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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

Individual rare earth metals and their compounds are both materials containing only one kind of

rare earth element. They are refined and separated rare earth products, which are widely
feedstock for making downstream products in the rare earth industry. In the products,

used as the
there exist

trace non-rare earth impurities including some carbonates, oxalates and moisture. Some of them (such

as Ca, Si, Fe) come from raw materials and others (such as Fe) come from industrial proce
earth metal from the electrolytic process.

sses of rare

Rare earth content refers to the mass fraction of all rare earth elements in the material. It is an

|

i rhkant ol ool o oo o dbioas s dos; & dataina i £k airalitiz £+l a-dicridiaal soas h 1
lmp Ttatrc CreTrCaT COTH P USTOIOTT IO CA O OCTCTTIIC—errC—quarity  OT ciCirarv roaddr rarc gart metals

and their oxides. A scientific and standardized method to determine the rare earth cents

nt, which is

used|to price the product in trading, is helpful to reduce variability and to improve the'consistency and
comparability of interlaboratory results, consequently facilitating the fair trade of-rave earth products.

The document aims to supply a classic gravimetric method for the determination of rare earth content
for individual rare earth metals and their compounds, which can be adoptéd by rare earth producers,

conshimers, traders and other stakeholders.
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Rare earth — Determination of rare earth content in
individual rare earth metals and their compounds —
Gravimetric method

WARNING — The use of this document can involve hazardous materials, operations and
equlpment ThlS document does not purport to address any safety problems assoc1ated with

S : : e safety and
health practlces and determme the appllcablllty of regulatory llmltatlons prior to uske.

This|document specifies a gravimetric method for the determination of rane earth content in 11 kinds
of inflividual rare earth metals (lanthanum, cerium, praseodymium, neodymium, samarium, europium,
gadolinium, terbium, dysprosium, holmium and yttrium) and theif-~compounds, suclf as oxides,
carbpnates, hydroxides, oxalates, chlorides and fluorides.

The ¢dletermination ranges for the rare earth content in mass fraction are as follows:
— T1are earth metal: 98,0 % (mass fraction) to 99,5 % (mass fraction);

— 1are earth oxide: 95,0 % (mass fraction) to 99,8 % (mass fraction);

— T1are earth oxalate: 95,0 % (mass fraction) to 99,8 % (mass fraction);

— 71are earth fluoride: 75,0 % (mass fraction).to 90,0 % (mass fraction);

— other compounds (i.e. rare earth hydyoxide, rare earth chloride and rare earth carbonjate): 40,0 %
mass fraction) to 70,0 % (mass fraction).

It dogs not apply to individual rare earth metals and their compounds when:
a) the matrixes of the samplé are erbium, thulium, ytterbium and lutetium;

b) the content of thorium or lead in the sample is greater than 0,1 % in mass fraction.

2 Normative references

Therg are noiormative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

©1S0 2023 - All rights reserved 1
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3.1

rare earth content
total rare earth content

mass fraction of rare earths in the material

Note 1 to entry: For rare earth oxides and other compounds, the fraction is generally provided as a percentage of
rare earth oxide, i.e. % REO or % TREO. For metals and alloys, the content is generally provided as a percentage

of rare earth metal, i.e. % REM or % TREM.

Note 2 to entry: For rare earth oxides and other compounds, the formula of the rare earth content is RE,05 except
for Ce0,, Prs04; and Tb,0-.

[SOURCE: IS

3.2

rare earth
rare earth (
undergone g

3.3
rare earth

rare earth c
1h

3.4
rare earth

rare earth c
1h

3.5

individual 1
metallic sub
Dy, Ho, Er, T

Note 1 to ent
99,5 %.

Note 2 to ent

[SOURCE: If
added.]

3.6
individual j
chemical co

Note 1 to ent

0 22444-1:2020, 3.7, modified — Note 2 to entry added.]

content (original basis)

ontent (3.1) of a material as contained in the original as-received sample that ha$ not

ny treatment

content (dry basis)

pntent (3.1) of a material as contained in the sample subjected te drying in air at 105 9C for

content (ignition basis)

pntent (3.1) of a material as contained in the samplg,subjected to ignition in air at 950 qC for

rare earth metal

stance containing only one rare earth€lément, including La, Ce, Pr, Nd, Pm, Sm, Eu, Gd|, Tb,

m, Yb, Lu, Scand Y

ry: It is assumed that the relative raré earth purity (3.7) of an individual rare earth metal is at|least

y: Pm, Er, Tm, Yb, Lu and Sciare not within the scope of this document.

0 22444-2:2020, 4:2,.modified — Note 1 to entry deleted. New Notes 1 and 2 to ¢ntry

rare earth'eempound
mpound-containing one rare earth element and the oxygen element or one acid radical

ry:*The oxide, chloride, carbonate, hydroxide, fluoride and oxalate compounds of rare earth are in

the scope of {

his’document.

Note 2 to entry: It is assumed that the relative rare earth purity (3.7) of an individual rare earth compound is at

least 99,5 %.

3.7

relative rare earth purity

mass fraction of the specified rare earth element or rare earth oxide out of the rare earth content (3.1)

Note 1 to entry: It is expressed as a percentage with the basis (REM or REQ) stated.

[SOURCE: ISO 22444-1:2020, 3.13]
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3.8
permissible tolerance
a

alternative expressions for precision parameters, including r (repeatability limit), R, (intralaboratory

reproducibility limit) and R (interlaboratory reproducibility limit)

Note 1 to entry: Permissible tolerances replace precision parameters only when precision parameters are

independent of the level.

Note 2 to entry: Permissible tolerances can be expressed as a(s,), a(sg,) and a(sg) and calculated by using the

following formula from ISO/TR 21074:2016, 6.6.5:

1 n
@ =2,8% —Zﬂiz
=

wherp

B isthe statistical values of s, sp,, and s, for each level;
|  isthe identifier for each level;

1 is the number of levels.

4 Principle

The pamples are dissolved in acid solutions. The rare-earth ions are precipitated with

remgve impurities of calcium, etc. The precipitate is dissolved with hydrochloric acid,

quarftitative precipitation with oxalic acid at pH @6 to 2,0 to remove impurities of iron, etc
ignited at 950 °C, the rare earth oxalate precipitate is transformed into the rare earth oxi
earth oxide is weighed and the rare earth content is calculated.

5 Reagents

WARNING — Concentrated acids and alkalis are corrosive and their vapours irritate
menjbranes. Users should consult the safety data sheet and safety labelling for ez
before using. Care shallbe taken to avoid any type of contact during use. Appropriatg
equipment shall be worn when working with concentrated acids and alkalis. All the
invo]ving acids and ‘alkali shall be carried out in a fume hood.

The following reagents and indicators may be used in the procedure. Where applicable, inst|
provfded for ¢reating solutions. All reagents should be of known analytical grade, and only
demineralized water should be used.

hmmonia to
followed by
After being
de. The rare

the mucous
Ich reagent
protective
procedures

ructions are
r distilled or

5.1 | Oxalic acid, H,C,0,, powder.

5.2 Ammonium chloride, NH,Cl, powder.

5.3 Sulfuric acid, H,SO0,, p = 1,84 g/ml.

5.4 Perchloric acid, HCIO,4, p = 1,67 g/ml.

5.5 Hydrogen peroxide, H,0,, 30 % (mass fraction), p = 1,11 g/ml.
5.6 Hydrochloricacid, HCl, p = 1,19 g/ml.

5.7 Nitric acid, HNO;, p = 1,40 g/ml.

© IS0 2023 - All rights reserved
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5.8 Ammonia, NH;, p=0,91 g/ml

5.9 Hydrochloric acid, diluted 1 + 1.

Add 250 ml

5.10 Nitric
Add 250 ml

5.11 Sulfu

of hydrochloric acid (5.6) into 250 ml of water and mix.

acid, diluted 1 + 1.

of nitric acid (5.7) into 250 ml of water and mix.

ricacid, diluted 1+ 1,

Add 250 ml

5.12 Amm
Add 250 ml

5.13 Oxali

Weigh 25 g
Make up the

5.14 Amm

Weigh 10 g
dissolve. Ad

5.15 Oxali

Transfer 20
500 ml with

5.16 Hydrochloric acid washing solution, diluted 1 + 99.

Add 5 ml of

6 Appar
6.1 Analy

6.2 High

pf sulfuric acid (5.3) into 250 ml of water and mix.

bnia, diluted 1 + 1.

pf ammonia (5.8) into 250 ml of water and mix.

C acid solution, 50 g/1.

f oxalic acid (5.1) and place into a 500 ml beaker. Add 400 ml of water and heat to disj
volume to 500 ml with water and mix.

pbnium chloride-ammonia washing solution.

fammonium chloride (5.2) and place into a 500:m{ beaker. Add 300 ml of water and s
d 10 ml of ammonia (5.8). Make up the volume:to 500 ml with water and mix.

C acid washing solution, 2 g/1.

ml of oxalic acid solution (5.13).and place into a 500 ml beaker. Make up the voluy
water and mix.

hydrochloric acid (5.6)\into 495 ml of water and mix.

atus
tical balance, sensitive to 0,1 mg.

femperature furnace (air), with a temperature upper limit = 1 000 °C and a pred

of £10 °C.

olve.

tir to

ne to

ision

6.3 Drying oven, with a precision of +5 °C.

6.4 Crucible (platinum or ceramic crucible).

6.5 Polytetrafluoroethylene (PTFE) beaker, resistant to acids (especially fluoric acid) and alkalli.

6.6 Filter paper, medium quantitative filter paper and dense quantitative filter paper with post-
ignition residues less than 0,1 mg/g.

6.7 Cotton and filter pulp, absorbent cotton and ashless pulp with post-ignition residues less than

0,1 mg/g.

4
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7 Sample preparation

71

For rare earth metals, the laboratory sample is normally prepared into the form

of drillings

or fragments after removing the oxidized surface layer by filing. Weigh immediately after sample
preparation to minimize oxidation in air.

7.2  For rare earth oxides, weigh the sample in its as-received state to determine the rare earth
content (original basis).

7.3 For rare earth oxides, approximately 5 g of the sample is put into a shallow weighing vessel of

appr
and 4

7.4
air a
contq

7.5
contg

7.6
contgq

7.7
air a
contg

7.8
contgq

79
contg

8 1

8.1

pximately 50 mm diameter and 30 mm height with a cover. Dry the sample in air at;1
11low to cool in a desiccator to room temperature to determine the rare earth contéent

For rare earth oxides, approximately 3 g of the sample is put into a crucible{lgnite t
£ 950 °C for 1 h and allow to cool in a desiccator to room temperature to-detérmine t
ent (ignition basis).

For rare earth carbonates, weigh the sample in its as-received, state to determine th
ent (original basis).

For rare earth hydroxides, weigh the sample in its as-réceived state to determine th
bnt (original basis).

For rare earth oxalates, approximately 3 g of the’sample is put into a crucible. Ignite t

D5 °C for 1 h
dry basis).

e sample in
rare earth
e rare earth

ke rare earth

he sample in

[ 950 °C for 1 h and allow to cool in a desiccator to room temperature to determine thie rare earth

ent (ignition basis).

For rare earth chlorides, weigh the sample in its as-received state to determine th
bnt (original basis).

For rare earth fluorides, weigh the sample in its as-received state to determine th
bnt (original basis).

Procedure

Test portion

Weigh the sample (see Clause 7) in accordance with Table 1, to the nearest 0,000 1 g.

Table 1 — Mass of test portion

b rare earth

b rare earth

Sample type Mass of test portion
g

Rare earth metal 1,00
Rare earth oxide 0,20 to 1,00
Rare earth carbonate 1,00 to 10,00
Rare earth hydroxide 1,00 to 5,00
Rare earth oxalate 0,20 to 1,00

Rare earth chloride 10,00

Rare earth fluoride 0,40

©ISO
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8.2 Dissolution

8.2.1 General

For analysis

, dissolve the test portion (see 8.1) in the cases given in 8.2.2 to 8.2.7.

8.2.2 Dissolution of rare earth metal test portion

8.2.2.1 Put the test portion (see 8.1) into a beaker. Add 20 ml of water, followed by 10 ml of
hydrochloric acid (5.9) or nitric acid (5.10).

10 ml of nit
cerium mati

Heat the tes
until complg
water, folloy

8.2.2.2 Tr
collect the
acid washi
water and n

8.2.2.3 Tr
8.2.3 Diss

8.2.3.1 Pu
hydrochlori

10 ml of nit
cerium mati

Heat the tes
until complg
water, folloy

8.2.3.2 Fo
beaker. If th
beaker and t
the filter pa

ric acid (5.10) and 1 ml of hydrogen peroxide (5.5) should be used when dissolvin
ix sample.

t portion at a moderate temperature (353 K to 383 K) to avoid a violent cherical rea
ptely dissolved. Evaporate until about 1 ml to 2 ml of the solution remajns. Add 20
ved by 2 ml of hydrochloric acid (5.9) and heat to dissolve the salts.

hnsfer the solution into a 100 ml volumetric flask. If there is still inseluble residue, filte

S'Iltrate into a 100 ml volumetric flask, wash the beaker and the filter paper with hydroch

o solution (5.16) at least six times, and discard the filter paper. Make up the volume
ix.

hnsfer 20,00 ml of the test solution into a 300 ml beaker with a certified pipette.

folution of rare earth oxide and rare earth oxalate test portion

C acid (5.9) or nitric acid (5.10).

ric acid (5.10) and 1 ml of hydrogen peroxide (5.5) should be used when dissolvin
ix sample.

t portion at a moderate témperature (353 K to 383 K) to avoid a violent chemical rea
btely dissolved. Evaporaté until about 1 ml to 2 ml of the solution remains. Add 20
ved by 2 ml of hydro¢hloric acid (5.9) and heat to dissolve the salts.

r 0,2 g < mass/of-the test portion < 0,4 g, transfer the solution (see 8.2.3.1) into a 3(
ere is still ifiseluble residue, filter and collect the filtrate into a 300 ml beaker, was
he filter paper with hydrochloric acid washing solution (5.16) at least six times, and dis
ber.

8.2.3.3 Fo

b the

ction
ml of

r and
loric
with

t the test portion (see 8.1) into a beaker. Add 20 ml of water, followed by 10 il of

b the

ction
ml of

0 ml
h the
card

r @4 g < mass of the test portion < 1,0 g, transfer the solution (see 8.2.3.1) into a 1(

0 ml

volumetric fTask. If there is still insoluble residue, Tilter and collect the filtrate into a 100 mI volumetric
flask, wash the beaker and the filter paper with hydrochloric acid washing solution (5.16) at least
six times, and discard the filter paper. Make up the volume with water and mix. Transfer 25,00 ml of the
test solution into a 300 ml beaker with a certified pipette.

8.2.4 Dissolution of rare earth carbonate test portion

8.2.4.1 Put the test portion (see 8.1) into a beaker. Add 20 ml of water, followed by 10 ml to 20 ml of
hydrochloric acid (5.9) or nitric acid (5.10).

1 ml of hydr

ogen peroxide (5.5) should be used when dissolving the cerium matrix sample.

© IS0 2023 - All rights reserved
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Heat the test portion at a moderate temperature (353 K to 383 K) to avoid a violent chemical reaction
until completely dissolved. Evaporate until about 1 ml to 2 ml of the solution remains. Add 20 ml of
water, followed by 2 ml of hydrochloric acid (5.9) and heat to dissolve the salts.

8.2.4.2 Transfer the solution into a 200 ml volumetric flask. If there is still insoluble residue, filter and
collect the filtrate into a 200 ml volumetric flask, wash the beaker and the filter paper with hydrochloric
acid (5.9) at least six times, and discard the filter paper. Make up the volume with water and mix.

8.2.4.3 With a certified pipette:
into a 300 ml

b) flor 3 g < mass of the test portion < 5 g, transfer 20,00 ml of the solution (see 8.214:2) into a 300 ml

c) for 5 g < the mass of the test portion < 10 g, transfer 10,00 ml of the solution (see 8.2.4.2) into a
300 ml beaker.

8.2.3 Dissolution of rare earth hydroxide test portion

8.2.3.1 Put the test portion (see 8.1) into a beaker. Add 20 nfl of water, followed by 10 mf to 20 ml of
hydrpchloric acid (5.9) or nitric acid (5.10).

1 mljof hydrogen peroxide (5.5) should be used when dissolving the cerium matrix sample.

Heat|the test portion at a moderate temperature (353 K to 383 K) to avoid a violent chemical reaction
until| completely dissolved. Evaporate until about™1 ml to 2 ml of the solution remains. Add 20 ml of
wate]r, followed by 2 ml of hydrochloric acid (5:9) and heat to dissolve the salts.

8.2.3.2 Transfer the solution into a 200°ml volumetric flask. If there is still insoluble r¢sidue, filter
and follect the filtrate into a certain,wolumetric flask, wash the beaker and the filter|paper with
hydrpchloric acid washing solution: (5:16) at least six times, and discard the filter paper. Make up the
volume with water and mix.

8.2.3.3 With a certified pipétte:

a) for 1 g < mass ofthetest portion < 3 g, transfer 25,00 ml of the solution (see 8.2.4.2) into a 300 ml
eaker;

b) for 3 g < mass of the test portion < 5 g, transfer 10,00 ml of the solution (see 8.2.4.2) into a 300 ml
eaker,

8.2. Dissolution of rare earth chloride test portion

8.2.6.1 Put the test portion (see 8.1) into a beaker. Add 20 ml of water, followed by 10 ml of
hydrochloric acid (5.9) or nitric acid (5.10) and 1 ml of hydrogen peroxide (5.5).

Nitric acid (5.10) and perchloric acid (5.4) should be used if the test portion is difficult to decompose.

Heat the test portion at a moderate temperature (353 K to 383 K) to avoid a violent chemical reaction
until completely dissolved. Evaporate until about 5 ml of the solution remains. Add 50 ml of water and
heat to dissolve the salts.

8.2.6.2 Transfer the solution into a 200 ml volumetric flask. If there is still insoluble residue, filter and
collect the filtrate into a 200 ml volumetric flask, wash the beaker and the filter paper with hydrochloric
acid washing solution (5.16) at least six times, and discard the filter paper. Make up the volume with
water and mix.

©1S0 2023 - All rights reserved 7
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8.2.6.3 Transfer 10 ml of the test solution into a 300 ml beaker with a certified pipette.

8.2.7 Dissolution of rare earth fluoride test portion

8.2.7.1 There are two ways to dissolve rare earth fluoride test portions as follows. The suitable way
should be chosen depending on analysis.

a)

Put the test portion (see 8.1) into a PTFE beaker. Add 10 ml of nitric acid (5.10), followed by 1 ml of

hydrogen peroxide (5.5) and 5 ml of perchloric acid (5.4). Heat the test portion at a high temperature
(480 K to 520 K) until the perchloric acid fumes and the test portion are completely dissolved. If

incomp

ains,

put dow|

b) Putthe

sulfurid
(5.5).- H
incomp
put dow|

8.2.7.2 Tr
the filtrate i
solution (5.1

8.3 Preci

8.3.1 Add

add ammonjia (5.12) by drops until precipitation occurs."Add 0,1 ml of hydrogen peroxide (5.5]

30 ml of am
with cotton
times with 4

8.3.2 Put
8.3.1). Add ]
boiling. Add
Adjust the p
down, or pl
Allow the s¢
should be ajj

8.3.3 Filtq
washing sol
which shoul

pitation

ToreroT Tt

n and cool to room temperature. Add 20 ml of water and heat to dissolve the salts,

test portion (see 8.1) into a PTFE beaker (6.5). Add 10 ml of sulfuric acid (5.11) or' 20

acid (5.11). In the cases of cerium and terbium fluorides, also add 3 ml of hydrogeén per
pat the test portion at a high temperature (480 K to 520 K) until complétely dissolv
etely dissolved, repeat the above procedure. Evaporate until 1 ml to 2 ml-solution rem
n and cool to room temperature. Add 20 ml of water and heat to dissolve the salts.

hnsfer the solution into a 300 ml beaker. If there is still insoluble residue, filter and c
nto a 300 ml beaker, wash the beaker and the filter paper with hydrochloric acid was
6) at least six times, and discard the filter paper.

water into the beaker (see 8.2) to approximately’ 100 ml volume. Heat close to boiling

monia (5.12). Heat to boiling, and filter with a medium quantitative filter paper (6.|
and filter pulp (6.7). Wash the beaker atleast three times and the precipitate at least s
n ammonium chloride-ammonia washing solution (5.14). Discard the filtrate.

the precipitate with the filter paper or cotton and filter pulp into the 300 ml beaker
L0 ml of hydrochloric acid (§:9) and mash the filter paper. Add 100 ml of water and hg
50 ml of near-boiling oxalic acid solution (5.13) or at least 2,5 g of solid oxalic acid
H to 1,6 to 2,0 with ammonia (5.12) and hydrochloric acid (5.9). Heat to boiling and

lution to stand forat least 2 h. In the case of the matrix of holmium, 4 h of standing
plied.

r with dQuble-layer dense quantitative filter paper (6.6). Wash the beaker with oxalig
ition(5.15) at least three times, and then clean the beaker with a small piece of filter p
d be put together with the precipitate. Wash the precipitate with the oxalic acid was

solution (5.1

ml of
bxide
pd. If
ains,

llect
hing

, and

and
b) or
even

(see
at to
(5.1).
take

hce the beaker in the-water bath at 80 °C to 90 °C for 40 min. Cool to room tempergture.

time

acid
aper,
hing

|57 at least eight times.

8.4 Ignition and weighing

8.4.1 Transfer the filter paper containing the precipitate into a crucible, which has been weighed to
constant mass after ignition at 950 °C. Heat carefully at a high temperature (600 K to 630 K) until the
filter paper is completely ashed.

8.4.2 Ignite the crucible containing the precipitates for 1 h at a temperature of 950 °C in a high
temperature furnace (6.2). Cool down to room temperature in a desiccator. Weigh the crucible
containing the ignited rare earth oxide.

8.4.3 Repeat 8.4.2 until a constant mass is attained.

8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5d28b97ffb91a51ba9aa1c8a13c2ff81

ISO 23596:2023(E)

9 Calculation and expression of results

9.1 Calculation of result

The rare earth content of the metal sample, wggy shall be expressed as a percentage by mass fraction
and calculated by using Formula (1):
k(my —my ) Vy

WREM =———=° - x100 (1)
moV,

where

m; isthe mass, in grams, of the crucible containing the ignited rare earth oxide;
m, isthe mass, in grams, of the crucible;

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

Vi is the volume, in millilitres, of the transferred test solution;

Vo is the gross volume, in millilitres, of the test solution;

k is the conversion factor of each rare earth metal to{ts‘oxide, as shown in Table 2

Table 2 — Conversion factors between rare earth metal and rare earth oxide

RE REXOV k RE/1/x(REx0y) RE REXOV k RE/1/x[RExO0y)
La La,0, 0,8527 Dy Dy,05 0,871 3

(e CeO, 0,814 1 Ho Ho,0, 0,873 0

Hr Pre0;y 0,827 7 Er Er,0, 0,874 5
Nd Nd,0, 0,857.3 Tm Tm, 0, 0,875 6
S Sm, 0,4 0,862 4 Yb Yb,0, 0,878 2
Hu Eu,04 0,863 6 Lu Lu,04 0,879 4
dd Gd,0, 0,867 6 Y Y,0, 0,787 4
b Tb,0, 0,850 2

The fare earth contént of the compound sample, wggq, shall be expressed as a percentage by mass
fraction and calcylatéd by using Formula (2):

> )V
@=ms)s 100 2)
msyV3

=

REO =

whette

m, is the mass, in grams, of the crucible containing the ignited rare earth oxide;
ms is the mass, in grams, of the crucible;

m3 is the mass, in grams, of the test portion;

V5 is the volume, in millilitres, of the transferred test solution;

V, isthe gross volume, in millilitres, of the test solution.

The rare earth content of the compound sample shall be given as rare earth content (original basis) or
rare earth content (dry basis) or rare earth content (ignition basis) according to the pre-treatment for
the test sample. It shall be given together with the formula stated in Note 2 to entry of 3.1.
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9.2 Precision

The absolute difference between two independent single test results, obtained using the same method
on identical test material in the same laboratory by the same operator using the same equipment within
a short interval of time, will not exceed the repeatability permissible tolerance af(s,) in Table 3 in more

than 5 % of cases.

The absolute difference between two independent single test results, obtained using the same method
on identical test material in the same laboratory by the same operator using the same equipment, but
at a different time (on a different day), will not exceed the intralaboratory reproducibility permissible
tolerance a(sg,,) in Table 3 in more than 5 % of cases.

The absolutg difference between two single test results, obtained using the same method on iderLtical

test material in different laboratories by different operators using different equipment, will figt/ex
the interlabpratory reproducibility permissible tolerance a(sg) in Table 3 in more than 5 %-ofcase

Table 3 — Permissible tolerance a

ceed

D.

Values'in % (mass fra¢tion)
Sample type Determination | Repeatability permis- Intralaboratory Interlaboratory
range sible tolerance reproducibilityper- | reproducibility per-
missible tolérance missible tolerance
a(sr) a(SRW) a(SR)
Rare earth n|1etal 98,0 to 99,5 0,44 0,49 0,98
Rare earth Zti‘de 95,0 t0 99,8 0,30 0,44 0,74
Rare earth oxalate
Rare earth fluoride 75,0 to 90,0 0,32 0,36 0,74
Other compqunds? 40,0 to 70,0 0,36 0,43 0,67

a  “Other compounds” refers to rare earth hydroxide, rare earth chloride and rare earth carbonate.

NOTE

The samples for the precision experimentcover all the sample types in Table 1, which are dif

erent

materials anfl produced by different industrial preocesses. No satisfactory functional relationship betwegn the

values of pregcision and rare earth content (m)“can be established. However, the precision values are si

ilar

across some |evels from the same sample type. Therefore, the permissible tolerances a(s,), a(sg,) and a(sf) are

applied in thfs document instead of the {fepeatability limit (r) and reproducibility (R,, R) limits in accor

with ISO/TR p1074:2016.

The details|of the samples uséd-and the results obtained in the precision experiment are giv

Annex A.

10 Test report

The test replort shall contain the following information:

a) allinformati

or of the test report;

b) the method used by reference to this document, i.e. ISO 23596;

c) theresults and the unit in which they are expressed;

d) any unusual features noted during the determination;

ance

PN in

lysis

e) any operation not specified in this document, or any optional operation which can influence the

results.

10
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