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Forewor

d

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

The key change between this document and the previous edition is the use of the mean square
difference between assay pairs to estimate the numerical value of the precision instead of the mean
difference between assay pairs, noting that the use of mean square differences was included in
[SO 3085:1996, Annex B, as an alternative method only. The use of mean square differences avoids
overestimating the sampling system’s capability, thereby limiting the opportunity for improvement.
In addition, when possible measurement outliers are identified, the process (such as sampling, sample
preparation or measurement) under investigation may not be in a state of statistical control and should
be checked in order to detect assignable causes. If these assignable causes can be identified, then the set

ofm Acuramante chonld bha ranmaqtnd Aftarthn ncciagnahla concnc haun hann corrnctnd O+ erwise data
o I Tt S o ot o o e T e P ot e O o e et e oo o TS I o ettt o T ooy o o T e CoTT oottt otT )

assespment should proceed without eliminating the outliers.
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INTE

RNATIONAL STANDARD ISO 3085:2019(E)

Iron ores — Experimental methods for checking

the

precision of sampling, sample preparation and

measurement

1 Scope

This |[document specifies experimental methods for checking the precision of sampling, sample
prepdration and measurement of iron ores being carried out in accordance with the mlethpds specified
in ISQ 3082 and the relevant ISO standards for measurement.
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Hocument can also be applied for the purpose of checking the precisionof samy
ration and measurement separately.

ormative references

bllowing documents are referred to in the text in such a~way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

)82:2017, Iron ores — Sampling and sample prepardtion procedures
)84, Iron ores — Experimental methods for evaluation of quality variation

1323, Iron ore and direct reduced iron — Vocabulary

erms and definitions
e purposes of this documentjthe terms and definitions given in ISO 11323 apply.

nd IEC maintain terminelogical databases for use in standardization at the following

C Electropediasavailable at http://www.electropedia.org/

rinciple

Samp
and

ing\from 20 lots or more, preferably taking twice as many increments as specified

ling, sample

their content
applies. For
ents) applies.

addresses:

in ISO 3082

acing the increments alternately into two gross samples. If this is impracticable or

the precision

testing is carried out in conjunction with routine sampling, the normal number of increments specified
in [SO 3082 may be used.

Preparation of separate test samples from each gross sample and determination of relevant quality

chara

cteristics.

Analysis of the experimental data obtained and calculation of the estimated value of the precision of
sampling, sample preparation and measurement for each selected quality characteristic.

Comparison of the estimated precision with that specified in ISO 3082:2017, Table 1, and necessary
action taken if the estimated precision does not attain these specified values.
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5 General conditions
5.1 Sampling

5.1.1 General

The sampling procedure to be followed shall be selected from the two methods of sampling, namely
systematic sampling or stratified sampling, depending on the method of taking increments from the lot
in accordance with ISO 3082.

5.1.2 Number-oflots

To reach a rgliable conclusion, it is recommended that the experiment be carried out on(morgd than
20 lots of thg same type of iron ore. However, if this is impracticable, at least 10 lots should be coyered.
If the numbgr of lots for the experiment is not sufficient, each lot may be divided intocséveral parts to
produce moile than 20 parts in total for the experiment, and the experiment should‘be carried gut on
each part, copsidering each part as a separate lot in accordance with ISO 3082.

5.1.3 Number of increments and number of gross samples

The number [of increments required for the experiment shall preferablybe twice the number specified

in ISO 3082,
sample is m3
be 2n; and ty

Alternatively
and two grq
precision ob
obtain the pj
When the ex}
shall be take

5.2 Samp

Sample prep
carried out i
size analysis

For chemical
over a periog

The method

Hence, if the number of increments required for routide”sampling is n; and one
de up from these increments, the number of increments required for the experimen{
vo gross samples shall be constituted.

, if the experiment is carried out as part of routinie sampling, n; increments may be

ained will be for n;/2 increments. The precision thus obtained shall be divided by
ecision for gross samples comprisingnyincrements (see Clause 7).

periment is carried out with n; inCrements and n; is an odd number, an additional incr§
h in order to make the number-of increments even.

e preparation and measurement

aration shall be carried out in accordance with ISO 3082. The measurement sh

of iron ores.

analysis;it/is preferable to carry out a series of determinations on test samples fo
of several’ days, in order to maintain the independence of test results.

of determination of any quality characteristic should remain the same throughot

gross
shall

taken

ss samples constituted, each comprising #;/2 increments. In this case, the sampling

/2 to

tment

a1l be

h accordance with,the relevant ISO standards for chemical analysis, moisture content and

" a lot

it the

experiment.

5.3 Replication of experiment

Even when a series of experiments has been conducted prior to regular sampling operations, the
experiments should be carried out periodically to check for possible changes in quality variation and, at
the same time, to control the precision of sampling, sample preparation and measurement. Because of
the amount of work involved, it should be carried out as part of routine sampling, sample preparation
and measurement.

5.4 Record of the experiment

For future reference and to avoid errors and omissions, it is recommended that detailed records of
experiments be kept in a standardized format (see Clause 9 and Annex A).
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6 Method of experiment

6.1

6.1.1

6.1.1.

Sampling
Systematic sampling

1 The number of increments, ny, shall be determined in accordance with ISO 3082.

6.1.1.2 When 2n,; increments are taken using mass basis sampling, the sampling intervals, Am, in
tonnes, shall be calculated by dividing the mass, m;, of the lot by 2n,, i.e. giving intervals equal to one-half

of the

A

Alteri
increl
by ny,

A

The s

6.1.1

sampling interval for routine sampling, see Formula (1):

m
m=— L

2nyq
natively, when the experiment is carried out as part of routine mass basis sam
ments are taken, the sampling interval, Am, shall be calculated by dividing the mass,
see Formula (2):

m
m=—L

m
hmpling intervals thus calculated may be rounded down to the nearest 10 t.

3 When 2n; increments are taken using time basis sampling, the sampling int

minutes, shall be calculated using Formula (3),.#. giving intervals equal to one-half of
interval for routine sampling:
_ 60m;
quaxnl
where¢ q,,., is the maximum flow.¥ate, expressed in tonnes per hour, of ore on the conveyo
Alternatively, when the experiment is carried out as part of routine time basis sam
increments are taken, the sampling interval, At, shall be calculated using Formula (4):
60m
MNe=——""L
Qmax™y
The spmplirigintervals thus calculated may be rounded down to the nearest minute.

e8]

pling and n;
m,, of the lot

(2)

brvals, At, in
the sampling

(3)

- belt.

pling and n,

4

6.1.1

4 The increments shall be taken at the sampling interval determined in 6.1.1.2 or 4

1.1.3, with a

random start.

6.1.1.5 The increments shall be placed alternately in two containers. Thus, two gross samples, A and B,
will be constituted.

EXAMPLE 1

See Figure 1.

Alot of 19 000 t is transferred by belt conveyors and the number of increments determined in accordance with
ISO 3082 for routine mass basis sampling, ny, is 60.

When 2n; increments are taken, the sampling interval for the experiment, Am, is given by the formula:

© IS0 2019 - All rights reserved
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my, 19000
Am=——=
2n;  60x2

=158 —150

Thus, increments are taken at 150 t intervals. The point for taking the first increment from the first sampling
interval of 150 t is determined by a random selection method. If the point for taking the first increments is
determined as 20 t from the beginning of handling the lot, subsequent increments are taken at the point 20 + iAm,
wherei=1,2,.., 2n; (170 t, 320 t and so on). Since the whole lot size is 19 000 t, 126 increments are taken.

The increments are placed alternately in two containers, and two gross samples, A and B, are constituted, each
composed of 63 increments.

150
___________ O Gross sample’|A
| | |
I I I I
20 I I 320 t I I _______
| "t | 430 t
I I I I
| | | |
___________ O Gross sample (B
1p0 t 150 t 150 t
|
20 t

L—Beginning shifting of the lof
NOTE1  Solid circles indicate increments taken from strata,

NOTE 2  Opn circles indicate gross samples.

Figure 1 — Schematic diagram for example 1

6.1.2 Stratified sampling

6.1.2.1 Th¢ number of increments, n;, to be taken from each stratum shall be calculated from the
number of sfrata, n,, forming ‘ene lot and the number of increments determined in accordancg with

ISO 3082, nyusing Formula (63

ny
ny =1L (5)
Ny
NOTE Expmples of strata, based on time, mass or space, include production periods, production njasses,

holds in vessels, Wagoms I a traiT or COMtainers.

The number of increments thus calculated shall be rounded up to the next higher whole number if 2n,
increments are taken, or to the next higher whole even number if n; increments are taken.

6.1.2.2 When 2n, increments are taken, 2n; increments shall be taken from each stratum and shall be
separated at random into two partial samples, each of n; increments.

Alternatively, when the experiment is carried out as part of routine sampling and n; increments are
taken, n; increments shall be taken from each stratum and be separated at random into two partial
samples, each of n3/2 increments.

4 © IS0 2019 - All rights reserved
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6.1.2.3 The two partial samples from each stratum shall be combined into two gross samples, A and B,
respectively.

If the mass varies from stratum to stratum, the number of increments to be taken from each stratum
shall be varied in proportion to the mass of ore in each stratum. This method is called “proportional
stratified sampling”.

EXAMPLE 2  See Figure 2.

A lot is divided in 11 strata each of 60 t and the number of increments, n;, determined for the entire lot
(60 x 11 = 660 t) in accordance with ISO 3082 is 20. Thus, the number of increments to be taken from each
stratum is shown by the formula:

ny 20
n{=—=—=18-2
11

________ Gross sample A

O(2 x 11 increments)
| // 2// "
¢ @ / ¢
e

Gross sample B
{2 x 11 incrpments)

———————— o

NOTE|1  Boxes indicate strata.
NOTE|2  Solid circles indicate increments taken‘from strata.

NOTE[3  Open circles indicate gross samples.
Figure2 — Schematic diagram for example 2

Whern] 2n; increments aré_taken, four (2n; = 2 x 2) increments are taken from each stratum and
separpted at random into-two partial samples, each consisting of two increments.

The two partial samples from each of the 11 strata are combined into two gross samplles, A and B,
respectively, each-comprising 22 (2n, = 2 x 11) increments.

6.2 |Sample preparation and measurement

6.2.1 — General

The two gross samples A and B taken in accordance with 6.1 shall be prepared separately and subjected
to testing by either method 1, method 2 or method 3 described in 6.2.2 to 6.2.4.

6.2.2 Method 1

The two gross samples A and B shall be divided separately. The resulting four test samples, A;, A,, B;
and B,, shall be tested in duplicate. The eight tests shall be run in random order. See Figure 3.

NOTE Method 1 allows the precision of sampling, sample preparation and measurement to be separately
estimated.

© IS0 2019 - All rights reserved 5
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Lot
A B (Gross samples)
Ay Ay B, B, (Test samples)
| | |
I 1 ] [ 1 ]
! | — ! ! 1 1
Xin Xiz X1 X2 Xon Xo2 X221 Xp22 (Measurements)
Figure 3 — Flowsheet for method 1
6.2.3 Method 2

Gross sampl
prepared from gross sample B. See Figure 4.

p A shall be divided to prepare two test samples, A; and A,, and one test sample shall be

Test sample A, shall be tested in duplicate and single tests shall be corducted on test samples A, and B.

NOTE

Lot

A
A A
Xq X, e

B

B

Xy

Figure 4 — Flowsheet for method 2

Mdthod 2 also allows the precision of sampling, sample preparation and measurement to be sepdrately
estimated. However, the estimates are less precise than those obtain€d by method 1.

(Gross samples)

(Test samples)

(Measurements)

6.2.4 Met

= s
uu o

One test sample shall be prepared from each of the two gross samples A and B, and single tests shall be

conducted on each sample. See Figure 5.

NOTE
obtained.

Using method 3, only the overall precision of sampling, sample preparation and measurement is

© ISO 2019 - All rights reserved
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7 A

7.1

The npethod for analysis of experimental data shall be as specified in 7.2 to 7.4 depending o
of sampple preparation and measurement, regardless of wiether the method of sampling
or strptified.

7.2

7.2.1

as precision) of sampling, sample preparation and measurement shall be calculated accor
to 7.2410.

Anne

7.2.2
X121 9

7.2.3

Form

x|

Lot
|
A B (Gross samples)
A B (Test samples)
X4 X; [Measurements)

Figure 5 — Flowsheet for method 3

nalysis of experimental data

General

Method 1

The estimated values of precision at'the 95 % probability level (hereinafter referi

k A shows an example applieation of method 1.

Denote the four meastirements (such as % Fe), for the two gross samples A and B
122> aNd X511, X312, X315 X222-

Calculate ¢he“mean, x; , and the range, R;, for each pair of duplicate measure

1] )
1lae (6).dnd'(7), respectively:

h the method
s systematic

red to simply
ding to 7.2.2

as X111 X112

ments using

(6)

1
! z;(xijl +Xi1'2)

Ry =‘xi]-1 _Xijz‘

where
i =1and 2 and stands for A and B gross samples;
Jj  =1and 2 and stands for test samples.

© IS0 2019 - All rights reserved
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7.2.4 Calculate the mean, )%,-__, and the range, R,, for each pair of duplicate test samples, using

Formulae (8) and (9), respectively:

ol

1,— _
=\ X, X,
i Z(X 1. TXj2 ) (8)
Ry =|X;1. — X3 | 9

7.2.5 Calcylate the mean, )_( and the range, R3, for each pair of gross samples, A and,B,[using

Formulae (10) and (11), respectively:

E:%(;%l, +%, ) (10)

R:=|xq |-x 11
3 1. 2..

2

> 11

7.2.6 Calcylate the overall mean, x, and the variances, 612, 62 and 632 using Formulae (12) tq (15):

> 11

E

nZ (12)
G2 ——1—2R2 (13)
1 _81 1
G,° ——1-2R2 (14)
2 _4_1 2
6.2 ——1—2R2 (15)
3 _21'1 3

where n is the number-of lots.

Calculate thq conttel limits for ranges as follows and construct range control charts.

£ D 2 L
J

Th JES I FSUTUR SRS RPN » TP APy 2 A S A= £ D q2 - £ou D
€ upper contrormits ror e n—ctnartsareS;0 G110ty 50 O, 10 nyatta>

4~
)T U3 IUL 1 3.
The factor 3,64 (i.e. 2,576 x \/2) gives the 99 % limit for the difference between two independent
measurements from the same normal distribution, because the difference has twice the original
variance.

7.2.7 When all of the values of R;, R, and R, are within the upper control limits of the R-charts, it is an
indication that the processes of sampling, sample preparation and measurement of samples are in a state
of statistical control.

On the other hand, when several values of R;, R, or R, fall outside the respective upper control limits,
the process (such as sampling, sample preparation or measurement) under investigation may notbe in a
state of statistical control and should be checked in order to detect assignable causes. If these assignable

8 © IS0 2019 - All rights reserved
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causes can be identified, then the set of measurements should be repeated after the assignable causes
have been corrected. Otherwise, the computation should proceed without eliminating the outliers.

7.2.8 When 2n; increments are taken, calculate the estimated values of the standard deviations of

measurement, 6M, sample preparation, 6P, and sampling, c}s using Formulae (16) to (18), respectively:

62 = 67 (16)
. A 1 .
0'5 = ﬂf —En'lz (17)
N A 1 .
og = 032 —Eag (18)

If 65 or 6'52 as calculated from Formulae (17) and (18) is found to be hegative, 6‘3 or 6'32 shall be

replaged by zero. When n; increments are taken in accordance with«5.1.3, the estimated value of the
standard deviation of sampling, 65 from Formula (18) shall be divided by \/E to obtain fhe standard

deviafion of sampling for gross samples comprising n; increments. The estimated values of|the standard
deviafions of measurement and sample preparation may be‘calculated using Formulae (16]) and (17).

7.2.9| Calculate the estimated values of the precision of sampling (ﬁs = 265), samplg preparation
(BP 3 26P) and measurement (BM =20, )

7.2.19 Calculate the estimated value of the overall precision of sampling, sample preparation and
measfyirement (ﬁSPM = ZésPM ) , using*Formula (19):

Olspy = &sz +61§ +61€1 (19)
7.3 |Method 2

7.3.1| The estifrated values of precision of sampling, sample preparation and measurement shall be
calculated in accordance with 7.3.2 to 7.3.10.

7.3.2| cDenote the four measurements as follows:

X4, X, are the duplicate measurements of test sample A; prepared from gross sample A;
X3 is the single measurement of test sample A, prepared from gross sample A;
Xy is the single measurement of test sample B prepared from gross sample B.

7.3.3 Calculate the mean, x, and the range, R;, for each pair of duplicate measurements using
Formulae (20) and (21):

E:%(xl +x3) (20)

© IS0 2019 - All rights reserved 9
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R4 =|x1 —x2| (21)

7.3.4 Calculate the mean, )?, and the range, R,, using Formulae (22) and (23):

X=

N | =

(x+x3) (22)

Ry =[% x4 (23)

7.3.5 Calcylate the mean, )_( and the range, R3, for each pair of gross samples, A and B, [using
Formulae (24) and (25):

(i—-x4J (24)

> 1l
N | =

R3:X_¥4 (25)

7.3.6 Calcylate the overall mean, x, and the variances, 612 ) 62

2 and 632 using Formulae (26)| (27),
(28) and (29), respectively:
= 1 =
XxX=—)|x 26
. D (26)
62 = iZRZ (27)
175, 1
62 = iZRZ (28)
2 n 2
522 LIS g2 29
0-3 —ZZ 3 ( )

where n is themomberoftots:

Calculate the control limits for ranges as in 7.2.6.

7.3.7 When all the values of R;, R, and R; are within the upper control limits of the R-charts, it is an
indication that the processes of sampling, sample preparation and measurement of samples are in a state
of statistical control.

On the other hand, when several values of R3, R, or R, fall outside the respective upper control limits, the
process (such as sampling, sample preparation, or measurement) under investigation may not be in a
state of statistical control and should be checked in order to detect assignable causes. If these assignable
causes can be identified, then the set of measurements should be repeated after the assignable causes
have been corrected. Otherwise, the computation should proceed without eliminating the outliers.

10 © IS0 2019 - All rights reserved
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7.3.8 When 2n,; increments are taken, calculate the estimated values of the standard deviations of

measurement, c}M, sample preparation, 6P, and sampling, 65, using Formulae (30), (31) and (32),

respectively:
6'1%,, = 6‘12 (30)
- N 3.
0'123 = 0'22 ——612 (31)
4
2 _-~2 3.2 1.2
Olg =03 —ZGZ —gol (32)
If 65 or 6'52 as calculated from Formulae (31) and (32) is found to be negative, o:g or 652 shall be

replaged by zero.

Wher] n; increments are taken in accordance with 5.1.3, the estimated value of the standard deviation

of sampling, &S from Formula (32) shall be divided by \/E to obtain the standard deviation of sampling

for gross samples comprising n; increments. The estimated values of the standard dleviations of
measfirement and sample preparation may be calculated using Formulae (30) and (31).

7.3.9( Calculate the estimated values of the precision of sampling ([35 = 265), samplg preparation
(BP F 26P) and measurement (ﬁM = 26‘M).

7.3.190 Calculate the estimated value .of_the overall precision of sampling, sample preparation and
measyirement (ﬁSPM = 26‘SPM ) , using Formula (33):

Q>

a2 2 A2
SPM—\/O'S +0p" +0oy (33)

7.4 |Method 3

7.4.11| When Method 3 is applied, the estimated values of precision of sampling, samplg preparation

and rheasurement cannot be separated and only the overall precision, 20g4p,, of sampling, sample

prepdration and measurement is obtained.

The relationship between these precision values is shown by Formula (34):

o 2

2 162 (34)

2 ~
+0 M

spm — Os
The estimated value of precision shall be calculated in accordance with 7.4.2 to 7.4.5.

7.4.2 Calculate the mean, x and the range, R,, for each pair of measurements using Formulae (35)
and (36):

x==(x1+x,) (35)

N | =
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where x4, x, are the measurements of test samples A and B, respectively.

Calculate the overall mean, x, and the estimated value of the overall standard deviation, 6SPM , using

Formula (37):

= 1 —_
X=—)>X 37
~> (37)

When 2n; ingrements are taken, calculate the estimated value of the overall standard deviation, §SPM ,
using Formula (38):

R N R2 38

Osem T Z (38)
where n is the number of lots.
7.4.3 Calcylate the control limits for range as follows and construct thecontrol chart.
The upper cdntrol limit for the R-chart is 3,64 6SPM (see 7.2.6).
7.4.4 When all of the values of R are within the upper control limit of the R-chart, it is an indication that
the overall process of sampling, sample preparation and.sieasurement is in a state of statistical corjtrol.
On the otherlhand, when several values of R fall outside the respective upper control limits, the oyerall
process undg¢r investigation may not be in a state'of statistical control and should be checked in[order
to detect assfignable causes. If these assignable causes can be identified, then the set of measurements
should be repeated after the assignable causeshave been corrected. Otherwise, the computation should
proceed without eliminating the outliers.
7.4.5 Calcylate the estimated valuge of the overall precision, B¢y = 20¢py -
When n; incfements are takémin accordance with 5.1.3, is not possible to convert the estimated|value
of the overall standard deviation, c}SPM, to the corresponding value for gross samples comprising n,
increments, because.the'standard deviation of sampling cannot be separately estimated.
8 Interpretation of results and action

8.1

Interpretation of results

Compare the estimated value of the overall precision of sampling, sample preparation and measurement,

204py >

obtained by 7.2 (method 1), 7.3

(method 2) or 7.4 (method 3) with the overall precision

’ ﬂSPM

specified in ISO 3082:2017, Table 1. When the estimated value of the precision does not attain the value

specified in |

12

SO 3082, one or more of the following actions shall be taken.
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8.2 Actions

8.2.1 Checking for changes in quality variation

Check for changes in quality variation of the iron ore in accordance with the method given in ISO 3084.
When it is confirmed that there is a significant change in quality variation of the iron ore in question,
the number of increments, n;, to be taken from the lot shall be changed in accordance with the revised
quality variation using ISO 3082:2017, Table 2.

precision of

In increment

paration and
or precision.
mprovement
in obtaining

8.2.2 Increasing number of increments

If a greater number, nj, of increments is collected from the lot, this will improve the

sampling in proportion to m

8.2.3| Increasing mass of increments

Increasing the mass of increments generally improves precision. However, an increase

mass jabove a certain value will not significantly improve the precision of sampling.

8.2.4| Checking the sample preparation and measurementprocedures

Wher] methods 1 and 2 are applied, and the individual precision of sampling, sample pre

measfirement are estimated, it is possible to check whethér one of these stages shows po

Samp]’r(‘a preparation.and measurement procedurgs_ need4o be checked carefully, because i

of sample preparation operations and repeatability“of the measurement method helps

bettel overall precision.

9 Testreport

The test report shall include the following information:

a) npmes of the supervisor andspersonnel who performed the experiment;

b) site of experiment;

c) dpte of issue of the testreport;

d) period of experiment;

e) characteristic measured and reference to the International Standard(s) used;

f) details;efthe lots investigated;

g) d[tails of sampling and sample preparation;

h) estimated values of the precision of sampling, sample preparation and measurement obtained by
this experiment;

i) comments and remarks of the supervisor;

j) action taken based on the results.

© IS0 2019 - All rights reserved
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Annex A
(informative)

Example of experiment on systematic sampling by method 1

This example is based on an experiment conducted by a consumer of iron ores.

Sampli

Sample

Quality

Table A.1 sh

shows the re

The number

g Systematic sampling

preparation method 1
characteristic  total iron (% Fe)

bws particulars of the experiment and analysis results of iron determinations. Tab

0 i 5 S A 5
cords of % Fe and the process of calculation of 0,,,0,,0¢ and ogpy -

5 of cases where points of data are situated outside the three sigma control limi

recorded in the bottom space of Table A.2, and the corresponding dataare identified by asterisks

The values

measuremer

os=0,

standa

~

o

P

standa

0M=(

The overall §

Formula (19

Ogspm =

standat

=0

bf estimated standard deviations and precision of sampling, sample preparatio}
t for this example are as follows:

d deviation and precision of sampling:

D4 (%Fe) Bs =205 = 0,48 (%Fe)

Ird deviation and precision of sample preparation:

15 (%Fe) By =263 = 0,30(%Fe)

Ird deviation and precisionof measurement:

078 (%Fe) By =26, =0,16(%Fe)

tandard deviation of sampling, sample preparation and measurement, calculated by
/(33), is:

d =0,58(% F
0,29(%Fe) and Bspy (% Fe)

(S are

n and

This value of fgpy does not satisfy the overall precision shown in ISO 3082:2017, Table 1, and therefore

action needs

14

to be taken on the sampling, sample preparation and measurement procedures.
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