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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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Introduction

This document describes a method for determining the chlorine and fluorine concentrations in uranium
dioxide and in sintered fuel pellets by pyrohydrolysis of samples, followed either by liquid ion-exchange
chromatography or by selective electrode measurement of chlorine and fluorine ions.

Many ion chromatography systems and ion-selective electrode measurement systems are available.
The equipment and operating procedure are, therefore, not described in detail.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 22875:2017(E)

Nuclear energy — Determination of chlorine and fluorine
in uranium dioxide powder and sintered pellets

1 Scope

This document describes a method for determining chlorine and fluorine in uranium dioxide powder

and
from|

FiTTteTed pettets: it isappticable for the easurentent of Sampies witir a ass fractior

5 pg/gto 500 pg/g and with a mass fraction of fluorine from 2 ug/g to 500 pg/g.

2 Normative references

The
cons
unda

ISO 3

ISO
Dete

No tg
ISO 4

— 1

The
mois|
and ¢

Two

following documents are referred to in the text in such a way that somé or all of t
fitutes requirements of this document. For dated references, only(the edition cited
ted references, the latest edition of the referenced document (inclitding any amendme

696, Water for analytical laboratory use — Specification and test-methods

D892:1992, Uranium metal, uranium dioxide powder and pellets, and uranyl nitrate
‘mination of fluorine content — Fluoride ion selective elestrode method

Terms and definitions

rms and definitions are listed in this docuniént.
nd IEC maintain terminological databases for use in standardization at the following g

EC Electropedia: available at httpy//www.electropedia.org/

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

Principle

samples are pyrehydrolysed at 850 °C to 1 000 °C in a tubular furnace with steam or
t oxygen heated\to the same temperature. Chlorine and fluorine are trapped as halog
bntrained in‘@n-aqueous solution.

measurement methods may be used to measure the chlorine and fluorine ions:

a)

iquid ion chromatography;

of chlorine

heir content
applies. For
hts) applies.

solutions —

ddresses:

moist air or
bnated acids

b) i

on-selective electrode.

5 Reagents

Use reagents of recognized analytical grade.

5.1

5.2

5.3

© ISO

Water, complying with at least grade 1 in accordance with ISO 3696.
Anhydrous sodium chloride (NaCl).

Anhydrous sodium fluoride (NaF).

2017 - All rights reserved
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5.4 Sodiu
5.5
5.6
5.7

5.8

:2017(E)

m carbonate (NaC03).

Anhydrous sodium bicarbonate (NaHCO3).
Glacial acetic acid (CH3COOH), p(CH3COOH) = 1,06 g/ml.
Potassium acetate (CH3COOK).

Concentrated eluent solution, c¢(NazC03) = 0,018 mol/I and ¢(NaHCO3) = 0,017 mol/l.

Dissolve 1,9
flask. Dilute

Instead of N
solution can|

Depending ¢

5.9 Stand

Diluteto 11

5.10 Make

Dissolve 9,5
flask. Dilute

5.11 Buffe

Pour 250 pl
flask. Dilute

The concent]

The buffer {
the eluent s
prepared by

If NaOH is u

5.12 Chlor

Dissolve 1,6
Diluteto 11

08 g of NazCO3 (5.4) and 1,428 g of NaHCO3 (5.5) in water (5.1). Pour into a 1 1 volum

to 11 with water (5.1). Homogenize.

n,CO03, the eluent solution can also be NaOH solution for instance, c(NaOH) = 0,2.mol/I.
be prepared by dilution in water (5.1) of concentrated sodium hydroxide solution (5.2

f the sample to be measured and the column used, NazCO3 or NaOH is used.

ard eluent solution, add 100 ml of concentrated eluent solution (5.8)to a 1 1 volumetric

with water (5.1). Homogenize.

up eluent solution, ¢(NazC0O3) = 0,09 mol/l and ¢(NaH€03) = 0,085 mol/L

40 g of NapCO3 (5.4) and 7,140 g of NaHCO3 (5.5) ih water (5.1). Pour into a 1 | volum
to 11 with water (5.1). Homogenize.

" solution, c(CH3COOH) = 0,005 mol/1 and.g(CH3CO0K) = 0,005 mol/I.

of acetic acid (5.6) and 0,50 g of potassium acetate (5.7) into a 1 1 polyethylene volumnj
to 11 with water (5.1). Homogenize:

ration of the buffer solution can.alternatively be chosen between 0,001 mol/l and 0,1 n

olution can also be NaQH_solution for instance, ¢(NaOH) = 0,1 mol/l. Instead of Na
blution can also be NaOH solution for instance, c(NaOH) = 0,2 mol/l. This solution cg
dilution in water (5.1)of concentrated sodium hydroxide solution (5.22).

de reference solution, p(Cl) =1 g/1.

A48 g ofdry anhydrous sodium chloride (5.2) in water (5.1). Pour into a 1 | volumetric {
withwwater (5.1). Homogenize.

sed for the coneentrated eluent solution (5.8), NaOH is also used for the buffer solution|

etric

This
2).

flask.

etric

etric
nol/1.

pCO3,
in be

lask.

To achieve dry sodium salt, heat at 120 °C for 4 h just before use and keep in desiccators.

5.13 Chloride reference solution, p(Cl) = 0,1 g/1.

Pipette 10 ml reference solution (5.12) into a 100 ml volumetric flask. Dilute to 100 ml with water (5.1).
Homogenize.

5.14 Chloride reference solution, p(Cl) = 0,01 g/1.

Pipette 10 ml reference solution (5.13) into a 100 ml volumetric flask. Dilute to 100 ml with water (5.1)
Homogenize.

Solutions ma

y be stored for two months.

© ISO 2017 - All rights reserved
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Fluoride reference solution, p(F) =1 g/1.

Dissolve 2,210 = 0,001 g of dry anhydrous sodium fluoride (5.3) in water (5.1). Pour into a 1 1 volumetric

flask

. Dilute to 1 1 with water (5.1). Homogenize.

To achieve dry sodium salt, heat at 120 °C for 4 h just before use and keep in a desiccator.

)=0,2mg/l;

5.16 Fluoride reference solution, p(F) =0,1 g/1.

Pipette 10 ml reference solution (5.15) into a 100 ml volumetric flask. Dilute to 100 ml with water (5.1).
Homogenize.

5.17| Fluoride reference solution, p(F) = 0,01 g/1.

Pipette 10 ml reference solution (5.16) into a 100 ml flask. Dilute to 100 ml with water.(5.1). Homogenize.
Solutions may be stored for two months.

5.18| Chloride and fluoride calibration standard solutions for ion chromatography, p(C
p(CH[=0,5mg/l; p(Cl) = 1,0 mg/l; p(F) = 0,2 mg/l; p(F) = 0,5 mg/l; p(E)=1,0 mg/l

Into
0,01
of co

Thes|

Prep

5.19
p(C)

Into
refen
Hom|

Thes|

Prep

5.20
p(F)

Pipef

three 100 ml volumetric flasks, pipette quantities (2 ml, < ml and 10 ml, respect
g /1 chloride reference solution (5.14) and the 0,01 g/1 fluoride reference solution (5.1
hcentrated eluent solution (5.8) to each flask. Dilute to:100 ml with water (5.1). Homog

e solutions now contain 0,2 mg/1, 0,5 mg/l and 1,0 mg/l, respectively, of chloride and f

are the calibration solutions fresh on the day of use.

Chloride calibration standard solutions for ion-selective electrode me

=0,5 mg/l; p(Cl) = 1,0 mg/]; p(Cl) = 2,06mg/1.

three 100 ml volumetric flasks, pipette quantities (5 ml, 10 ml and 20 ml) of the 0,01
ence solution (5.14). Add 20 .ml of buffer solution (5.11). Dilute to 100 ml with
pgenize.

e solutions now contain(0)5 mg/1, 1,0 mg/1 and 2,0 mg/], respectively, of chloride ions.

are the calibrationGolutions fresh on the day of use.

Fluoride .calibration standard solutions for ion-selective electrode me

= 0,5 mg/Lp(F) = 1,0 mg/1; p(F) = 2,0 mg/1.

vely) of the
/). Add 2 ml
renize.

uoride ions.

asurement,

g/l chloride
water (5.1).

asurement,

te 5.nl;"10 ml and 20 ml of the 0,01 g/l fluoride reference solution (5.17) into t

volu

etric flasks. Add 20 ml of buffer solution (5.11). Dilute to 100 ml with water (5.1). Ho

ee 100 ml

r
ogenize.

Thes

e solutions now contain U,> mg/l, 1,0 mg/l'and 4,0 mg/l, respectively, oI rluoride 10ons.

Prepare the calibration solutions fresh on the day of use.

5.21

5.22

Anhydrous sodium hydroxide (NaOH), granules.

Concentrated sodium hydroxide solution, c(NaOH) = 20 mol/l.

6 Apparatus

6.1

© ISO

Standard laboratory equipment.
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6.2 Pyrohydrolysis apparatus, see Figure 1.

6.2.1 Tubular furnace, equipped with a calibrated temperature regulator, capable of heating up to

1000 °C.

6.2.2 Tub

e with steam heater and condenser.

The dimension of the tube made in Inconel?), platinum or quartz in the furnace need to be such that the
“hot zone” of the furnace allows for the entire sample to be at the recommended temperature during
the heating step.

As an exam
junction tub
to be at the

In the case
inside the fy

In this case
The extract

6.2.3 Sted
temperaturd

6.2.4 Com

6.3 Flask

create Cl andl F contamination.

6.4 Balanice, capable of reading to the nearest'0,1 mg.

6.5 Ion ch

6.5.1 Inje

Injection lod

with a 100 gl or 50 pl volume:
6.5.2 Pump.
6.5.3 Separatien.column, with a separating power sufficient to ensure effective separation g

fluoride and

ple, tube dimension can be 400 mm long and 20 mm in diameter with a diameter d

recommended temperature during the heating step.

f a pyrohydrolysis device with steam heating, the junction tube is wound;around the
rnace and is connected to this tube before the closing system.

the steam at the exit of the steam generator is heated to the temperature of the fur
ons of chlorine and fluorine ions are more effective.

m generator, consisting of a reservoir for water (5.1).atid provisions for heating
regulation to adjust the flow rate of the steam.

bustion boats, of Inconel, platinum, ceramic or quartz.

5, 50 ml, 100 ml, 200 ml, 250 ml and 1 000 m} of any material that can be verified 1

romatography system, not required when using an ion-selective electrode.

ction loop, able to achieve-the reproducibility reported.

p volume is determined according to the need. For example, suitable results are achie}

chleride anion peaks all the way to the baseline under the specified operating conditio

f the

e of 5 mm. But there are other dimensions of the hot zone which allow for the entireé:sample

tube

nace.

and

ot to

yable

f the
ns.

6.5.4 Suppressor, placed before the conductivity measurement sensor to remove cations from eluent,

in order to r

educe background to more clearly separate the Cl/F peaks.

Depending on the equipment used, both cation exchange resin or electrolysis type suppressor can be
used. Main part of electrolysis type suppressor, are permeable membrane in the cation, a cathode for
water hydrolysis and an anode for cation transfer.

6.5.5 Conductivity measurement sensor, not required when using an ion chromatography system.

6.5.6 Sample changer.

1)

of users of ISO 22875 and does not constitute an endorsement by ISO of this product.

4

Inconel is an example of a suitable product available commercially. This information is given for the convenience

© ISO 2017 - All rights reserved
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6.5.7 PC and software.

6.5.8 Printer.

6.6

Ion-selective electrode system.

6.6.1 Millivoltmeter, capable of reading to the nearest 0,1 mV.

6.6.2 Chlorine ion-selective electrode, compatible with the millivoltmeter.

Test
proc

6.6.3
Use 4

Test
proc

6.6.4

6.7

Makd
tore

7.1

7.1.%

Succ
samyj

For ¢
solut]

7.1.2

the electrode for satisfactory operation by determining the response curve aceof
bdure described in ISO 9892:1992, Annex A, and in accordance with the manufacturer

Fluorine ion-selective electrode.
n electrode compatible with the millivoltmeter.

the electrode for satisfactory operation by determining the respense curve accor
bdure described in ISO 9892:1992, Annex A, and in accordance withthe manufacturer

Double-junction reference electrode, compatible withthe millivoltmeter.

Mortar.

Procedure

e-up eluent solution (5.10) is added to the-flasks for calibration solutions and for the s
cover the pyrohydrolysis condensates.

Calibration

Ion chromatography ealibration

pssively perform chrematography measurement on the standard eluent solution (5.9
le, and on the threecalibration standards (5.18).

ach anion, measure the peak area for each standard solution and subtract the area

Millivoltmeter calibration

ding to the
s manual.

ding to the
s manual.

blution used

) as a blank

pf the blank

ion peak. Caleulate the calibration curves for the net peak area (less the blank sdlution area)
verslis the coneentration of the standard solutions.

12 L 12 Jd -

Pou

=S £ L0 ] £ 1. 1.1 Pa | Ll 43 + a | | ) (- 14 4+
dDUUT UUTIT UT TAatIT UITTUT TUT T ATTUT AtTUTT STAITUdT U SUTUTTUIT (O 14, 5. T O dITU J. 17 T1TT

a separate

beaker. Stir each beaker slowly and regularly. Insert the chloride ion-selective electrode (6.6.2). Record
the potential value after the equilibrium is reached, then remove and carefully rinse the electrode in
water (5.1). Plot the calibration curve of the measured potentials versus the decimal logarithm of the
chloride concentration in the standard solutions.

Repeat the same procedure with fluoride calibration standard solutions (5.15, 5.16 and 5.17) and the

fluor

ine ion-selective electrode (6.6.3).

The temperature of the standard solutions shall be constant for the ion-selective electrode
measurements to avoid the requirement for applying correction factors.

© ISO

2017 - All rights reserved
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7.2 Sample pyrohydrolysis

7.2.1 Blank test
Blank tests shall be carried out before and after each series of measurements, as described below.
a) Assemble the pyrohydrolysis apparatus (6.2); see example in Figure 1.

b) Adjust the temperature of the furnace (6.2.1) to between 850 °C and 1 000 °C2) and check the
validity of the furnace temperature-regulating system.

Ad t tkn Aictillatn Flosaz votn Dovagn b dazion vt oo £o00 DN i
C just the-distitate HowratePurgethe devicewithsteamfor30-min

The distillatie flowrate is adjusted to achieve an acceptable recovery depending on the dimensions ¢f the
furnace. Forjexample, for dimension specified in 6.2.2, distillate flow rate can be about 80 ml péer 15 min.
d) Shut off{ the steam flow by opening stopcock R1 to atmosphere and closing stopcock R2 leadipg to
the tubg¢ (6.2.2). Open the tube.
2
— / k
RN \ /
_ -
3 4 R1
R2
a O
b
5
Key
1 water
2 combustjon boat
3 condenser
4  furnace
5 regulatewli stéam generator
a  Water inlet

o

Regulated heating.

Figure 1 — Schematic diagram of a pyrohydrolysis apparatus

2) Chloride and fluoride pyrohydrolysis in a furnace with presence of water vapour, consist to decomposed
species containing fluoride and chloride to release these elements and recover them to the corresponding acids.
Species containing chloride can be organo chloride compounds (decomposition between 450°C and 550°C) or
mineral salts (decomposition from 850°C).Species containing fluoride can be mainly mineral salts for instance
smectite (decomposition between 550°C and 700°C), illite (decomposition from 750°C), apatite (decomposition
between 600°C and 700°C), fluorine CaF; (decomposition at 900°C).For both chloride and fluoride above species
decomposition temperature, increase of temperature is in favour of decomposition kinetic then pyrohydrolysis yield
tends to increase with temperature. To be sure of fluoride salts decomposition with highest yield, recommendation
is a temperature above 900°C but depending on the application a temperature above 850°C can be sufficient.

6 © IS0 2017 - All rights reserved
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e) For ameasurement, carry out one of the two following operations.

— For an ion chromatographic measurement, add 4 ml of eluent solution (5.9) and about 30 ml
of water (5.1) to a 250 ml flask (6.3) and insert the flask so that the outlet of the condenser is

immersed in the solution.

— Forameasurement with an ion-selective electrode, add 50 ml of buffer solution (5.11) and water
(5.1) to a 200 ml flask (6.3) and insert the flask so that the outlet of the condenser is immersed

in the solution.

f) Place the empty combustion boat (6.2.4) in the tube (6.2.2) and close the tube.

Use taution when introducing the combustion boat in the tube of the furnace as thefu
(850{°Cto 1 000 °C).

g) Restore the steam flow by closing stopcock R1 and opening stopcock R2.

h) (ollect about 150 ml of distillate, then shut off the steam flow by opening)stopcock R1
topcock R2.

i) inse the outlet tube with water (5.1), allowing the water to drain into the flask. A
auge mark (250 ml for an ion chromatography measurement, 200 ml for an ion-selecti
easurement) with water and homogenize.

i) When the blank test is ended, remove the empty combustion boat out the furnace.
k) This blank test constitutes the initial blank, cp) in for the series of determinations.

1) After completing the series of determinations, proceed with a final blank test, cpj fi.

7.2.21 Uranium dioxide powder sample

a) Weigh 1 g to 10 g of powder to thewearest 1 mg, depending on the expected concel
btain a sample with a mass, m.

b) Pour the sample into the combustion boat (6.2.4) at room temperature.

c) Insert the combustion boeat (6.2.4) into the tube (6.2.2) and carry out the pyroh
described in 6.2.1.

Use gaution when introducing the combustion boat in the tube of the furnace as the fu
(850{°Cto 1 000 °C)-

7.2.3 Uranium dioxide pellet sample

a) IPlacethe pellets in a mortar (6.7) and crush to a fine powder for 3 min.

rnace is hot

and closing

djust to the
ve electrode

ntrations, to

ydrolysis as

rnace is hot

b) IHomogenize the powder.

c) Weigh 1 g to 10 g of powder to the nearest 1 mg, depending on the expected concentrations, to

obtain a sample with a mass, m.

d) Pour the sample into the combustion boat (6.2.4) at room temperature.

e) Insert the combustion boat (6.2.4) into the tube (6.2.2) and carry out the pyrohydrolysis as

described in 6.2.1.

Use caution when introducing the combustion boat in the tube of the furnace as the furnace is hot

(850 °C to 1 000 °C).

© IS0 2017 - All rights reserved
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7.3 Measurement of pyrohydrolysis solutions

7.3.1 Ion chromatography measurement

a) Place the solutions in the sample changer (6.5.6) in the following order: initial blank, samples, final
blank. It is advisable to insert calibration standards at regular intervals to check the calibration

validity.
b) Proceed

with chromatographic measurement of the solutions.

c¢) From the stored linear regressions, calculate the chlorine mass concentration, in milligrams per

litre, angthe fiuorine mass concentration, im mithgrams per titre, of the sotutiom. |

NOTE Bi1

chloride, but have very little effect on measurement of fluoride.

7.3.2 Mes

a) Samplejpbout 60 ml of the pyrohydrolysis solution in a polyethylene beaker.

b) Perforn the measurement as for the calibration solutions (5.19 and 5.20).

c¢) Fromth

the fluorine mass concentration, in milligrams per litre, of the salution.

NOTE Bi1

chloride, but have very little effect upon the measurement of fluoride:

8 Expression of results

8.1 Calcu

Calculate thie mass fraction of fluorine, wr, expressed in micrograms of F per gram of sample, an

mass fractig

and (2), respectively:

omide, iodide, sulfide and cyanide, if present in the condensate, interfere with the measurem

surement with an ion-selective electrode

e calibration curves, calculate the chlorine mass concentration, in milligrams per litrg

omide, iodide, sulfide and cyanide, if present in the condensate, interfere with the measurem

lation

n of chlorine, wcj, expressed in micrograms of Cl per gram of sample, from Formulg

F = 0,5%(Pyiin + Lol )}XV

[Pm ~0,5%( gfin + Pblf )]XV

m

m

bnt of

, and

bnt of

d the
e (1)

€y

(2)

pcl  is the measured chloride ion mass concentration, expressed in milligrams per litre, of pyro-
hydrolysis sample;

pr  is the measured fluoride ion mass concentration, expressed in milligrams per litre, of pyro-
hydrolysis sample;

Pblin is the measured chloride or fluoride ion mass concentration, expressed in milligrams per
litre, in initial blank test;

© ISO 2017 - All rights reserved
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polfi is the measured chloride or fluoride ion mass concentration, expressed in milligrams per

litre, in final blank test;
m is the test sample mass, expressed in grams;

is the pyrohydrolysis solution volume, expressed in millilitres: 250 ml in case of

ion chroma-

tography measurement or 200 ml in case of ion-selective electrode measurement.

In Formulae (1) and 2, it is assumed that the pyrohydrolysis yield is 100 %. Pyrohydrol
100 % is achieved if furnace sizing is in accordance with Reference [2].

ysis yield of

Iff " L H P | akle DD o C [D]
ul II4dCT DlLlllS IS TIUL IIT AUCCUT UdIICT VWILIT NTITI TIILT Léj-

— in case the measurement is to check the absence of chloride or fluoride in the sample|, there is no

eed to determine pyrohydrolysis yields,

— in case the chloride or fluoride are present in the sample measured, depending on the measurement

for chloride and fluoride and depend on pyrohydrolysis temperature and chloride

efer to Reference [1].

fequirement, pyrohydrolysis yields may be taken into account. Pyrohydrolysis yields are different

ind fluoride

¢oncentration in the sample. They can be determined during the €quipment set up validation test
ﬂ?r instance by a pyrohydrolysis of a sample with addition of new‘quantities of chloride and fluoride.

Taking into account pyrohydrolysis yields, calculate the mass“fraction of fluorine, wr, gxpressed in
micrpgrams of F per gram of sample, and the mass fraction:of chlorine, wcj, expressed in micrograms of

Cl per gram of sample, from Formulae (3) and (4), respectively:

[PF ~0,5%(Pyin +Pbif )]XV

Wg = 3
F Rpxm (3)
[Pc1 ~0,5X( Phyin + Pbifi )}XV
Wqa = (4)
RCl xXm
whefe
Ac1  is the measured-chloride ion mass concentration, expressed in milligrams per litfe, of pyro-
hydrolysis sample;
pr  is the measured fluoride ion mass concentration, expressed in milligrams per litre, of pyro-

hydrolysis’ sample;

litre, in initial blank test;

Ablin isthe measured chloride or fluoride ion mass concentration, expressed in milligfams per

¢ is the measured chloride or fluoride ion mass concentration, expressed in milligfams per

litre, in final blank test;

m is the test sample mass, expressed in grams;

is the pyrohydrolysis solution volume, expressed in millilitres: 250 ml in case of ion chroma-
tography measurement or 200 ml in case of ion-selective electrode measurement;

Rr  pyrohydrolysis yield of fluoride by steam;

Rc1  pyrohydrolysis yield of chloride by steam.
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8.2 Validation limits

During validation tests of the apparatus, its performance for instance pyrohydrolysis yields, have been

determined

within upper and lowest mass fraction of chloride and fluoride.

Under the operating conditions defined in this document, the validation limit for the mass fraction of
chlorine can be from 5 pg/g to 500 pg/g and can be from 2 pg/g to 500 pg/g for the mass fraction of

fluoride.

To stay within the validations limits the sample mass has to be adjusted.

8.3 Dete

The determ
analyte thaf
determinati

Tinations Hmits

nation limit also known as “limit of quantification” (LOQ), is the lower concentration
can be determined with an acceptable level of repeatability, precision and truéness
on limit is an indicative value and should not normally be used in decision-making.

In case fludride and chloride are measured by ion chromatography, under the dperating condi

defined in t
lowest conc
0,5 mg/l:

the low

the low

In case fluo
defined in th
concentratig

the low

the low

8.4 Detel

his document, as the pyrohydrolysis solution volume, V, is 250 ml(and as commonl
entration that can be detected with ion chromatography for chloride or fluoride is ar

er limit for the mass fraction of chlorine is 125 pg per granmrsample for a 1 g sample;
b1 limit for the mass fraction of fluorine is 125 pg per gram sample for a 1 g sample.

Fide and chloride are measured by ion-selective electrode, under the operating condi

b1 limit for the mass fraction of chlorine is 200 pg per gram sample for a 1 g sample;

er limit for the mass fraction of fluorine is 200 ug per gram sample for a 1 g sample.

'mination uncertainty

In case flu
defined in t

on chloj
+1,0 ug

on fluoj
+0,5 ng

In case fluo

ide and chloride are measured by ion chromatography, under the operating condi
is document, the determination uncertainty:

'ine content values ranging from 5 pg Cl per gram sample to 100 pg Cl per gram sam
Cl per gram sample;

F per gram sample.

defined in t

hisoJdocument, the determination uncertainty on the chlorine and fluorine content a

is document as the pyrohydrolysis solution volumie, V, is 200 ml and as commonly the Id
n that can be detected with ion-selective electtode for chloride or fluoride is around 1 fng/I:

ine contentvalues ranging from 2 pg F per gram sample to 100 pg F per gram samj]

Fideland chloride are measured by ion-selective electrode, under the operating condiF

of an
The

kions
y the
pund

fions
west

kions

ble is

ble is

ions
low

levels is on the order of 10 %.

The level of uncertainty is an estimate attached to a round-robin test organized by CETAMA. The relative
standard deviation is estimated on the basis of the reference value and the statistical distribution of the
results, under repeatability conditions and reproducibility conditions (with a coverage factor of 1,0).

9 Testreport

The test rep

a)
b) method

10

ort shall include the following information:

identification of sample;

used by reference to this document, i.e. ISO 22875:2017;
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