INTERNATIONAL ISO
STANDARD 10058-1

First edition
2008-12-01

Chemical analysis of magnesite and
dolomite refractory products (alternative
to the X-ray fluorescence method) —

Part 1:
Apparatus, reagents, dissolution and
determination.of gravimetric silica

Analyse chimiquedés produits de magnésie et de dolomie (néthode
alternative a la méthode par fluorescence de rayons X) —

Partie 1: Appareillage, réactifs, mise en solution et détermination de la
teneur en Silice par gravimétrie

—— Reference number
= — ISO 10058-1:2008(E)

© SO 2008


https://standardsiso.com/api/?name=9bcb37bfe6a0ff7450269217902e2c1d

ISO 10058-1:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=9bcb37bfe6a0ff7450269217902e2c1d

ISO 10058-1:2008(E)

Contents Page
o] =NV o iv
1 8T o - 1
2 ___ Normative references 1
3 Terms and definitions ..o O s 2
4 Y o] 0T T -1 (U S SO S 2
5 LT Vo 1= 1T~ S [ 2
6 Sample Preparation...........ccccccceeriiiiiiiccssserrr s anr e e e s snsssssnnbne B s e sesssnnnmeneeseens ssnnneneeenaaaas 6
7 Determination of loss on ignition (gravimetric) ..........cccocciiiiiicccccsee s e e 6
8 Decomposition of the sample and preparation of solutions usédin the analysis........J................ 6
8.1 General decomposition techniques ... S e e, 6
8.2 Dissolution methods by fuSiON ..........cccciiiiiiincs e e e 6
8.3 Dissolution methods by hydrofluoric acid attack......... 455 e e, 8
9 Calculation and expression of test results..............occ i e 10
10 Examination and adoption of test results............ 0 e e, 10
1 =53 A =1 o T O S SPRPRT A 1
Annex A (informative) References for stock solutions and blank solutions in ISO 10058-1:2008............ 12

© ISO 2008 — Al rights reserved iii


https://standardsiso.com/api/?name=9bcb37bfe6a0ff7450269217902e2c1d

ISO 10058-1:2008(E)

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-governmentar, I _Iaison with 1SU, also take part i the WOrk. SO collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting:-Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a vote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. 1ISO ghall not be held responsible for identifying any or all such patent rights.

ISO 100581 was prepared by Technical Committee ISO/TC 33, Refractofies.
This first gdition of 1SO 10058-1, together with ISO 10058-2 and-'ISO 10058-3, cancels and replaces
ISO 10058:11992 which has been technically revised to include the increasing use of flame atomic absorption
spectrophofometry (FAAS) and inductively coupled plasma atemic emission spectrometry (ICP-AES) methods
as well sonfe improvements in the wet chemical analyses procedures developed in Japan.

ISO 10058 ronsists of the following parts, under the general titte Chemical analysis of magnesite and dolomite
refractory products (alternative to the X-ray fluorescence method):

— Part 1:|Apparatus, reagents, dissolution and.determination of gravimetric silica
— Part 2:|Wet chemical analysis

— Part 3:| Flame atomic absorption’ spectrophotometry (FAAS) and inductively coupled plasma at¢mic
emissi¢n spectrometry (ICP-AES)
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Chemical analysis of magnesite and dolomite refractory
products (alternative to the X-ray fluorescence method) —

Part 1:
Apparatus, reagents, dissolution and determination of
gravimetric silica

1 |Scope

Thig part of ISO 10058 specifies apparatus, reagents, dissolution and ‘gravimetric silica analysis for the
chemical analysis of magnesite and dolomite refractory products and raw. materials.

Thig part of ISO 10058 is applicable to the ranges of determination"given in Table 1.

ISO[ 10058 specifies procedures for the chemical analysis of magnesite and dolomite refractory pfoducts and
raw|materials within the ranges of determination given in Table 1.

Table 1 — Range of determination (percentage by mass)

Component Range Component Range
SiO, 0,1 to-10 MgO 3010 99,9
Al,O4 0;05 to 10 Na,O 0,01to1
Feo O3 0,01 to 10 K,0O 0,01to1
TiO, 0,01 to 1 Cry03 0,01t0 3
MnO 0,01to1 ZrO, 0,01to1
Cao 0,01 to 60 P,05 0,01to 5
LOI 0,01 to 60 — —
NOTE These values are after the loss on ignition (LOI) has been taken into account.

2 |Normative references

The| following referenced documents are indispensable for the application of this document] For dated
references, only the edition cited applies. For undated references, the lalest edition of the referenced
document (including any amendments) applies.

ISO 6353-1, Reagents for chemical analysis — Part 1: General test methods

ISO 6353-2, Reagents for chemical analysis — Part 2: Specifications — First series

ISO 6353-3, Reagents for chemical analysis — Part 3: Specifications — Second series

ISO 26845:2008, Chemical analysis of refractories — General requirements for wet chemical analysis, atomic

absorption spectrometry (AAS) and inductively coupled plasma atomic emission spectrometry (ICP-AES)
methods

© 1SO 2008 — All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 26845 apply.

4 Apparatus

Normal laboratory apparatus and other apparatus as defined in ISO 26845.

5 Reagents
During the |analysis, unless otherwise stated, use only reagents of recognized analytical grade“and pnly
distilled water or water of equivalent purity.
Reagents ghall conform to the requirements of ISO 6353-1, ISO 6353-2 and ISO 6353-3)as appropriate.
Specific requirements for reagents are given in the appropriate clause.
Use reagentts that are defined in ISO 26845 and the following.
5.1 Stangard volumetric solutions.
5.1.1 Standard volumetric CyDTA solution, ¢(CyDTA) = 0,01 mol/l.
Add 8 ml [of sodium hydroxide solution (100 g/l) and approximately 150 ml of water to 3,659 of
trans-1,2-cyclohexanediamine -N,N,N’,N" -tetraacetic acid monaohydrate (CyDTA), and dissolve by heafing.
After cooling, dilute to 1 000 ml with water; approximately 25 m{ of water are required.
Determine [the exact strength of this solution by titration against the standard volumetric zinc solution,
¢(Zn) = 0,01 mol/l.
5.1.2 Standard volumetric zinc solution, ¢(Zm),= 0,01 mol/l.
Wash the qurface of the zinc (purity greater than 99,9 % by mass) with hydrochloric acid (1+3) and dissplve
the oxidizeql layer; subsequently, washswith water, ethanol and diethyl ether in succession, then dry jn a
desiccator. Weigh 0,65 g (recorded to the nearest 0,000 1 g) of zinc and transfer it to a 300 ml beaker. Cpver
with a watch glass. Add 20 ml of water and 5 ml of nitric acid carefully, and heat to dissolve on a steam hath.
After cooling, dilute to 1 000 ml jn‘avolumetric flask with water.
Calculate the factor, F, of this zinc solution using Equation (1).

oM A (1)

0,653 8 <100

where

m is the mass of the weighed zinc, in grams (g);

A is the purity of the zinc, as a percentage by mass (%).
5.1.3 Standard volumetric EDTA solution, ¢(EDTA) = 0,02 mol/l.

Dissolve 7,5 g of EDTA,Na (ethylenediamine-tetraacetic acid disodium salt dihydrate) in 1 | of water. Store in
a plastic bottle.

© 1SO 2008 — All rights reserved
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Determine the factor, F, of the 0,02 mol/l standard volumetric EDTA solution as follows.

Transfer 50 ml of 0,01 mol/l zinc solution, obtained in 5.1.2, to a 300 ml beaker and add 50 ml of water. Drop
in sodium hydroxide solution (100 g/I) of up to pH 6 to pH 8 and add 2 ml of buffer solution (pH 10) and, while
stirring, add 3 to 4 drops of Eriochrome Black T solution as an indicator and titrate with 0,02 mol/l standard
volumetric EDTA solution. Observe and record the end point, which is when the reddish purple colour of the
solution is altered to blue.

Calculate the factor, F, of the 0,02 mol/l standard volumetric EDTA solution using Equation (2).

_ x50

T )

where

/' is the factor of 0,01 mol/l standard volumetric zinc solution;

V' is the volume of 0,02 mol/l standard volumetric EDTA solution, in millilitres’(ml).
5.2| Standard solutions.

5.2l Standard aluminium oxide solution, Al,O; 1 mg/ml.

Wash the surface of a sufficient amount of aluminium metal (approximately 0,6 g to 0,7 g), purity gf more than
99,9 % by mass, with hydrochloric acid (1+4) to dissolve the oxidized layer. Then wash with wdter, ethanol
and| diethyl ether in succession, and dry in a desiccator. Weigh 0,529 2 g of aluminium and trapsfer it to a
250|ml beaker. Cover the beaker with a watch glass, add20 ml hydrochloric acid (1+1), and heat|to dissolve.
Aftdr cooling, dilute to 1 000 ml with water in a volumetric flask.

5.2.2 Standard calcium oxide solution, CaO.{*mg/ml.
Disgolve 1,785 g of pure calcium carbonatelthat has been previously dried at 150 °C for 2 h, in a s|ight excess
of djluted hydrochloric acid (1+4) in a 250.m| beaker, covered with a watch glass. Boil to expel carpon dioxide,

coo| and dilute to 1 000 ml with water in.a volumetric flask.

5.2 Standard chromium(lif).oxide solution, Cr,03 1 mg/ml.

Dry|between 2 g to 3 g 6f )potassium dichromate at 110 °C for at least 2 h. Weigh 1,935 5 g |of this and
disgolve in water. Dilute't® 1 000 ml with water in a volumetric flask.

5.2.4 Dilute standard chromium(lll) oxide solution, Cr,O5 0,025 mg/ml.

Pipgtte 25 ml of the standard chromic oxide solution (1 mg/ml) to a 1 000 ml volumetric flask and filute to the
mark with-water. Prepare this solution freshly when required.

5.2.b “Standard iron(lll) oxide solution. Fe,O; 1 ma/ml.

Wash the surface of a sufficient amount of iron metal (purity greater than 99,9 % by mass) with hydrochloric
acid (1+4). Then dissolve the oxidized layer, wash with water, ethanol, and diethyl ether in succession. Dry in
a desiccator. Weigh 0,699 4 g of this, transfer to a beaker (200 ml) and cover with a watch glass. Add 40 ml of
hydrochloric acid (1+1) and heat on a steam bath until dissolved. After cooling, dilute to 1 000 ml with water in
a volumetric flask.

5.2.6 Dilute standard iron(lll) oxide solution, Fe;,05 0,2 mg/ml.

Pipette 200 ml of the standard iron(lll) oxide solution (Fe;,O5 1 mg/ml) into a 1 000 ml volumetric flask and
dilute to the mark with water. Prepare this solution freshly when required.

© 1SO 2008 — All rights reserved 3
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5.2.7 Dilute standard iron(lll) oxide solution, Fe,03 0,04 mg/ml.

Pipette 40 ml of the standard iron(lll) oxide solution (Fe,O5 1 mg/ml) into a 1 000 ml volumetric flask and
dilute to the mark with water. Prepare this solution freshly when required.

5.2.8 Standard magnesium oxide solution, MgO 1 mg/ml.

Wash the surface of a sufficient amount of magnesium metal (purity greater than 99,9 % by mass) with
hydrochloric acid (1+1) to dissolve the oxidized layer. Wash with water, ethanol and diethyl ether in
succession and dry in a desiccator. Weigh 0,301 5 g of the washed magnesium, transfer to a 200 ml beaker
and cover wj ' i il dissolved.
After cooling, transfer to a 500 ml volumetric flask, and dilute to the mark with water.

5.2.9 Standard manganese(ll) oxide solution, MNnO 1 mg/ml.
Wash the purface of a sufficient mass of manganese metal (purity greater than 99,9 %(by mass) with
hydrochlori¢ acid (1+3) to dissolve the oxidized layer. Then wash with water, ethanol, and’ diethyl ether in
successionfand dry in a desiccator. Weigh 0,774 5 g of this metal, transfer to a 200 mlbeaker and cover with
a watch glass. Add 40 ml of nitric acid (1+1) and heat to dissolve; after coolingy transfer to a 1 00D ml
volumetric flask.

5.2.10 Dilute standard manganese(ll) oxide solution, MnO 0,04 mg/ml.

Transfer 40| ml of the standard manganese(ll) oxide solution (MnO 1 mg/ml)'to a 1 000 ml volumetric flask{and
dilute to thg mark with water. Prepare this solution freshly as required:

5.2.11 Standard phosphorus(V) oxide solution, P,Og 1 mg/ml:

Heat about|3 g of potassium dihydrogen phosphate at 1102€ + 5 °C for 3 h, and allow to cool in a desiccator.
Weigh 1,91 6 g, transfer to a beaker and dissolve with-approximately 300 ml of water. Dilute to 1 000 ml jwith
water in a vplumetric flask.

5.2.12 Dilyte standard phosphorus(V) oxide selution, P,O5 0,04 mg/ml.

Transfer precisely 40 ml of the standard phosphorus(V) oxide solution (5.2.11) into a 1 000 ml volumetric flask
and dilute tp the mark with water.

5.2.13 Dilyte standard phosphorus(V) oxide solution, P,Og 0,01 mg/ml.

Pipette 10 ml of the standard phosphorus(V) oxide solution (5.2.11) into a 1 000 ml volumetric flask and djlute
to the mark|with water. Prepare this solution freshly when required.

5.2.14 Standard potassium oxide solution, K,O 1 mg/ml.

Transfer 1 ¢ te 1,5 g of potassium chloride into a platinum crucible (e.g. 30 ml) and ignite at 600 °C + 25 °C for
approximatwmmmmmwm and

transfer to a 200 ml beaker. Dissolve in 100 ml of water, transfer to a 500 ml volumetric flask, and dilute to the
mark with water.

5.2.15 Standard silicon(IV) oxide solution, SiO, 1 mg/ml.

Weigh 1,5 g to 2 g of silicon(lV) oxide (purity greater than 99,9 % by mass) in a platinum crucible (e.g. 30 ml)
and heat for 30 min at 1 150 °C £ 50 °C. Cool in a desiccator and then weigh 1,000 g of this silicon(IV) oxide
into a platinum crucible (e.g. 50 ml). Fuse the silicon(lV) oxide with 5,0 g of anhydrous sodium carbonate.
Cool and wipe the outside of the crucible, and dissolve in warm water (150 ml) in a plastic 200 ml beaker while
stirring using a plastic rod. Cool and dilute without heating to 1 000 ml in a volumetric flask. Transfer this
solution to a plastics bottle immediately.

4 © 1SO 2008 — All rights reserved
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5.2.16 Dilute standard silicon(IV) oxide solution, SiO, 0,08 mg/ml.

Pipette 40 ml of the standard silicon(lV) oxide solution (5.2.15) into a 500 ml volumetric flask and
mark with water. Prepare this solution freshly when required.

5.2.17 Dilute standard silicon(IV) oxide solution, SiO, 0,04 mg/ml.

Pipette 20 ml of the standard silicon(IV) oxide solution (5.2.15) into a 500 ml volumetric flask and
mark with water. Prepare this solution freshly when required.

5.2.18 Standard sodium oxide solution. Na,O 1 mg/ml.

-1:2008(E)

dilute to the

dilute to the

Tra

app
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mar

nsfer 1 g to 1,5 g of sodium chloride into a platinum crucible (e.g. 30 ml) and ignite at 600-°C
roximately 60 min. Allow the crucible and contents to cool in a desiccator. Weigh 0,942°9 g
sfer to a 200 ml beaker. Dissolve in 100 ml of water, transfer to a 500 ml volumetric flask, and
k with water.

5.2.19 Standard titanium(IV) oxide solution, TiO, 1 mg/ml.
Wa
hyd
ethe
dish
sulf
wat
Afte
are

bh the surface of a sufficient amount of titanium metal (purity gréafer than 99,9 % by
rochloric acid (1+3) and dissolve the oxidized layer. Subsequently,‘wash with water, ethanol
r in succession, then dry in a desiccator. Weigh 0,599 4 g of this titanium metal, and transfer g

iric (1+1) and 2 ml nitric acid, and heat to dissolve on a steam’ bath. Remove the watch glas
Ch glass with water and heat the solution on a sand bath until the appearance of strong sulfurig
r cooling, rinse the inner wall of the platinum dish with a<small amount of water and heat again
seen. After cooling, dilute to 1 000 ml with water in a volumetric flask.

5.2.20 Dilute standard titanium(IV) oxide solution;*TiO, 0,01 mg/ml.

Pipgtte 10 ml of the standard titanium(lV) oxideysolution (5.2.19) into a 1 000 ml volumetric flask &
the mark with water. Prepare this solution freshly when required.

5.2.1 Standard zirconium oxide solution, ZrO, 1 mg/ml.

Transfer about 0,3 g of zircopium oxide (purity greater than 99,9 % by mass) into a platin
(e.gl 30 ml), heat strongly at1450 °C + 50 °C for approximately 30 min, and allow to cool in a
Weigh 0,200 0 g of this intesa’platinum crucible (e.g. 30 ml), add 4 g of potassium disulfate and fu
withl a platinum lid.

Fuske over a gas barper at as low a temperature as possible, otherwise sulfur trioxide will be los|
attapk is complete:

Aftdr cooling, put the platinum crucible into a 200 ml beaker, add 100 ml of sulfuric acid (1+9), 3
disgolve. After cooling, remove and wash the platinum crucible with water, transfer to a 200 ml voly
and|dilute to the mark with water.

+ 25 °C for
of this and
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mass) with
and diethyl
a platinum

. Cover with a watch glass made of ethylene 4-fluoride resin;then add 40 ml of hydrofluoric, 15 ml of

s, rinse the
acid fumes.
until fumes

nd dilute to

um crucible
desiccator.
be, covering

t before the

nd warm to
metric flask

5.2.22 Dilute standard zirconium oxide solution, ZrO, 0,005 mg/ml.

Pipette 5 ml of the standard zirconium oxide solution (5.2.21) into a 1 000 ml volumetric flask and dilute to the

mark with water. Prepare this solution freshly when required.

5.2.23 Standard scandium solution, Sc 1,0 mg/ml.

Dry about 2,0 g of scandium oxide at 110 °C £ 5 °C for 60 min and cool in a desiccator. Weigh 1,533 8 g of
this and transfer it to a 600 ml beaker. Gradually add 100 ml of hydrochloric acid (1+1) to dissolve and dilute

precisely to 1 000 ml with water in a volumetric flask.

A suitable commercial standard solution may be used.
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5.2.24 Sta

ndard yttrium solution, Y 1,0 mg/ml.

Dry about 2,0 g of yttrium oxide at 110 °C + 5 °C for 60 min and cool in a desiccator. Weigh 1,27 g of this and
transfer it to a 600 ml beaker. Dissolve by gradually adding 100 ml of hydrochloric acid (1+1) and dilute

precisely to

A suitable c

1 000 ml with water in a volumetric flask.

ommercial standard solution may be used.

6 Sample preparation

Prepare thg

7 Deter

Determine the loss on ignition in accordance with ISO 26845:2008, Clause 9.

8 Deco

8.1

To meet all
inductively

are requireq:

decom

decom

decom

decom

decom

Geng¢ral decomposition techniques

sample as described in ISO 26845:2008, Clause 7.

mination of loss on ignition (gravimetric)

the requirements of “wet” methods, flame photometry, atomic absorption spectrometry (AAS)
Coupled plasma atomic emission spectrometry (ICP-AES); the following decomposition proced

bosition by fusion followed by removal of the bulk-of the silica present by coagulation (see 8.2.2
bosition by fusion and dissolution in sulfuric_acid (see 8.2.3);

bosition and removal of the silica by hydrofluoric acid for flame photometry (see 8.3.2);
pbosition and removal of the silica by hydrofluoric acid for AAS (see 8.3.3);

bosition and removal of the ssilica by hydrofluoric acid for ICP-AES (see 8.3.4).

mposition of the sample and preparation of solutions.used in the analysis

and
ires

~

de,

ving

NOTE Pnly those decomposition procedures used in the particular techniques chosen need to be prepared.

8.2 Dissplution methods by fusion

8.21 Gerneral

A solution is prepared for the determination of silicon(lV) oxide in solution, iron(lll) oxide, titanium(IV) oXi
manganesefh-oxide—chromiomtt-oxide —Zircenitmeaxide—and-phosphorusfi-oxideby-one—ef-thefollo
two methods:

a) fusion with alkali carbonate and boric acid, dissolution of the melt in hydrochloric acid and removal of the

bulk of

b)

the silicon(lV) oxide by coagulation (see 8.2.2);

fusion with alkali carbonate and boric acid, and dissolution of the melt in sulfuric acid (see 8.2.3).
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8.2.2 Preparing a solution by fusion and coagulation

8.2.21 Principle

The sample is fused in anhydrous sodium carbonate and boric acid and the melt is dissolved in hydrochloric
acid. A gel of silica is formed by brief evaporation and this is coagulated with polyethylene oxide. The
precipitate is filtered, washed and ignited in a platinum crucible. The precipitate is ignited and weighed both
before and after hydrofluoric acid treatment. The difference in mass gives the gravimetric silica. After
hydrofluoric acid treatment, the residue is fused with anhydrous sodium carbonate and boric acid and the melt
is dissolved in the reserved filtrate.

Theysolution is diluted to a standard volume to obtain stock solution (S1).

8.2.2.2 Mass of the test portion
Weigh 0,50 g of the test sample.

Thelsample used for the loss on ignition may be used if it has not sintered.

8.2.2.3 Procedure

8.2.2.3.1 Weigh the dried sample into a platinum dish (e.g. 75 ml), add 3,0 g of anhydrous sodium
carlponate and 1,0 g of boric acid and mix thoroughly and intimately, ‘Cover it loosely with a platinm lid. Heat
ovef a burner or an electric furnace slowly, then gradually raise.the temperature to the full heat. Finally, heat
the prucible in an electric furnace at 1 100 °C * 25 °C for about\10 min. Remove the crucible from|the furnace
and|cover it with a platinum lid or a watch glass.

NOTE 1 If rapidly heated, the sample tends to scatter owing'to the dehydration of boric acid.
NOTE 2  Along fusion time makes the dissolution of\molten substance difficult in hydrochloric acid.

8.2.2.3.2 Remove the dish from the furnace and allow it to cool. Then add 5 ml of ethangl, 30 ml of
hydfochloric acid (1+1) and 2 ml of sulfuri€ acid (1+1), cover with a lid and heat on a steam bath until the melt
is cpmpletely dissolved. Remove the (watch glass and wash it with water. Destroy the surface Igyer of salts
and| crush the precipitate into fine_powder using a glass rod with a flat end. Heat until the mixtufe becomes
visgous and then add 5 ml of hydrochloric acid (1+1) and 10 ml of polyethylene oxide solution. Mix thoroughly
and|allow to stand for 5 min. Filter with ashless filter paper into a 300 ml beaker and wash severdl times with
hot hydrochloric acid (1+50). Wash with hot water until no chloride is detected. Keep the filtrate arjd washings
in the beaker covered wjth.the platinum lid or the watch glass.

8.2.2.3.3 Transfer\the precipitate with the filter paper to a platinum crucible (30 ml) and ad¢ a drop of
sulfpric acid (1+1)..Heat over a burner or an electric furnace at low temperature until ashing of thg filter paper
is complete andthen heat the crucible and its contents in an electric furnace at 1 100 °C £ 50 °C for 60 min.
Codl in a desiccator, weigh and record as m4. Moisten the content in the crucible with water, add 3 drops of
sulfpiric acid-(1+1) and 10 ml of hydrofluoric acid and heat on a sand bath until dry. Heat at 1 10Q °C + 50 °C
for 10.min; cool in a desiccator, weigh and record as m,. Calculate the difference between m, and #,.

8.2.2.3.4 Add 1,0 g of anhydrous sodium carbonate and 0,3 g of boric acid to the residue in the crucible
and fuse it by heating. After cooling, add 5 ml of hydrochloric acid (1+1), dissolve by heating and mix with the
conserved (8.2.2.3.2) filtrate. If necessary, condense the conserved filtrate in a 300 ml beaker, transfer to a
250 ml volumetric flask and dilute to the mark with water.

This solution is designated as stock solution (S1).

8.2.2.4 Blank test
Carry out the procedure given in 8.2.2.3 without the sample, but omit the fusion of the flux.

Designate the resulting solution as blank solution (B1).

© 1SO 2008 — All rights reserved 7
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8.2.3 Decomposition by fusion and dissolution in sulfuric acid

8.2.31 Principle

The sample is fused with anhydrous sodium carbonate and boric acid. The melt is dissolved in sulfuric acid.
The solution is diluted to the standard volume to obtain stock solution (S’1) of the sample.

8.2.3.2 Mass of test portion

Weigh 0,50 g of the test sample.

The samplg used for the loss on ignition may be used if it has not sintered.

8.2.3.3 Rrocedure
Weigh 0,50|g of the dried sample in a platinum crucible (75 ml), add 4,0 g of anhydrous sodium carbonate|and
2,7 g of botlic acid and mix thoroughly. Cover loosely with a platinum lid, if necessary. Heat over a burngr or
an electric furnace slowly at first and gradually raise the temperature to the full heat. Finally, heat the crugible
and contents in an electric furnace at 1 100 °C + 25 °C for about 10 min. Remove the crucible from|the
furnace and cover it with a platinum lid or watch glass. Add 55 ml of sulfuric acid (1+9) and, while stirring, heat
on a stean] bath until the melt is completely dissolved. Remove the watch glass and wash it with a small
amount of water. Transfer the resulting solution to a 250 ml volumetric flask<@nd dilute to the mark with walfer.

This solutiop is designated as stock solution (S’1).
8.2.3.4 Blank test
Carry out the procedure given in 8.2.3.3 without the sample;-but omit the fusion of the flux.

Designate the resulting solution as blank solution (B’1):
8.3 Dissplution methods by hydrofluori¢.acid attack

8.3.1 Genperal

One of the following techniques is used:

a) decomposition and removal of the silica by hydrofluoric acid for flame photometry (see 8.3.2);
b) decomposition and removal of the silica by hydrofluoric acid for AAS (see 8.3.3);

c) decomposition and removal of the silica by hydrofluoric acid for ICP-AES (see 8.3.4).

8.3.2 Deciomposition by hydrofluoric acid for flame photometry

8.3.21 Principle

A portion of the sample is decomposed using hydrofluoric acid, the remaining fluorides being removed by
evaporation to dryness with sulfuric acid. The residue is dissolved in hydrochloric acid and the solution made
up to volume. This solution is designated as stock solution (S2).

8.3.2.2 Mass of test portion

Weigh 0,20 g of the test sample.
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8.3.2.3 Procedure

8.3.2.3.1 Weigh 0,20 g of the dried sample into a platinum dish (150 ml), moisten with water, add 3 ml of
sulfuric acid (1+1), 2 ml of nitric acid, 10 ml of hydrofluoric acid and mix thoroughly. Carefully carry out
decomposition by heating on a sand bath. Heat until dry and until white fumes appear from the sulfuric acid.
After cooling, rinse the inner wall of the platinum dish with a small quantity of water. Add 2 ml of nitric acid,
5 ml of hydrofluoric acid and evaporate the solution on a sand bath until no more sulfuric acid fumes appear.

For mixing the content in a platinum dish, a thick and head-bent platinum alloy wire (e.g. platinum-rhodium), a
platinum spoon or an ethylene 4-fluoride resin rod/spoon may be used. During the decomposition process,
violent reactions can cause scattering of the solution and care needs to be taken to avoid this. If bubbles are
gengrated over the solution surface before white smoke appears from sulfuric acid, cover with aplatinum lid or
a lig made of ethylene 4-fluoride resin and remove from the sand bath after the smoke appeafrsyAfter cooling,
wagh the platinum lid and the inner wall of the platinum dish with a small quantity of water and-heaf again.

8.3.2.3.2  After cooling, add 5,0 ml of hydrochloric acid (1+1) and 20 ml of water. Dissolve by Heating on a
stegm bath and filter using a plastic funnel and ashless filter paper into a 200-ml plastic bepker. Wash
thorpughly with hot water.

To minimize the volatilization of hydrochloric acid, carry out the dissolution as-quickly as possible.
NOTE Contamination of the solution by line particles does not influence measurement.

Aftgr cooling, transfer to a 100 ml plastic volumetric flask and dilute.to the mark with water.

Thig solution is designated as stock solution (S2).

8.3.2.4 Blank test

Carfy out the procedure given in with 8.3.2.3 without the sample.
Dedignate the resulting solution as blank solution (B2).

8.3.8 Decomposition by hydrofluoric acid for AAS

8.3.p.1 Principle

A pprtion of the sample_is decomposed using hydrofluoric acid, the remaining fluorides being femoved by
evaporation to dryness\with sulfuric acid. The residue is dissolved in hydrochloric acid, lanthanunp solution is
addged and the solution’is made up to volume.

Thig solution is designated as stock solution (S3).

8.3.8.2 , [ Mass of test portion

We uh 020 g of the test sample

8.3.3.3 Procedure

Weigh the sample into a platinum dish (e.g. 75 ml) and ignite gently over a burner to remove carbonaceous
matter. Allow the dish to cool and moisten the residue with water, add 2 ml of sulfuric acid (1+1), 2 ml of nitric
acid, and 10 ml of hydrofluoric acid. Transfer the dish and contents to a sand bath, cover with a lid and allow
the reaction to proceed for about 15 min. Remove the lid, rinsing it with water into the dish and then evaporate
to dryness, being careful to avoid spurting. After cooling, rinse the inner wall of the platinum dish with a small
quantity of water. Then add 1 ml of sulfuric acid (1+1), 2 ml of nitric acid, and repeat the evaporation to
dryness. After cooling, add 5,0 ml of hydrochloric acid (1+1) and approximately 20 ml of water and warm on a
steam bath to dissolve. Filter, if necessary, using a close pore filter paper into a 200 ml beaker, washing
thoroughly with hot water.
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After coolin

g, add 10 ml of La,O5 (50 g/l 1ISO 26845:2008, 5.1.50) lanthanum solution, transfer to a 100 ml

plastic volumetric flask and dilute to the mark with water.

This solutio

n is designated as stock solution (S3).

8.3.3.4 Blank test

Carry out the procedure given in 8.3.3.3 without the sample.

Designate

he resulting solution as blank solution (B3).

8.3.4 Decomposition by hydrofluoric acid for ICP-AES

8.3.4.1

A portion

rinciple

the sample is decomposed using hydrofluoric acid, the remaining fluorides-being removed by

evaporatior] to dryness with sulfuric acid. The residue is dissolved in hydrochloric acid and-the solution nade

up to volume.

This solutioh is designated as stock solution (S4).

8.3.4.2

Weigh 0,20

8.34.3 H
Prepare a s

This solutio

8.3.4.4
Carry out th

Designate t

9 Calcd

Calculate a

ass of test portion

g of the test sample.

rocedure

olution of the sample as in 8.3.3.3 but omitting the addition of 10 ml of lanthanum solution.
N is designated as stock solution (S4).

Blank test

e procedure given in 8.3.4.3 without the sample.

he resulting solution as blank solution (B4).

lation and expression of test results

nd express.the test results in accordance with ISO 26845.

10 Exan'1ination and adoption of test results

The maximum permissible difference in test values shall be in accordance with ISO 26845 and Table 2.

10
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