5 and there is a figure 0 in the fourth decimal place,
the 5 is discarded and the figure in the second decimal place is kept unchanged if itis 0, 2, 4, 6 or 8
and is increased by one ifitis 1, 3,5, 7 or 9.
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9.2.6 Oxide factors

WF6203 = 1,430 WFe
WFeO = 1,286 WFe

WFe3O4 . 1,382 WFe

10 Test report

The test repgort shall include the following information:
a) name apd address of the testing laboratory;

b) date offissue of the test report;

c) referenfce to this document, i.e. ISO 2597-2;

d) detailspecessary for the identification of the sample;
e) result df the analysis;

f) referenfce number of the result;

g) any characteristics noticed during the determination and any operations not specified in|this
docume¢nt which may have had an influence on the results, either for the test sample or the certjified
referenice material(s).
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