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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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TECHNICAL SPECIFICATION ISO/TS 2597-4:2019(E)

Iron ores — Determination of total iron content —

Part 4:
Potentiometric titration method

ARNING : : volve - hazardous ations—and-ec ent. This
dqcument does not purport to address all of the safety problems associated with its,usg. It is the
responsibility of the user of this document to establish appropriate health and sdfety practices
arld determine the applicability of regulatory limitations prior to use.

1| Scope

This document specifies a potentiometric titration method for the determination of total irgn content
of|iron ores, using potassium dichromate as titrant after reduction of the iron(III) by tin(II) chloride
and titanium(III) chloride. The excess reductant is then oxidized by.potassium dichromate solution.

THhis method is applicable to total iron contents between a mass ffaction of 29,04 % and a mags fraction
of[72,02 % in natural iron ores and iron ore concentrates and-agglomerates including sinter pfoducts.

2| Normative references

The following documents are referred to in the text in such a way that some or all of their content
copstitutes requirements of this document. Fogr‘dated references, only the edition cited applies. For
urjdated references, the latest edition of the reférenced document (including any amendmentg) applies.

ISP 648, Laboratory glassware — Single-velume pipettes
ISP 1042, Laboratory glassware — One-mark volumetric flasks

ISP 2596, Iron ores — Determination of hygroscopic moisture in analytical samples — Gravimgtric, Karl
Fischer and mass-loss methods

ISP 3082, Iron ores — Sampling and sample preparation procedures

ISP 7764, Iron ores=~Preparation of predried test samples for chemical analysis

3| Terms.and definitions

Ng terms.and definitions are listed in this document.

[SP'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/

4 Principle

For samples containing not more than a mass fraction of 0,1 % of vanadium, copper or manganese, the
test portion is treated with hydrochloric acid in the presence of tin chloride and the residue is filtered,
ignited and treated with hydrofluoric and sulfuric acids. The mixture is fused with potassium disulfate
and the cold melt is dissolved in water and hydrochloric acid and neutralized with ammonia solution.
The precipitate is filtered, washed with water, dissolved with hydrochloric acid and combined with

© IS0 2019 - All rights reserved 1
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the main iron solution, which is treated with potassium permanganate and evaporated. Finally, after
the combined solution is treated with correlative reagents, the total iron in solution is titrated by a
potentiometric titrator.

5 Reagents

During the analysis, use only reagents of recognized analytical grade, and only distilled water or water
of equivalent purity.

5.1 Hydrochloricacid, p 1,16 g/mlto 1,19 g/ml.

5.2 Hydrochloric acid, p 1,16 g/ml to 1,19 g/ml], diluted 1 + 1.
5.3 Hydrochloric acid, p 1,16 g/ml to 1,19 g/ml, diluted 2 + 100.
5.4 Hydrofluoric acid, a mass fraction of 40 % (p 1,13 g/ml) or a mass fraction,6f48 % (p 1,19 g/m|l).
5.5 Sulfuricacid, p 1,84 g/ml.

5.6 Sulfuricacid, p 1,84 g/ml], diluted 1 + 1.

Carefully|pour 1 volume of reagent (5.5) into 1 volume of cold water.
5.7 Orthophosphoricacid, p 1,7 g/ml.

5.8 Sulfuric acid-orthophosphoric acid mixture.

Pour 150| ml of orthophosphoric acid (5.7) into about 400 ml of water while stirring, add 150 ml{of
sulfuric agid (5.5), cool in a water bath, dilute with water to 1 1 and mix well.

5.9 Amjmonia solution, a mass fraction'of28 % (p 0, 90 g/ml) to a mass fraction of 30 % (p 0, 96 g/n}l).
5.10 Hydrogen peroxide (H,0,),@yolume fraction of 30 % solution.
5.11 Hydrogen peroxide (H;05), a volume fraction of 30 % solution, diluted 1 + 9.

5.12 Tin|(II) hydrochloric acid solution.

Dissolve 130 g of tin/metal in about 500 ml of hydrochloric acid (5.1) and dilute with hydrochloric a¢id
to 1 1. This solutien'should be stored in a brown glass bottle. Use supernatant liquid as needed.

5.13 Tin|(H) chloride solution, 100 g/1.

Dissolve 100 g of crystalline tin(II) chloride (SnCl,-2H,0) 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.

5.14 Potassium permanganate (KMnO,) solution, 25 g/I.

5.15 Potassium dichromate (K,Cr,0-) solution, 1 g/1.

2 © IS0 2019 - All rights reserved
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5.16 Titanium(III) chloride (TiCl;) solution, 20 g/I.

2019(E)

Dilute one volume of titanium(III) chloride solution (about a volume fraction of 20 % TiCl;) with nine
volumes of hydrochloric acid (5.2). Alternatively, dissolve 1,3 g of titanium sponge in about 40 ml of
hydrochloric acid (5.1) in a covered beaker, by heating in a water bath. Cool the solution and dilute with
water to 200 ml. Prepare fresh solutions as needed.

5.17 Potassium disulfate (K,S,0-), fine powder.

5.
Tr|

e lrnn' standard cnlnﬁnn’ n,1 mn]I/]

ansfer 5,58 g of pure iron (purity greater than a mass fraction of 99,9 %) to a 500 ml Erlehm|

and place a small filter funnel in the neck. Add 75 ml of hydrochloric acid (5.2) in small increr
hefat until dissolved. Cool and oxidize with 5 ml of hydrogen peroxide (5.10) added)\in small
Heat to boiling and boil to decompose the excess hydrogen peroxide and to expel ghlorine. Coo

to

1,

5

a1 000 ml volumetric flask and mix well.

0 ml of this solution is equivalent to 1,00 ml of the standard potassium¢dichromate solutio1

.19 Potassium dichromate (99,9 % minimum purity), standard-selution, 0,016 67 mol/|.

Pdlverize about 6 g of potassium dichromate reagent in an agate mortar, dry at 140 °C to 150
and cool to room temperature in a desiccator.

Tr

hnsfer 4,903 g of this material to a 300 ml beakerydissolve in about 100 ml of water

quyantitatively to a 1 000 ml volumetric flask, make up<te’' volume with water after cooling to

m
th

x well. Record the temperature at which this dilution was made (20 °C) on the stock bottle
b temperature at each use to correct the volume'ef titrant used.

THe volumetric flask should previously be calibtrated by weighing the mass of water containe
and converting to volume.

W
A

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

calibrated thermometer, graduated in 0,1 °C divisions and having a marked dipping lin

be used. Take a sufficient volume of standard solution for dipping the thermometer and tra

su
th

5.
0,

Di

6

litable beaker. Measure the temperature of the solution, to the nearest 0,1 °C after dipping
an 60 s.

P0 Indigo carmine [indigo-5,5'-disulfonic acid disodium salt (C;4HgOgN,S,Na,)]
| g/100 ml.

5solve 0,1-go0f indigo carmine in a cold mixture of 50 ml sulfuric acid (5.6) and 50 ml of wat

Apparatus

eyer flask
nents and
portions.
, transfer

1 (5.19).

°C for 2 h,

transfer
20 °C and
Measure

d at 20 °C

e, should
nsfer to a
for more

solution,

er.

The pipette and volumetric flask specified shall conform to ISO 648 and ISO 1042, respectively.

Use ordinary laboratory apparatus and the following.

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

6.2 Platinum crucible with a lid, capacity 25 ml to 30 ml and having a lid.

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

6.4 Muffle furnace, suitable for operation in the range 500 °C to 800 °C.

© IS0 2019 - All rights reserved
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6.5 Platinum electrodes, either as a pair or as a dual platinum electrode.

6.6 Magnetic stirrers and rotators or propeller rod stirrer, of chemically inert material and
variable speed.

6.7 Amperometric titrator, suitable for volumetric analysis, equipped with an ammeter (0,50 pA) or
an equivalent means for the electrometric indication of the end-point, equipped with a X-Y graph plotter.

6.8 Burettes, of suitable capacity (25 ml to 50 ml), conforming to class A specifications (or
equivalenft), possessing preferably brown glass reservoir bottle and electro-volumeter.

The burette should be vented solely by an anhydrous atmosphere of suitable capacity. Fillers sheuld rjot
be pressurized through the lower inlet of the burette.

6.9 Titration cells, preferably, brown glass vessels of 400 ml to 500 ml capacity. The entries for the
platinum |electrodes should preferably be near the cell walls, while the burette tip should preferably |be
centred t¢ ensure rapid distribution of the added reagent.

NOTE A suitable titration cell is shown diagrammatically in Annex B and suitable platinum electrodes gre

shown diagrammatically in Annex C.

7 Sampling and samples

7.1 Laboratory sample

For analyspis, use a laboratory sample of 160 pm nominaltep size, which has been taken and prepared
in accordance with ISO 3082. In the case of ores having significant contents of combined water |or
oxidizablg¢ 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.

If the determination of total iron relates’to a reducibility test, prepare the laboratory sample py
crushing jand pulverizing, to less than\160 pm particle size, the whole of one of the reducibility te¢st
portions which has been reserved for chemical analysis. In the case of ores having significant contents
of combined water or oxidizable compounds, use a particle size of less than 160 um.

7.2 Pre¢paration of test samples

7.2.1 General

DependiJg on ore-type, proceed in accordance with either 7.2.2 or 7.2.3.

7.2.2 ethod specified in ISO 7764

This method is not applicable to the following type of ores:
a) processed ores containing metallic iron;
b) natural or processed ores in which the sulfur content is higher than a mass fraction of 0,2 %;

c) natural or processed ores in which the content of combined water is higher than a mass fraction
of 2,5 %.

Thoroughly mix the laboratory sample and, taking multiple increments, extract a test sample in such a
way that it is representative of the whole contents of the container.

4 © IS0 2019 - All rights reserved
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7.2.3 Method specified in ISO 2596

This method is applicable to all type of ores. Thoroughly mix the laboratory sample and, taking multiple
increments, extract a test sample in such a way that it is representative of the whole contents of the
container. Bring the test sample into air-equilibrium with the laboratory atmosphere in accordance
with ISO 2596.

8 Procedure

8.1 Number of determinations

C4rry out the analysis at least in duplicate in accordance with Annex A, independently, on one test
sample (see 7.2).

NQTE The expression “independently” means that the second and any subsequént result is n¢t affected
by|the previous result(s). For this particular analytical method, this condition implies-that the repetition of the
prpcedure is carried out either by the same operator at a different time or by @.different operator] including
appropriate recalibration in either case.

8.2 Test portion

Talking several increments, weigh to the nearest 0,000 2 g,<approximately 0,4 g of the teft sample
(s¢e 7.2) using a non-magnetic spatula (6.3).

8.3 Blank test and check test

In[each run, one blank test and one analysis of a*Certified reference material of the same type of ore
shpll be carried out parallel with the analysis-of the ore sample(s) under the same conditions. A test
sample of the certified reference material shallbe prepared as specified in 7.2.

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

D

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

THe certified referencé material should be same type of ore as the sample to be analysed, and the
prpperties of the twa'materials should be sufficiently similar to ensure that, in either case, no significant
chianges in the analytical procedure will become necessary.

NQTE The-certified reference material is used only to validate the performance of the analytical jprocedure
an(d expresslyynot to standardize the potassium dichromate solution.

8.1 _“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 8.2) for the
determination of the iron content.

8.5 Determination

8.5.1 Decomposition of the test portion

Place the test portion (see 8.2) in a dried 300 ml or 400 ml beaker, project about 10 ml of water on
the inside wall of the beaker and suspend the test portion in water while swirling. Add 20 ml of
hydrochloric acid (5.1) and 10 drops of tin(II) hydrochloric acid solution (5.12), cover the beaker with

© IS0 2019 - All rights reserved 5
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a watch glass, heat the solution gently at about 80 °C for 1 h, and continue heating without boiling at a
higher temperature for about 10 min to decompose the portion.

Boiling should be avoided to prevent volatilization loss of iron(III) chloride.

Remove the beaker from the source of heat, wash the watch glass with a jet of water, and dilute to 50 ml
with warm water. Filter the insoluble residue on a close-textured filter paper. Scrub the remainder of
the residue on the beaker wall, and transfer the remainder onto the filter paper with a small volume
of warm hydrochloric acid (5.3). Wash the residue with warm hydrochloric acid (5.3) until the yellow
colour of 1ron(III) chloride is no longer observed, and then wash with warm water six to elght times.

C ll t t £ile A | L I AYAY ] 00 1L 1 A £los ] +1 t
O eC C I1ILI ClLC dallu VVGDIIIIISD I d JUVU 1111 Ul UUU 1111 UCAdNUT. LlValJUl ClLC CII1O 1I1IAalll DUluLlUll \A% lLllLu

boiling tojabout 70 ml (see NOTE).

NOTE A filter paper, which is used for a fine precipitate such as barium sulfate, is more suitable thah-a cloge-
textured fllter paper.

Place the|filter paper and residue in a platinum crucible (6.2), dry, char the paper and-{inally ignite|at
750 °C to[800 °C for 1 h by use of a muffle furnace (6.4). Allow the crucible to cool, moisten the residue
with sevgral drops of sulfuric acid (5.6), add about 5 ml of hydrofluoric acid (54}/and heat gently|to
remove silica and sulfuric acid (until white fumes are no longer observed).

After cooling, add about 3 g of potassium disulfate (5.17) to the crucible; cever the crucible with a lid,
heat gently at first then strongly (dull red) until a clear melt is obtained.Cool, place the crucible and |id
in a 250 ml or 300 ml beaker, add about 100 ml of warm water and,5:nl of hydrochloric acid (5.1) apd
warm to flissolve the melt. Remove the crucible and lid, wash witlpa-small volume of warm water, apd
add the washings to the solution. Adjust this solution to slightialkalinity by the incremental additipn
of ammonia solution (5.9). Heat the solution to boil, continue the boiling for a few minutes and remagve
from the $ource of heat.

When the precipitate has settled, filter the precipitate of iron hydroxide on a rapid filter paper, ahd
wash with warm water six to eight times. Discard the#iltrate and washings.

Place the| beaker (without the remaining filtrate’ and washings) under the funnel and dissolve the
precipitate on the filter by pouring over it.abput 10 ml of hot hydrochloric acid (5.2). Wash the filter
first several times with warm hydrochlonic acid (5.3), then with warm water until the washings are po
longer acid. Collect the filtrate and washings in the beaker and dissolve the remainder of the precipitate
on the bepker wall. Combine this solution with the main solution.

Add 5 drpps of potassium permarnganate solution (5.14), heat the solution to just below the boiling
point and maintain at this temperature for 5 min to oxidize any arsenic and organic matter. Evaporgte
without Hoiling to about 704ml) and follow the procedure specified 8.5.2.

8.5.2 Reduction

Maintain |the soliition obtained in 8.5.1 at 90 °C to 95 °C and wash the cover and inside wall of the
beaker wijth a $mall amount of hot water. Immediately add tin(II) chloride solution (5.13) dropwise|to
reduce irpp{Ill), while swirling the solution in the beaker until only a faint yellow tint of the iron(Ifll)

chloride dolution remains-Eollow the procedure specified in 8.5.3.

It is essential that some iron(Ill) remain unreduced. If the solution is made colourless by the excessive
addition of tin(II) chloride solution, add hydrogen peroxide (5.11) dropwise until the solution changes
to a faint yellow tint. It is convenient to use dilute potassium dichromate solution as a reference solution
for establishing the desired slight yellow tint of the iron solution. The solution is prepared by diluting
5 ml of potassium dichromate standard solution (5.19) to 100 ml with water.

Wash the inside wall of the beaker with a small amount of hot water. Add 3 to 4 drops of indigo carmine
solution (5.20) as indicator, then titanium(III) chloride solution (5.16) 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 (5.15) drop by drop, to oxidize the excess of titanium(III) chloride, until
the solution changes to a persistent blue colour that lasts for 5 s.
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The temperature of the solution at this time should be greater than 70 °C. If the temperature is 60 °C to

70

°C, permanence of the blue colour should be extended to 15 s.

Place in a cooling bath for several minutes, then dilute the solution to about 300 ml with cold water.
Follow the procedure specified in 8.5.3.

For samples containing not more than a mass fraction of 0,02 % of copper, a cooling bath may not be used.

8.5.3 Titration

A
TH

while stirring. During the titration, the graph plotter can plot a titration curve correspond

VO

Ti
di

N(

N(
cu
cr
so

TH
th

cofrection: 0,02 % relative for each 1 °C of difference(For example, the titre should be decrea

th
st

8.

D4
st
ad
de
is

N(

po
in
th

TH

and converting to volume.
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en titrate with the potassium dichromate standard solution (5.19) using the potentiomety

lume of potassium dichromate standard solution and the value of electric potential.

frate and make the titration curve produce a jump. Then continue to titrate, with the p
chromate standard solution (5.19) until the titration curve becomes flat. The'€nd pointis re

TE1  The titration curve can produce only one jump.

TE2  The titration curve can transform into a first derivative curveythe’peak value of the first
Ive is the end point of titration. The first derivative curve can transfornt’into a second derivative
ss point between line of two peaks and abscissa is the end point of tittation also (see Figure 1). For 3
Ftware for derivative transform, see Annex E.

e ambient temperature during the titration is higher than the temperature during preparat
indard volumetric solution.) A correction for the temperature difference, if any, is essential

5.4 Blank test

eps of the procedure. Immediatély before reduction (see 8.5.2) with tin(II) chloride soluti
d by means of a one-mark pipette, 10,00 ml of iron standard solution (5.18) and titrate the s
scribed in 8.5.3. Record thé&wolume of this titration as (V). The blank test value of this titr
calculated as V, =V, - 10,00.

TE In the absence.of iron or existence of a little, the titration curve does not sense the jump, a
int is not reached. The-addition of the iron solution is therefore necessary to promote titration curv

b potassium dichromate standard solution.

e 10 ml©one-mark pipette should previously be calibrated by weighing the mass of water

om 8.5.2.
c titrator,
ng to the

otassium
ached.

derivative
curve; the
sample of

e ambient temperature of the potassium dichromate solution should be noted. If this differs by more
hn 1 °C from the temperature at which it was prepared (20 °C), make the appropriate vplumetric

sed when
ion of the

termine the blank test value (see-8:3) using the same amounts of all reagents and following all the

on (5.13),
blution as
htion (V,)

nd the end
b response

the blank solutienand thus allow a suitable correction for the blank in terms of its equivalent in millilitres of

delivered
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Y electrjcal potential, mV
Figure?l — Demonstration of potentiometric titration curve
9 Expression-of results

9.1 Calculation of total iron content

The total iron content, wg,, as a percentage by mass, is calculated from Formula (1):
Vl B V2
Wg, =——=x0,0055847x100xK (D
m

where
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4] is the volume, in millilitres, of potassium dichromate standard solution (5.19) used
for the titration of the test sample;

v, is the volume, in millilitres, of potassium dichromate standard solution used for the
titration in the blank test, corrected for the iron added in 8.5.3;

m is the mass, in grams, of the test portion;

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

K 151,00 for predried testsampies (See 7.2-2);, and for air-equittbrated testsarples
(see 7.2.3) is the conversion factor found from Formula (2):

100

K=— " 2
100-A4 (2)

where A is the hygroscopic moisture content, as a percentage by mass, deterfiiined in accordfaince with
ISP 2596.

9.2 General treatment of results

9.2.1 Repeatability and permissible tolerance

THe precision of this analytical method is expressed in Tabl€ 1. Further information on the derjivation of
precision statements is provided in Annex D.

Table 1 ~=Precision

Type Precision
Ry 0,226
P 0,317
o 0,081
oy, 0,096

Key
Ry: the independent duplicate limit
P: isthepermissible tolerance between laboratories

o4 isgheindependent duplicate standard deviation

oy isthe between laboratories standard deviation

9.2.2 Determination of analytical result

Hgving computed the independent duplicate results according to Table 1, compare them|with the
inglependent duplicate limit (R;), using the procedure given in Annex A, and obtain the final laboratory
result (see 9.2.5).

9.2.3 Between-laboratories precision

Between-laboratories precision is used to determine the agreement between the final results reported
by two laboratories. The assumption is that both laboratories followed the procedure described in 9.2.2.
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Compute the quantity shown in Formula (3):

Hi,= # (3)
where

uq  isthe final result reported by laboratory 1;

Uy is the final result reported by lahoratory 2;

U1, | is the mean of the final results.
If |,u1 — 1 |S P, the final results are in agreement.

9.2.4 (Check for trueness

The trueress of the analytical method shall be checked by applying it to a certified reference materjal
(CRM) o1t a reference material (RM). The procedure is the same as that described above. After

confirma
value, A...

a) |,uc —{A, | <C in which case the difference between the reported result and the reference/certified

valud is statistically insignificant.

b) |/,LC —A, | >(C in which case the difference between the-réported result and the reference/certified

valud is statistically significant.

where

Mo 1
A

—

C

C

—e

Certified

ISO Guidg 35.
C should be calculatedusing Formula (4):

fion of the precision, the final laboratory result is compared with/the reference or certified
There are two possibilities:

b the final result for the certified reference material;
5 the reference/certified value for the CRM/RM;
5 a value dependent on the type of CRM/RM used.

reference materials uséd for this purpose should be prepared and certified in accordance with

2
S
2.+ et
C 2
Mwe 2 Gd
C=2\=——+0o{+— 4)
N n
C
where
SLe is the between-laboratories standard deviation of the certifying laboratories;
Swe is the within-laboratory standard deviation of the certifying laboratories;
Ny is the average number of replicate determinations in the certifying laboratories;
10 © IS0 2019 - All rights reserved
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N

. is the number of certifying laboratories;

n is the number of replicate determinations carried out on the CRM/RM;

o, and o4 are as defined in 9.2.1.

The following procedure should be used when the information on the reference material certificate is
incomplete:

if there are sufficient data to enable the between-laboratories standard deviation to be e

ce

TH
ot
ro

b)

.2.5 Calculation of final result

.2.6 Oxide factors

delete the expression s{;,. /n,y. and regard s; . as the standard deviation of the laborater

ifthe certification has been made by only one laboratory or if the interlaboratory results ar
use Formula (5):

2
o

C=2\20% +—4
n

CRM certified by only one laboratory should be avoided, unless it is' known to have an
tified value.

e final result is the arithmetic mean of the acceptable ‘analytical values for the test sam

inded off to the second decimal place as follows:

where the figure in the third decimal place is\ess than 5, it is discarded and the figure in t
decimal place is kept unchanged;

where the figure in the third decimdDplace is 5 and there is a figure other than 0 in 4

second decimal place is increased:-by one;

where the figure in the third decimal place is 5 and there is the figure 0 in the fourth deci
the 5 is discarded and the-figure in the second decimal place is kept unchanged if it 0, 2
and is increased by oue ifitis 1, 3,5, 7 or 9.

WFezo3 = 1,430WFe

WEeD =1,286WFe

stimated,

y means;

P missing,

(5)

unbiased

ple, or as

herwise determined by the operation specified in Annhex A, calculated to four decimal places and

he second

he fourth

decimal place, or where the figuretin the third decimal place is greater than 5, the figlire in the

mal place,
4,6 or 8

WFe304 =1,382WFE

10 Test report

The test report shall include the following information:

a)
b)

c)

name and address of the testing laboratory;
date of issue of the test report;

reference to this document, i.e. ISO 2597-4, (including reference of method used);

© IS0 2019 - All rights reserved
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d) details necessary for the identification of the sample;
e) result of the analysis;
f) reference number of the result;

g) any characteristics noticed during the determination and any operations not specified in this
document that may have had an influence on the result, for either the test sample or the certified
reference material(s).
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Annex A
(normative)

ISO/TS 2597-4:2019(E)

Flowsheet of the procedure for the acceptance of analytical values

for test sample

Start with independence duplicate results

No

One more determination

Ofe'more determination

X1+X2+X3+X4

4

u=Median (xl, X, X, x4)

Key
Ry asdefined in 9.2.1

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

Volumetric titration cell and structure of instrument as follows

Key

AN U1 AW N =

14

buretf
detect
micro|
XY pld
pipe

titrati

10

e
ion/control unit
processor

tter

pn-burette tip

11

10
11

magnetic stirrers

detecting electrode

propeller rod stirrer

potassium dichromate standard solution
titration cell

Figure B.1 — Potentiometric titration system (combined Pt electrode)
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2
1
9
10
3
11
4
|
13 12
Kay
1| burette 8  magnetic stirrers
2 | detection/control unit 9  detecting electrode
3 | microprocessor 10 propeller rod stirrer
4 [ XY plotter 11 reference electrode
5| pipe 12 titration cell
6 | titration burette tip 13 potassium dichromate standard solution
7 | separate metal electrodé
Figure B.2 — Potentiometric titration system
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Annex C
(informative)

Types of detecting electrode

ned Pt electrode

KClI relcharge
Hg + Hg,Cl,
saturdted KCl

[ [ N
4
5
J I ©
i

hte metal electrode-flake
hte metal electrode-needle

Figure C.1 — Types of redox electrode
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— 1
2
2 — 2 p
3 — 3 — —A~ 3
A g
Kay
1 | KClrecharge
2 | Hg+Hg,(Cl,
3 | saturated KCI
4 | solid KCl

Figure C.2 — Types of reference electrode
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Annex D
(informative)

Derivation of precision statements

The precision statements in 9.2.1 were obtained by statistical evaluation of the results of international

analytica
5 countri

NOTE 1
ISO/TC 10

NOTE 2

18

ES.

The statistical analysis was performed in accordance with the principles embodied‘in [SO 5725-2.

Table D.1 — Total iron contents of test samples

trials carried out in 2017 on 15 iron samples (see Table D.1) involving 11 laboratories|in

A report of the international trial and a statistical analysis of the resultsy (documégnt
P/SC 2 N 2274 E)) are available from the Secretariat of ISO/TC 102/SC 2.

Sample

Iron content
% (mass fraction)

2.66/1
2.64/1
GSBH30005-97
680-1
W88305a
GBW07223a
BHO0101-4A
YSBC15705
BH0229
GBW07218a
BB8801,01
W88301
BSI05
ASCRMO07
ZBK310

29,04
44,25
56,09
59,98
61,68
61,73
61,77
62,36
62,52
64,88
65,04
65,76
65,95
66,19
72,02

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=d16587e36e94fbb7c5589b08ef0599b6

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 Reagents
	6 Apparatus
	7 Sampling and samples
	7.1 Laboratory sample
	7.2 Preparation of test samples
	7.2.1 General
	7.2.2 Method specified in ISO 7764
	7.2.3 Method specified in ISO 2596
	8 Procedure
	8.1 Number of determinations
	8.2 Test portion
	8.3 Blank test and check test
	8.4 Determination of hygroscopic moisture content
	8.5 Determination
	8.5.1 Decomposition of the test portion
	8.5.2 Reduction
	8.5.3 Titration
	8.5.4 Blank test
	9 Expression of results
	9.1 Calculation of total iron content
	9.2 General treatment of results
	9.2.1 Repeatability and permissible tolerance
	9.2.2 Determination of analytical result
	9.2.3 Between-laboratories precision
	9.2.4 Check for trueness
	9.2.5 Calculation of final result
	9.2.6 Oxide factors
	10 Test report
	Annex A (normative)  Flowsheet of the procedure for the acceptance of analytical values for test sample
	Annex B (informative)  Volumetric titration cell and structure of instrument as follows
	Annex C (informative)  Types of detecting electrode
	Annex D (informative)  Derivation of precision statements
	Annex E (informative)  Computer program for end point of titration
	Bibliography

