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1. General information on PT (table 1)

Label

PT 29/6

Object of PT

Determination of C, Mn, Si, P, S, Cu, Cr, Ni, Alov, V,
Ti, Co, As, Sn, B, Ca, Nb, N in manganese steel

Assessment method(s)

Atomic emission spectrometry, X-Ray fluorescence
spectrometry and by validated wet-way and combunsti
methods

Item of proficiency testing:

Manganese steel, sample PT 29/6

Date of testing

February-March, 2021

Name and address of the PT
provider

SPL-LABMAT s.r.a
1. mdje 432, 735 31 Bohumin, www.spl-labmat.cz
Tel: 596014627, e-mail: info@spl-labmat.cz

Responsible person

Ing. Martin Bogumsky

Colaborator(s)

Ing. Denisa Kupczynova, René Piszczek

Operations provided by
subcontractors

Providing of candidate material, preliminary cheahic
analysis and homogeneity analysis

Number of participants

28

Test item description

Steel sample d37x25mm, alternatively 50g steelschip
packed in a plastic bottle (on request only).

Number of test items

30 pcs solid sample, 20 pcs steel chips

Technique of sample
preparation

Material was produced in induction furnace andexhsat
mould. Samples was prepared by machining.

Item and result distribution

Post and transport services, e-mail and webpages

Result acceptance

Electronic in provided forms (MS Excel files)

Performance assessment
standards

Performance assessment based-scoring.

Result z-score with-2<Z_. <2 were considered
satisfactory for elements Mn, S, Al, Nb.

Result z-score with-2< Z,, <2 were considered

satisfactory for other elements.

Reference values assessed as consensual withltes va
provided by participants. In all cases, this wasagtp the
arithmetic mean of the results after outliers esidn by
Grubbs’ test. Standard deviatiognfser proficiency
assessment was used from TPP-Fe, sp (2018) program

m
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Homogeneity and stability Material homogeneity was tested in the laborataryitérm
a.s. Measurements were done for three final sampies
determinations of each, 15 in total.

For homogeneity assessments and standard devjation
calculation, the statistical method ANOVA was enygid for
all assessments. Material homogeneity as compaitadive
norms for assessment of elements in steel provedasdory
for the PT. Homogeneity assessments were done lfqr a
elements. Given the character of the tested iteamy,
influences of time and environment instability axeluded.

2. Confidentiality agreement
The provider of PT declares that all informatiord atata pertinent to the individual participants
are considered confidential and dealt with accaiginParticipant code numbers are assigned at

random for each participant and each PT indepehdémthe final report, results are identified by
code numbers only and are therefore anonymous.

3. Abbreviations, definitions and signs
PT proficiency testing

PT XX/XX item labelling (samples) for PT
Participant in PT

laboratory, company or private person who receiliestems for PT and submits the results to
the PT provider

Accepted laboratory result
laboratory result which has not been excluded #ging

X laboratory result representing the arithmetic mefafusually) five results
submitted by participants

S selected standard deviation for five laborat@sessments for a given element
t5:0,05 confidence level for five assessments for thabdity level 95%
- . - te
u repeatability of five results for one participaot= + 22 . s
n number of participants involved in the statidtdata set after exclusion of outliers

X reference value, see 6.1 for details on assessmen
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Ref

PT

Spr

reference value calculated as mean of the valueslected participating
laboratories

consensual estimate of the mean value of labgraésults performed according to
a method suitable for their distribution

selected standard deviation from the statistdesd set in PT

selected standard deviation as listed in the nanmdétermination of the given
element

z-score derived fronset, see chapter 6.2
z-score derived froray, see chapter 6.2

Uncertainty of the reference value, extended uag#y (extension factor=2) in the
sense of the ISO Guide to the Expression of theetdainty of Measurement (1993),
dependent on the standard deviation of the labyragsults. This is expressed as a
one half of a = interval.

4. General principles of the PT

PT was organized, executed and evaluated accotaligCSN EN ISO/IEC 17043:2010.

4.1 PT schedule

Information about the PT were made public on thb site of the provider. Those laboratories that
had previously expressed interest in receivingrmétion on the next PT were informed by email.
Instructions for participants were part of the Rogramme and were also distributed along with
the test item. The sample remains property of Hr&gypant once the PT has been concluded.

4.2 Conditions for PT participation

By agreeing to participate in the PT, the partinisacommitted to deliver within the designated
period five parallel results of analyses, perforraeder the repeatability conditions (i.e. performed
with the exact same equipment in an immediate amoterrupted sequence). According to the
requirements of the nor@SN EN ISO/IEC 17043:2010 every measurement foPfhehould be
performed as a routine measurement that is undesaime conditions and procedures as are usual
in the everyday operation of the laboratory. Theeasment method and (alternatively) the category
and type of equipment are given by the particijpatite PT protocol which was publicly accessible
during the PT period at the web site of the provigew.spl-labmat.cz.

Based on the experience of the previous yearthallesults submitted by participants, regardless
of the method and equipment used, were includéderstatistical data set. For evaluation, outlier
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exclusion was employed or alternatively robustistias for elimination of the influence of outliers
on the reference value and corresponding unceytaint

Once the PT has been completed, the participants eiprovided:
Final report on theevaluation incl. evaluation of individual analytes.
Certificate of participation on the PT including two annexes.
Certificate of chemical analysidor new reference material

5. Preparation and homogeneity of the test items

Details concerning the preparation of the test st@md measurements of homogeneity for this PT
are presented in thable 1 — general information on the PT

For the evaluation of homogeneity, we have emplay@down programme using the statistical
method ANOVA along with calculation of the standdeliations from all assessments and their
comparison to the usual values according to thenaar previous PTs. As the criterion of sufficient
homogeneity for the purpose of the PT, the condlitiobe met is < 0,5sn, wheresis the standard
deviation in the measurement of homogeneity ani$ the standard deviation according to the
norm. Where no valid norm is available, an oldemmaevith expired validity or a norm used in
another country can be consulted, or comparisoh wélues from previous PTs for similar
materials. In case the s < Gsbcriterion is not met for some of the assessed petens) non-
homogeneity contribution can be taken into accdmntincreasingser and sy for z-scoring
assessment, in the following manner:

Spr ¥ :\/SPT2 +s*

6. Statistic evaluation and performance standards

6.1 Reference value and related uncertainty

The statistical methods employed were used acogidirihe norms 1SO 13528:2005SN 1SO
5725-2:1997 &SN 1SO 2602:1993.

Mean value of five results submitted by a singlatdbutor is thelaboratory mean x, which is
equivalent to the arithmetic mean from five measwets and which represents the result of the
laboratory for individual elements. The value o tmeasurementncertainty u (repeatability),
calculated from five assessments of a single laborais also given.

This laboratory mean is given in bold on the pagitis evaluation results for individual elements
and it is used for subsequent statistical evalnatidaboratory results — that is statistical d=gts

for individual elements. Uncertaintyis given in the column on the right along with thleoratory
meanx.

On the basis of this data set, the reference valassessed and also the corresponding uncertainty.
Also, if need be, Grubbs test according tod8& 1SO 5725-2 is used to eliminate outlying results
Given the usual character of results in the pra¥sdeT, in great majority of cases®nsensual
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estimate of the reference valuXptis used. This can be calculated according to skstatstical
methods according to the algorithm given belowthis case the reference value on the page is
markedX = Xpr.

Where the provider considers it appropriate, iquaicases the reference value can be established
on the basis of the results from selected labaestavith a long history of reliable results, where
the probability of correct determination is highkr.these cases reference value in the table is
marked aX = Xge .
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Basic statistical terms used

n
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number of laboratories

number of assessmentg-h laboratory
result ok-th assessment in thieth laboratory
laboratory index

assessment index in thth laboratory

mean value of assessment if-th laboratory

mean value of evaluation from all laboratories

variance in-th laboratory

value variance from all laboratories

selected standard deviation of individual labanatesults

selected standard deviation of the data set flbm a
participating laboratories in PT

determination uncertainty (repeatability)

reference value uncertainty

Reference to the statistical methods used for thesgsessment of the reference value and its

uncertainty

- Arithmetic mean for elimination of outlying values by the Grubbs’ testaccording to

CSN ISO 5725-2.

- Robust method analysis based on median regred€idd (Montfort, M.A.J.von,
Commun. Soil. Sci. Plant. Anal. 27, 463-468 (1996)is method is employed whenever
the difference between AVG a MAD is above @7%md at the same time, the number of
laboratory means submitted is above 15.

- Horn’s procedures(J. Horn, J. Am. Stat. Assoc., Volume 78, Page(2983). Consensual
reference value, robust method suitable for a @malimber of accepted laboratory means.
It is being employed under the same conditiondyadMAD, only for a lower number of
accepted laboratory means, between 8 and 14. Whaetievnumber of laboratories is equal
to or below 7 reference value is not assessedtavnatively only as an informative value.
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Evaluation algorithm:

Commencement of
evaluation of the statistic
data set for thelement (o

oxide)

Input of the initial data set
of the laboratory means
fori =1 upton

Grubbs's test for one o
two outliers acc. to
CSN ISO 572520utlying
values exclusion.
Calculation of the classid
mean X estimate and th

Number of
participants
nz15

o)

standars deviation of the
setser (outliers are not
included in this End of evaluation.
calculation). Robust method Robust Horn'’s _reference value
analysis based on procedure X=Xrornis either
median regressior] | X;opus=Xrorn only of informative
MAD (Monfort) calculation value or ignored
Xrobust=XMAD SPT robust completely.
calculation _
SPT_robust
|

If
| Xrobust—X | < 0,5 *spT

Resultant reference

Resultant value
reference value, X=Xrobust
X=X SPT =SPT_robust
SPT=SPT

Enc
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6.2 Performance evaluation

z-scoring is done both faubjective Zpr, i.e. calculated from the participants’ data sdewiation
SpT

andobjective Zn, based on the deviation given above derived froenrtorm g (if available),
where

If the sy deviation is not available, subjectizscoringZer is used to assess the performance of the
laboratory.

If the sy deviation is available, the objective-scoring Zn is usedto evaluate the performance
and the subjectivez-scoreZperhas only informative value. In a very limited numbécases, where

the variability of laboratory means was larger, shbjective z-scoring was applied as criterion for
individual elements.

Performance value dZ, | < 2 is consideredsatisfactory*

Performance value df <|Z,|< 3 is consideregproblematic"

Performance value 92, | > 3 is consideredunsuitable”.

(For elements Mn, S, Al is performance value basedrt instead of X)

Problematic performance value calls for attention, unsuital@dgrmance calls for correction.
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7. PT evaluation results summary

Table 2

No of

X U Ser N Noof | 5 erall No | /@boratories

Element| pom] | bowt) [pow ooy |/2OOTCMES| TG | where the

laboratories

set were

exceeded
C 1.369| 0.008 0.018| 0.031 21 21 0
Mn 26.90 0.30 0.62 19 19 1
Si 0.558| 0.011 0.022| 0.027 18 19 2
P 0.0725 0.0017 | 0.00340.0030 17 19 2
S 0.0031] 0.0007 | 0.0016 20 20 1
Cu 0.106| 0.004 0.008| 0.009 19 19 0
Cr 1.507 | 0.008 0.015] 0.043 17 21 4
Ni 0.388 | 0.007 0.016] 0.02( 20 20 0
Al 0.0043] 0.0013 | 0.0019% 11 11 1
Mo 0.391] 0.009 0.019] 0.02( 18 20 3
w 0.083| 0.007 0.012] 0.014 15 15 0
Vv 0.178| 0.003 0.006] 0.017 17 21 3
Ti 0.0213] 0.0011 | 0.00210.0033 16 17 1
Co 0.04321 0.0019 | 0.00330.0045 14 16 2
As 0.0031 5 6 0
Sn 0.0026 7 7 0
B 0.0008 5 5 0
Ca 3 0
Nb 0.0163] 0.0014 | 0.00230.0026 13 15 2
N 0.0203] 0.0008 | 0.00140.0018 14 15 1

X — reference value

U — reference value uncertainty

spT— data set standard deviation

sv— standard deviation according to the norm

8. Conclusion

Names of participating laboratories are statechenGertificate of chemical analysis. Reference
material produced as the result of PT 29/6 is nage@D



PT 29/6 - C
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
2 -
7 -
10 -
13 -
17 -
23 -
27 -
22 IR 1,366 1,298 1,330 1,336 1,300 1,326 0,035 -2,39 -1,39
26 AES 1,369 1,337 1,366 1,347 1,348 1,353 0,017 -0,89 -0,52
6 IR 1,370 1,360 1,350 1,340 1,360 1,356 0,014 -0,72 -0,42
14 AES 1,358 1,355 1,351 1,361 1,355 1,356 0,005 -0,72 -0,42
12 IR 1,357 1,357 1,357 1,357 1,357 1,357 0,000 -0,67 -0,39
15 AES 1,349 1,363 1,361 1,363 1,352 1,358 0,008 -0,61 -0,35
1 IR 1,360 1,340 1,350 1,360 1,390 1,360 0,023 -0,50 -0,29
11 IR 1,357 1,354 1,362 1,362 1,366 1,360 0,006 -0,50 -0,29
24 IR 1,360 1,360 1,370 1,361 1,364 1,363 0,005 -0,33 -0,19
8 AES 1,377 1,366 1,355 1,353 1,367 1,364 0,012 -0,28 -0,16
19 IR 1,366 1,364 1,367 1,366 1,365 1,366 0,001 -0,17 -0,10
5 IR 1,366 1,374 1,368 1,367 1,365 1,368 0,004 -0,06 -0,03
18 AES 1,370 1,350 1,350 1,380 1,400 1,370 0,026 0,06 0,03
4 IR 1,370 1,371 1,373 1,373 1,368 1,371 0,003 0,11 0,06
16 AES 1,353 1,389 1,371 1,376 1,364 1,371 0,017 0,11 0,06
3 IR 1,371 1,375 1,376 1,377 1,378 1,375 0,003 0,33 0,19
9 IR 1,387 1,374 1,381 1,383 1,374 1,380 0,007 0,61 0,35
20 IR 1,389 1,382 1,386 1,382 1,371 1,382 0,008 0,72 0,42
25 IR 1,397 1,397 1,393 1,389 1,389 1,393 0,005 1,33 0,77
21 AES 1,391 1,421 1,410 1,414 1,386 1,404 0,019 1,94 1,13
28 IR 1,413 1,422 1,407 1,420 1,388 1,410 0,017 2,28 1,32
n X= Xpr Spr SN u
%] %] %] %]
21 1,369 0,018 0,031 0,008
Participant's Z - score distribution
Rozdéleni Z - score U ¢astnik G
3,00
2,00
© 1,00 4
i
70,00 A . == R
N AN N o e
-1,00
-2,00
-3,00
22 26 6 14 12 15 1 11 24 8 19 5 18 4 16 3 9 20 25 21 28
Laboratory code Kdd laborato  Fe




PT 29/6 - Mn
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr
Kaéd Metoda 1. 2. 3. 4. 5. average | repeatability | Z-scorepr
4 B
5 -
6 -
9 -
11 -
12 -
13 -
22 -
24 -
3 XRF 25,57 25,53 25,49 25,59 25,58 25,55 0,05 -2,18
1 ICP 25,98 26,02 26,00 25,89 25,79 25,94 0,12 -1,55
10 ICP 26,36 26,35 26,38 26,40 26,36 26,37 0,02 -0,85
20 Titrimetric 26,53 26,60 26,46 26,46 26,46 26,50 0,08 -0,65
14 AES 26,50 26,56 26,45 26,48 26,56 26,51 0,06 -0,63
15 AES 26,56 26,57 26,54 26,55 26,52 26,55 0,02 -0,56
8 AES 26,64 26,53 26,51 26,44 26,68 26,56 0,12 -0,55
19 ICP 26,56 26,57 26,58 27,55 26,59 26,77 0,54 -0,21
17 XRF 26,82 26,88 26,93 26,84 26,90 26,87 0,06 -0,05
16 AES 26,83 26,76 26,96 27,01 26,88 26,89 0,12 -0,02
26 AES 26,99 26,88 26,99 26,91 26,90 26,93 0,06 0,05
2 XRF 27,00 27,01 27,03 27,01 26,99 27,01 0,02 0,18
21 AES 27,15 27,26 27,03 26,97 27,10 27,10 0,14 0,32
27 XRF-mobil 27,18 27,16 27,05 27,18 27,05 27,12 0,08 0,35
28 AES 27,45 27,50 27,45 27,40 27,40 27,44 0,05 0,87
25 XRF-mobil 27,48 27,78 27,65 27,69 27,55 27,63 0,15 1,18
18 AES 27,59 27,69 27,63 27,65 27,63 27,64 0,05 1,19
23 XRF 27,82 27,82 27,82 27,81 27,82 27,82 0,01 1,48
7 AES-mobil 27,83 27,84 27,84 27,84 27,89 27,85 0,03 1,53
n X = Xpr Spr SN u
[%] [%] [%] [%]
19 26,90 0,62 0,30
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
® 1,00 A
: pi Nl
UI’ 0,00 LI | T T | = I:I T I:I - L L -
g IR
-1,00 +
-2,00 +
-3,00
3 1 10 20 14 15 8 19 17 16 26 2 21 27 28 25 18 283

Laboratory code

Koéd laborato re




PT 29/6 - Si
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Laboratory code

Dz(PT) MWZ(N)

Koéd laborato re

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
3 -
4 R
5 -
6 -
9 -
11 -
12 -
13 -
27 -
1* ICP 0,477 0,471 0,464 0,464 0,477 0,471 0,009 -3,95 -3,95
22 Gravimetric 0,519 0,520 0,522 0,520 0,522 0,521 0,002 -1,68 -1,68
7 AES-mobil 0,530 0,520 0,520 0,520 0,520 0,522 0,006 -1,64 -1,64
2 XRF 0,538 0,539 0,538 0,542 0,539 0,539 0,002 -0,86 -0,86
10 ICP 0,542 0,545 0,546 0,542 0,546 0,544 0,003 -0,64 -0,64
20 Gravimetric 0,539 0,551 0,548 0,542 0,545 0,545 0,006 -0,59 -0,59
25 AES 0,551 0,547 0,550 0,540 0,541 0,546 0,006 -0,55 -0,55
16 AES 0,551 0,542 0,547 0,563 0,550 0,551 0,010 -0,32 -0,32
26 AES 0,550 0,557 0,550 0,554 0,558 0,554 0,005 -0,18 -0,18
24 AES 0,561 0,561 0,557 0,556 0,556 0,558 0,003 0,00 0,00
14 AES 0,563 0,564 0,559 0,564 0,560 0,562 0,003 0,18 0,18
15 AES 0,557 0,558 0,564 0,564 0,571 0,563 0,007 0,23 0,23
17 XRF 0,553 0,568 0,562 0,567 0,571 0,564 0,009 0,27 0,27
28 AES 0,564 0,563 0,563 0,570 0,570 0,566 0,005 0,36 0,36
23 XRF 0,567 0,566 0,569 0,564 0,567 0,567 0,002 0,41 0,41
19 Gravimetric 0,566 0,565 0,572 0,569 0,564 0,567 0,004 0,41 0,41
8 AES 0,577 0,578 0,575 0,580 0,578 0,578 0,002 0,91 0,91
21 AES 0,605 0,590 0,580 0,584 0,578 0,587 0,013 1,32 1,32
18 AES 0,615 0,616 0,612 0,620 0,607 0,614 0,006 2,55 2,55
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
%] %] (%] [%]
18 0,558 0,022 0,022 0,011
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
o 1,00 4
3
? 0,00 A N == cm cm T DO I I
N
-1,00 ~
-2,00 ~
-3,00 -
1* 22 7 2 10 20 25 16 26 24 14 15 17 28 23 19 8 21 18




PT 29/6 - P
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Koéd Metoda 1. 2. 3. 4. 5. average | repeatability | Z-scorepr [ Z-scorey
3 -
4 B
5 -
6 -
9 -
11 -
12 -
13 -
27 -
1* ICP 0,0613 0,0555 0,0575 0,0518 0,0564 0,0565 0,0043 -4,71 -5,33
7* AES-mobil 0,0560 0,0580 0,0570 0,0580 0,0590 0,0576 0,0014 -4,38 -4,97
15 AES 0,0650 0,0680 0,0660 0,0680 0,0660 0,0666 0,0017 -1,74 -1,97
8 AES 0,0660 0,0670 0,0670 0,0680 0,0680 0,0672 0,0010 -1,56 -1,77
10 ICP 0,0680 0,0695 0,0686 0,0690 0,0690 0,0688 0,0007 -1,09 -1,23
24 AES 0,0711 0,0703 0,0704 0,0691 0,0700 0,0702 0,0009 -0,68 -0,77
28 AES 0,0693 0,0703 0,0715 0,0714 0,0706 0,0706 0,0011 -0,56 -0,63
19 ICP 0,0717 0,0699 0,0713 0,0709 0,0697 0,0707 0,0011 -0,53 -0,60
18 AES 0,0706 0,0712 0,0691 0,0705 0,0722 0,0707 0,0014 -0,53 -0,60
23 XRF 0,0721 0,0725 0,0722 0,0724 0,0723 0,0723 0,0002 -0,06 -0,07
14 AES 0,0721 0,0714 0,0728 0,0728 0,0741 0,0726 0,0012 0,03 0,03
21 AES 0,0725 0,0731 0,0729 0,0729 0,0726 0,0728 0,0003 0,09 0,10
26 AES 0,0735 0,0736 0,0751 0,0722 0,0735 0,0736 0,0013 0,32 0,37
2 XRF 0,0750 0,0749 0,0741 0,0733 0,0716 0,0738 0,0017 0,38 0,43
22 Photometric 0,0748 0,0750 0,0749 0,0750 0,0750 0,0749 0,0001 0,71 0,80
16 AES 0,0750 0,0770 0,0770 0,0760 0,0760 0,0762 0,0010 1,09 1,23
17 XRF 0,0780 0,0770 0,0770 0,0770 0,0770 0,0772 0,0006 1,38 1,57
20 Photometric 0,0777 0,0775 0,0776 0,0776 0,0762 0,0773 0,0008 1,41 1,60
25 AES 0,0800 0,0797 0,0778 0,0748 0,0753 0,0775 0,0030 1,47 1,67
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
[%] [%] [%] [%]
17 0,0725 0,0034 0,0030 0,0017
Participant's Z - score distribution
Rozdéleni Z - score U €astnik U
3,00
2,00
% 1,00 4
2 000 1 e JLLJ:[
: pumEm
-1,00 ~
-2,00 ~
-3,00 -
1* 7* 15 8 10 24 28 19 18 23 14 21 26 2 22 16 17 20 25
Laboratory code Kdd laborato  Fe




PT 29/6 - S
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Laboratory code

Koéd laborato

fe

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr
Kaéd Metoda 1. 2. 3. 4. 5. average | repeatability | Z-scorepr
1 -
2 -
3 -
13 -
14 -
21 -
23 -
27 -
18 AES 0,0002 0,0002 0,0002 0,0002 0,0002 0,0002 0,0000 -1,81
25 IR 0,0018 0,0016 0,0014 0,0016 0,0015 0,0016 0,0002 -0,94
12 IR 0,0018 0,0019 0,0017 0,0016 0,0016 0,0017 0,0002 -0,88
9 IR 0,0015 0,0020 0,0008 0,0020 0,0021 0,0017 0,0007 -0,88
11 IR 0,0018 0,0018 0,0018 0,0017 0,0017 0,0018 0,0001 -0,81
28 IR 0,0020 0,0020 0,0024 0,0021 0,0020 0,0021 0,0002 -0,63
5 IR 0,0023 0,0021 0,0021 0,0024 0,0024 0,0022 0,0002 -0,56
4 IR 0,0025 0,0024 0,0025 0,0024 0,0023 0,0024 0,0001 -0,44
19 IR 0,0026 0,0025 0,0026 0,0025 0,0026 0,0026 0,0001 -0,31
24 IR 0,0026 0,0025 0,0027 0,0025 0,0026 0,0026 0,0001 -0,31
17 XRF 0,0031 0,0030 0,0028 0,0027 0,0031 0,0029 0,0002 -0,13
16 AES 0,0027 0,0029 0,0034 0,0031 0,0025 0,0029 0,0004 -0,13
15 AES 0,0029 0,0032 0,0033 0,0034 0,0028 0,0031 0,0003 0,00
26 AES 0,0035 0,0035 0,0036 0,0039 0,0031 0,0035 0,0004 0,25
8 AES 0,0037 0,0038 0,0040 0,0039 0,0040 0,0039 0,0002 0,50
6 IR 0,0040 0,0050 0,0040 0,0040 0,0040 0,0042 0,0006 0,69
7 AES-mobil 0,0040 0,0050 0,0050 0,0040 0,0050 0,0046 0,0007 0,94
22 IR 0,0036 0,0041 0,0052 0,0050 0,0052 0,0046 0,0009 0,94
20 IR 0,0066 0,0055 0,0065 0,0065 0,0061 0,0062 0,0006 1,94
10 ICP 0,0067 0,0065 0,0065 0,0067 0,0065 0,0066 0,0001 2,19
n X = Xpr Spr SN u
[%] [%] [%] [%]
20 0,0031 0,0016 0,0007
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
% 1,00 4 I:l I:l
(8]
“ 0,00 ‘ ‘ ‘ O = === ':'DD ‘
N U O00ggs
-1,00 ~
-2,00
-3,00
18 25 12 9 11 28 5 4 19 24 17 16 15 26 8 6 7 22 20 10




PT 29/6 - Cu
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Laboratory code

Dz(PT) MWZ(N)

Koéd laborato

fe

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 B
5 -
6 -
9 -
11 -
12 -
13 -
20 -
21 -
1 ICP 0,094 0,084 0,089 0,090 0,092 0,090 0,005 -2,00 -2,00
10 ICP 0,097 0,098 0,096 0,098 0,097 0,097 0,001 -1,13 -1,13
14 AES 0,097 0,095 0,098 0,098 0,096 0,097 0,002 -1,13 -1,13
15 AES 0,098 0,101 0,101 0,099 0,097 0,099 0,002 -0,87 -0,87
19 ICP 0,099 0,100 0,099 0,099 0,102 0,100 0,002 -0,75 -0,75
27 XRF-mobil 0,118 0,100 0,087 0,091 0,111 0,101 0,016 -0,62 -0,62
22 ICP 0,103 0,102 0,101 0,103 0,102 0,102 0,001 -0,50 -0,50
26 AES 0,104 0,103 0,103 0,103 0,104 0,103 0,000 -0,38 -0,38
16 AES 0,101 0,105 0,102 0,107 0,100 0,103 0,004 -0,38 -0,38
7 AES-mobil 0,108 0,106 0,108 0,106 0,106 0,107 0,001 0,13 0,13
24 AES 0,110 0,107 0,107 0,110 0,107 0,108 0,002 0,25 0,25
8 AES 0,108 0,108 0,108 0,107 0,107 0,108 0,001 0,25 0,25
17 XRF 0,109 0,106 0,111 0,111 0,110 0,109 0,003 0,38 0,38
2 XRF 0,111 0,110 0,111 0,111 0,111 0,111 0,001 0,63 0,63
25 XRF-mobil 0,107 0,107 0,109 0,122 0,111 0,111 0,008 0,63 0,63
28 AES 0,112 0,112 0,112 0,115 0,114 0,113 0,002 0,88 0,88
3 XRF 0,118 0,116 0,115 0,115 0,111 0,115 0,003 1,13 1,13
23 XRF 0,116 0,116 0,115 0,115 0,115 0,115 0,001 1,13 1,13
18 AES 0,120 0,120 0,120 0,120 0,120 0,120 0,000 1,75 1,75
n X = Xpr Spr SN u
[%] [%] [%] [%]
19 0,106 0,008 0,008 0,004
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
% 1,00 4
N —em e o om0 [0 [N
: o m =
-1,00 ~
-2,00 ~
-3,00
10 14 15 19 27 22 26 16 7 24 8 17 2 25 28 3 23 18




PT 29/6 - Cr
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 B
5 -
6 -
9 -
11 -
12 -
13 -
18* AES 1,360 1,350 1,350 1,360 1,360 1,356 0,007 -10,07 -3,60
1* ICP 1,393 1,383 1,354 1,387 1,352 1,374 0,024 -8,87 -3,17
23* XRF 1,414 1,414 1,414 1,415 1,418 1,415 0,002 -6,13 -2,19
8* AES 1,424 1,418 1,414 1,417 1,416 1,418 0,005 -5,93 -2,12
21 AES 1,486 1,476 1,476 1,489 1,475 1,480 0,008 -1,80 -0,64
7 AES-mobil 1,480 1,470 1,480 1,490 1,480 1,480 0,009 -1,80 -0,64
17 XRF 1,494 1,491 1,486 1,485 1,489 1,489 0,005 -1,20 -0,43
10 ICP 1,490 1,495 1,490 1,492 1,493 1,492 0,003 -1,00 -0,36
16 AES 1,506 1,487 1,497 1,502 1,511 1,501 0,011 -0,40 -0,14
28 AES 1,503 1,499 1,505 1,494 1,506 1,501 0,006 -0,40 -0,14
3 XRF 1,509 1,508 1,506 1,506 1,505 1,507 0,002 0,00 0,00
19 ICP 1,499 1,516 1,512 1,499 1,514 1,508 0,010 0,07 0,02
22 ICP 1,508 1,511 1,510 1,511 1,508 1,510 0,002 0,20 0,07
14 AES 1,506 1,514 1,507 1,514 1,512 1,511 0,005 0,27 0,10
20 Titrimetric 1,531 1,498 1,531 1,530 1,471 1,512 0,034 0,33 0,12
2 XRF 1,514 1,512 1,514 1,510 1,512 1,512 0,002 0,33 0,12
15 AES 1,506 1,514 1,510 1,515 1,519 1,513 0,006 0,40 0,14
24 AES 1,521 1,513 1,515 1,508 1,514 1,514 0,006 0,47 0,17
27 XRF-mobil 1,525 1,519 1,528 1,523 1,521 1,523 0,004 1,07 0,38
25 XRF-mobil 1,549 1,517 1,537 1,519 1,525 1,529 0,017 1,47 0,52
26 AES 1,536 1,522 1,537 1,531 1,536 1,532 0,008 1,67 0,60
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
%] 4] (%] [%]
17 1,507 0,015 0,042 0,008
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
% 1,00 4 &
(8]
? 0,00 - == =S = S = S S
N
-1,00 ~
-2,00 ~
-3,00 -
18* 1* 23~ 8 21 7 17 10 16 28 3 19 22 14 20 2 15 24 27 25 26
Laboratory code Kdd laborato  Fe




PT 29/6 - Ni
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 B
5 -
6 -
9 -
11 -
12 -
13 -
20 -
1 ICP 0,354 0,356 0,353 0,356 0,358 0,355 0,002 -2,06 -1,65
15 AES 0,370 0,369 0,368 0,368 0,362 0,367 0,004 -1,31 -1,05
14 AES 0,369 0,365 0,369 0,371 0,367 0,368 0,003 -1,25 -1,00
10 ICP 0,371 0,372 0,371 0,370 0,371 0,371 0,001 -1,06 -0,85
18 AES 0,377 0,375 0,375 0,375 0,375 0,375 0,001 -0,81 -0,65
2 XRF 0,379 0,379 0,378 0,379 0,378 0,379 0,001 -0,56 -0,45
24 AES 0,382 0,381 0,379 0,381 0,381 0,002 -0,44 -0,35
26 AES 0,382 0,383 0,383 0,381 0,380 0,382 0,002 -0,38 -0,30
21 AES 0,386 0,383 0,385 0,386 0,385 0,385 0,002 -0,19 -0,15
16 AES 0,384 0,388 0,376 0,392 0,394 0,387 0,009 -0,06 -0,05
19 ICP 0,384 0,388 0,386 0,385 0,393 0,387 0,004 -0,06 -0,05
3 XRF 0,388 0,389 0,392 0,400 0,395 0,393 0,006 0,31 0,25
17 XRF 0,400 0,397 0,395 0,399 0,395 0,397 0,003 0,56 0,45
22 ICP 0,402 0,402 0,398 0,400 0,401 0,401 0,002 0,81 0,65
8 AES 0,401 0,401 0,400 0,402 0,399 0,401 0,001 0,81 0,65
28 AES 0,400 0,401 0,401 0,403 0,402 0,401 0,001 0,81 0,65
27 XRF-mobil 0,388 0,389 0,392 0,415 0,428 0,402 0,023 0,88 0,70
23 XRF 0,402 0,405 0,405 0,405 0,402 0,404 0,002 1,00 0,80
25 AES 0,411 0,413 0,409 0,406 0,411 0,410 0,003 1,38 1,10
7 AES-mobil 0,420 0,420 0,420 0,420 0,420 0,420 0,000 2,00 1,60
n X = Xpr Spr SN u
[%] [%] [%] [%]
20 0,388 0,016 0,020 0,007
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
% 1,00 A
(8]
? 0,00 | N ‘ JJ:.J]_MJ],
" 1] 1) NNl liealinn
-1,00 +
-2,00 +
-3,00
1 15 14 10 18 24 26 21 16 19 3 17 22 8 28 27 23 25 7

2
Laboratory code

Dz(PT) MZ(N)

Koéd laborato re




PT 29/6 - Al
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr
Kaéd Metoda 1. 2. 3. 4. 5. average | repeatability | Z-scorepr
2 -
3 -
4 B
5 -
6 -
9 -
10 -
11 -
12 -
13 -
17 -
19 -
20 -
22 -
23 -
24 -
27 -
8 AES 0,0014 0,0013 0,0014 0,0015 0,0015 0,0014 0,0001 -1,53
18 AES 0,0025 0,0024 0,0028 0,0024 0,0027 0,0026 0,0002 -0,89
1 ICP 0,0028 0,0025 0,0031 0,0035 0,0028 0,0029 0,0004 -0,74
16 AES 0,0033 0,0028 0,0029 0,0031 0,0029 0,0030 0,0002 -0,68
7 AES-mobil 0,0040 0,0040 0,0040 0,0040 0,0040 0,0040 0,0000 -0,16
14 AES 0,0040 0,0040 0,0040 0,0040 0,0040 0,0040 0,0000 -0,16
25 AES 0,0055 0,0048 0,0047 0,0046 0,0045 0,0048 0,0005 0,26
26 AES 0,0049 0,0048 0,0049 0,0048 0,0044 0,0048 0,0003 0,26
15 AES 0,0050 0,0060 0,0060 0,0050 0,0050 0,0054 0,0007 0,58
28 AES 0,0063 0,0060 0,0059 0,0056 0,0055 0,0059 0,0004 0,84
21 AES 0,0081 0,0091 0,0083 0,0087 0,0083 0,0085 0,0005 2,21
n X = Xpr Spr SN u
[%] [%] [%] [%]
11 0,0043 0,0019 0,0013
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
® 1,00 A
: m [
? 0,00 . —_ —_— == ==
N O] &8 &
-1,00 +
-2,00
-3,00
18 1 16 7 14 26 15 28 21

Laboratory code

25
Koéd laborato

fe




PT 29/6 - Mo
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 B
5 -
6 -
9 -
10 -
11 -
12 -
13 -
18* AES 0,312 0,313 0,309 0,313 0,315 0,312 0,003 -4,16 -3,95
1* ICP 0,337 0,331 0,324 0,334 0,338 0,333 0,007 -3,05 -2,90
21 AES 0,361 0,366 0,365 0,362 0,361 0,363 0,003 -1,47 -1,40
7 AES-mobil 0,360 0,360 0,370 0,360 0,370 0,364 0,007 -1,42 -1,35
20 Photometric 0,369 0,369 0,376 0,366 0,366 0,369 0,005 -1,16 -1,10
19 ICP 0,372 0,376 0,377 0,374 0,384 0,377 0,006 -0,74 -0,70
16 AES 0,386 0,376 0,374 0,385 0,381 0,380 0,007 -0,58 -0,55
8 AES 0,379 0,379 0,378 0,383 0,384 0,381 0,003 -0,53 -0,50
22 ICP 0,386 0,387 0,388 0,388 0,386 0,387 0,001 -0,21 -0,20
24 AES 0,385 0,386 0,388 0,389 0,389 0,387 0,002 -0,21 -0,20
28 AES 0,383 0,390 0,388 0,394 0,392 0,389 0,005 -0,11 -0,10
14 AES 0,397 0,390 0,391 0,394 0,394 0,393 0,003 0,11 0,10
26 AES 0,395 0,400 0,393 0,387 0,390 0,393 0,006 0,11 0,10
15 AES 0,391 0,396 0,393 0,394 0,389 0,393 0,003 0,11 0,10
17 XRF 0,394 0,397 0,399 0,394 0,399 0,397 0,003 0,32 0,30
25 XRF-mobil 0,402 0,398 0,400 0,402 0,399 0,400 0,002 0,47 0,45
23 XRF 0,400 0,400 0,399 0,400 0,400 0,400 0,001 0,47 0,45
2 XRF 0,412 0,413 0,413 0,415 0,412 0,413 0,002 1,16 1,10
27 XRF-mobil 0,412 0,424 0,416 0,424 0,416 0,418 0,007 1,42 1,35
3 XRF 0,435 0,438 0,438 0,439 0,432 0,436 0,004 2,37 2,25
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
%] 4] (%] [%]
18 0,391 0,019 0,020 0,009
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
% 1,00 4
(8]
0,00 1 N0 RN R e == e | o [ O
N
| i el
-2,00 ~
-3,00 -
18 1* 21 7 20 19 16 8 22 24 28 14 26 15 17 25 23 2 27 3
Laboratory code Kdd laborato  Fe




PT 29/6 - W
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 B
5 -
6 -
7 -
9 -
11 -
12 -
13 -
14 -
20 -
22 -
27 -
28 -
15 AES 0,060 0,060 0,060 0,060 0,060 0,060 0,000 -1,92 -1,64
17 XRF 0,072 0,072 0,069 0,069 0,068 0,070 0,002 -1,08 -0,93
24 AES 0,075 0,074 0,074 0,073 0,074 0,074 0,001 -0,75 -0,64
8 AES 0,076 0,078 0,077 0,074 0,073 0,076 0,003 -0,58 -0,50
26 AES 0,079 0,078 0,080 0,078 0,074 0,078 0,003 -0,42 -0,36
21 AES 0,080 0,082 0,081 0,082 0,081 0,081 0,001 -0,17 -0,14
25 AES 0,077 0,083 0,085 0,080 0,079 0,081 0,004 0,17 0,14
10 ICP 0,084 0,082 0,084 0,083 0,082 0,083 0,001 0,00 0,00
3 XRF 0,080 0,085 0,085 0,082 0,086 0,083 0,003 0,00 0,00
19 ICP 0,084 0,084 0,085 0,084 0,084 0,084 0,001 0,08 0,07
2 XRF 0,083 0,084 0,086 0,084 0,082 0,084 0,002 0,08 0,07
16 AES 0,091 0,086 0,093 0,090 0,087 0,089 0,004 0,50 0,43
23 XRF 0,093 0,091 0,093 0,092 0,093 0,092 0,001 0,75 0,64
1 ICP 0,098 0,096 0,100 0,100 0,097 0,098 0,002 1,25 1,07
18 AES 0,110 0,110 0,110 0,110 0,110 0,110 0,000 2,25 1,93
n X = Xpr Spr SN u
[%] [%] [%] [%]
15 0,083 0,012 0,014 0,007
Participant's Z - score distribution
Rozdéleni Z - score U €astnik G
3,00
2,00
®© 1,00 4
o mm [ |
B A b L = R — | R ——
N |
-1,00 -
2,00
-3,00
15 17 24 8 26 21 25 10 3 19 2 16 23 1 18
Laboratory code Kdd laborato  Fe




PT 29/6 - V
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Laboratory code

Dz(PT) MWZ(N)

Koéd laborato re

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
4 N
5 -
6 -
9 -
11 -
12 -
13 -
1 ICP 0,165 0,163 0,161 0,165 0,168 0,164 0,003 -2,33 -1,17
7 AES-mobil 0,170 0,170 0,170 0,170 0,180 0,172 0,006 -1,00 -0,50
23 XRF 0,173 0,173 0,173 0,173 0,174 0,173 0,001 -0,83 -0,42
10 ICP 0,172 0,175 0,175 0,172 0,170 0,173 0,003 -0,83 -0,42
27 XRF-mobil 0,187 0,174 0,162 0,163 0,185 0,174 0,015 -0,67 -0,33
14 AES 0,174 0,175 0,173 0,175 0,174 0,174 0,001 -0,67 -0,33
22 ICP 0,177 0,176 0,175 0,177 0,176 0,176 0,001 -0,33 -0,17
19 ICP 0,176 0,178 0,176 0,176 0,181 0,177 0,003 -0,17 -0,08
26 AES 0,178 0,179 0,183 0,179 0,174 0,178 0,004 0,00 0,00
15 AES 0,176 0,178 0,178 0,179 0,178 0,178 0,001 0,00 0,00
16 AES 0,181 0,178 0,179 0,182 0,180 0,180 0,002 0,33 0,17
17 XRF 0,181 0,180 0,180 0,179 0,179 0,180 0,001 0,33 0,17
24 AES 0,180 0,182 0,181 0,182 0,181 0,181 0,001 0,50 0,25
20 Titrimetric 0,183 0,179 0,181 0,186 0,183 0,182 0,003 0,67 0,33
25 AES 0,182 0,184 0,181 0,182 0,181 0,182 0,002 0,67 0,33
2 XRF 0,189 0,188 0,189 0,188 0,187 0,188 0,001 1,67 0,83
21 AES 0,193 0,195 0,186 0,194 0,193 0,192 0,004 2,33 1,17
28* AES 0,196 0,195 0,198 0,202 0,199 0,198 0,003 3,33 1,67
8* AES 0,203 0,201 0,202 0,204 0,205 0,203 0,002 4,17 2,08
18* AES 0,217 0,218 0,215 0,218 0,219 0,217 0,002 6,50 3,25
3* XRF 0,222 0,223 0,222 0,223 0,222 0,223 0,001 7,50 3,75
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
%] %] (%] [%]
17 0,178 0,006 0,012 0,003
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
© 1,00 4
3
? 0,00 - = D | G [
N il
-1,00
-2,00
-3,00
1 7 23 10 27 14 22 19 26 15 16 17 24 20 25 2 21 28 8 18 3*




PT 29/6 - Ti
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
3 -
4 B
5 -
6 -
9 -
11 -
12 -
13 -
20 -
27 -
28 -
15 AES 0,0180 0,0190 0,0190 0,0190 0,0190 0,0188 0,0006 -1,19 -0,76
16 AES 0,0187 0,0192 0,0193 0,0185 0,0189 0,0189 0,0004 -1,14 -0,73
17 XRF 0,0191 0,0188 0,0188 0,0193 0,0190 0,0190 0,0003 -1,10 -0,70
1 ICP 0,0192 0,0194 0,0194 0,0197 0,0195 0,0194 0,0002 -0,90 -0,58
18 AES 0,0190 0,0194 0,0197 0,0189 0,0199 0,0194 0,0005 -0,90 -0,58
19 ICP 0,0201 0,0202 0,0200 0,0199 0,0207 0,0202 0,0004 -0,52 -0,33
14 AES 0,0220 0,0200 0,0200 0,0200 0,0200 0,0204 0,0011 -0,43 -0,27
10 ICP 0,0210 0,0210 0,0200 0,0198 0,0210 0,0206 0,0008 -0,33 -0,21
24 AES 0,0206 0,0207 0,0203 0,0210 0,0207 0,0207 0,0003 -0,29 -0,18
8 AES 0,0220 0,0210 0,0220 0,0210 0,0220 0,0216 0,0007 0,14 0,09
25 AES 0,0206 0,0218 0,0227 0,0216 0,0222 0,0218 0,0010 0,24 0,15
21 AES 0,0224 0,0232 0,0234 0,0225 0,0233 0,0230 0,0006 0,81 0,52
22 ICP 0,0230 0,0232 0,0230 0,0233 0,0235 0,0232 0,0003 0,90 0,58
26 AES 0,0243 0,0242 0,0246 0,0241 0,0234 0,0241 0,0006 1,33 0,85
23 XRF 0,0243 0,0244 0,0241 0,0245 0,0241 0,0243 0,0002 1,43 0,91
7 AES-mobil 0,0260 0,0260 0,0260 0,0240 0,0240 0,0252 0,0014 1,86 1,18
2* XRF 0,0296 0,0298 0,0295 0,0296 0,0295 0,0296 0,0002 3,95 2,52
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
] 4] ] ]
16 0,0213 0,0021 0,0033 0,0011
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
® 1,00 A
3
? 0,00 A e | Tl ||
Sl N0 I I alatianiien
-1,00 +
-2,00
-3,00
15 16 17 1 18 19 14 24 8 25 21 22 26 23 7 2*
Laboratory code Kod laborato  fe

Dz(PT) MZ(N)




PT 29/6 - Co
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
2 -
3 -
4 B
5 -
6 -
9 -
11 -
12 -
13 -
17 -
20 -
27 -
8 AES 0,0390 0,0390 0,0380 0,0370 0,0370 0,0380 0,0012 -1,58 -1,16
28 AES 0,0388 0,0387 0,0387 0,0386 0,0385 0,0387 0,0001 -1,36 -1,00
25 AES 0,0395 0,0393 0,0395 0,0393 0,0394 0,0394 0,0001 -1,15 -0,84
26 AES 0,0408 0,0406 0,0397 0,0409 0,0416 0,0407 0,0008 -0,76 -0,56
15 AES 0,0420 0,0420 0,0420 0,0420 0,0410 0,0418 0,0006 -0,42 -0,31
7 AES-mobil 0,0420 0,0420 0,0420 0,0420 0,0420 0,0420 0,0000 -0,36 -0,27
21 AES 0,0434 0,0439 0,0432 0,0433 0,0436 0,0435 0,0003 0,09 0,07
10 ICP 0,0443 0,0444 0,0442 0,0441 0,0440 0,0442 0,0002 0,30 0,22
23 XRF 0,0441 0,0441 0,0442 0,0443 0,0444 0,0442 0,0002 0,30 0,22
24 AES 0,0502 0,0470 0,0410 0,0407 0,0424 0,0443 0,0052 0,33 0,24
16 AES 0,0444 0,0457 0,0453 0,0451 0,0448 0,0451 0,0006 0,58 0,42
14 AES 0,0460 0,0460 0,0460 0,0460 0,0460 0,0460 0,0000 0,85 0,62
19 ICP 0,0463 0,0465 0,0462 0,0458 0,0463 0,0462 0,0003 0,91 0,67
22 ICP 0,0504 0,0505 0,0502 0,0500 0,0502 0,0503 0,0002 2,15 1,58
1* ICP 0,0574 0,0580 0,0571 0,0579 0,0583 0,0577 0,0006 4,39 3,22
18* AES 0,0581 0,0580 0,0582 0,0578 0,0581 0,0580 0,0002 4,48 3,29
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
[%] [%] [%] [%]
14 0,0432 0,0033 0,0045 0,0019
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00 7
o 1,00 4
3
UI7 0,00 - :['i[.—'—l:!—'—lz-—'—lz- e T | Mew | .
N
-1,00 :l ':
-2,00
-3,00
28 25 26 15 7 21 10 23 24 16 14 19 22 1* 18*
Laboratory code Kdd laborato  Fe




PT 29/6 - As
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code

Method

Individual results % [wt. %], Jednotlivé

vysledk

Thm. %]

X [%]

u [%]

Kod

Metoda

2.

3.

4.

5.

average

repeatability

AES

0,0030

0,0029

0,0029

0,0029

0,0030

0,0001

AES

0,0030

0,0030

0,0030

0,0030

0,0030

0,0000

ICP

0,0035

0,0032

0,0033

0,0027

0,0031

0,0004

XRF

0,0033

0,0029

0,0032

0,0030

0,0032

0,0004

14

AES

0,0032

0,0031

0,0035

0,0031

0,0032

0,0002

g*

AES

0,0039

0,0038

0,0039

0,0038

0,0038

0,0001

- result excluded as outlier

*

- vysledek vyloucen jako odlehly




PT 29/6 - Sn

Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code

Method

Individual results % [wt. %], Jednotlivé

vysledk

Thm. %]

X [%]

u [%]

Kod

Metoda

2.

3.

4.

5.

average

repeatability

ICP

0,0016

0,0016

0,0016

0,0016

0,0016

0,0001

AES

0,0020

0,0020

0,0020

0,0020

0,0020

0,0000

AES

0,0022

0,0022

0,0022

0,0023

0,0022

0,0000

XRF

0,0025

0,0023

0,0025

0,0025

0,0024

0,0001

ICP

0,0028

0,0030

0,0031

0,0028

0,0029

0,0002

AES

0,0032

0,0040

0,0037

0,0037

0,0037

0,0004

AES

0,0037

0,0038

0,0040

0,0035

0,0037

0,0002




PT 29/6 - B
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code

Method

Individual results % [wt. %], Jednotlivé

vysledk

Thm. %]

X [%]

u [%]

Kod

Metoda

2.

3.

4.

5.

average

repeatability

AES

0,0005

0,0005

0,0005

0,0005

0,0005

0,0000

AES

0,0004

0,0010

0,0008

0,0004

0,0006

0,0003

AES

0,0007

0,0006

0,0007

0,0007

0,0007

0,0001

AES

0,0009

0,0009

0,0009

0,0009

0,0009

0,0001

AES

0,0010

0,0011

0,0012

0,0012

0,0011

0,0001




PT 29/6 - Ca

Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Code

Method

Individual results % [wt. %], Jednotlivé

vysledk

Thm. %]

X [%]

Kod

Metoda

1.

2.

3.

4.

5.

average

AES

0,0001

0,0001

0,0001

0,0001

0,0001

0,0001

AES

0,0004

0,0004

0,0005

0,0003

0,0004

0,0004

AES

0,0006

0,0006

0,0006

0,0006

0,0006

0,0006




PT 29/6 - Nb
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Koéd Metoda 1. 2. 3. 4. 5. average | repeatability | Z-scorepr [ Z-scorey
2 -
3 -
4 B
5 -
6 -
9 -
11 -
12 -
13 -
14 -
20 -
22 -
28 -
1* ICP 0,0080 0,0071 0,0066 0,0067 0,0067 0,0070 0,0007 -4,04 -3,58
18* AES 0,0071 0,0077 0,0075 0,0073 0,0077 0,0075 0,0003 -3,83 -3,38
23 XRF 0,0122 0,0123 0,0124 0,0123 0,0123 0,0123 0,0001 -1,74 -1,54
17 XRF 0,0141 0,0133 0,0132 0,0137 0,0131 0,0135 0,0005 -1,22 -1,08
15 AES 0,0140 0,0140 0,0140 0,0140 0,0140 0,0140 0,0000 -1,00 -0,88
8 AES 0,0150 0,0140 0,0140 0,0140 0,0140 0,0142 0,0006 -0,91 -0,81
27 XRF-mobil 0,0160 0,0140 0,0140 0,0150 0,0170 0,0152 0,0016 -0,48 -0,42
19 ICP 0,0158 0,0159 0,0159 0,0165 0,0161 0,0160 0,0003 -0,13 -0,12
24 AES 0,0170 0,0160 0,0166 0,0165 0,0170 0,0166 0,0005 0,13 0,12
21 AES 0,0169 0,0170 0,0162 0,0166 0,0162 0,0166 0,0005 0,13 0,12
7 AES-mobil 0,0180 0,0170 0,0180 0,0180 0,0180 0,0178 0,0006 0,65 0,58
26 AES 0,0181 0,0177 0,0180 0,0180 0,0176 0,0179 0,0003 0,70 0,62
16 AES 0,0183 0,0175 0,0177 0,0191 0,0194 0,0184 0,0010 0,91 0,81
25 AES 0,0194 0,0193 0,0194 0,0191 0,0199 0,0194 0,0004 1,35 1,19
10 ICP 0,0190 0,0195 0,0200 0,0195 0,0200 0,0196 0,0005 1,43 1,27
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
] 4] ] ]
13 0,0163 0,0023 0,0026 0,0014
Participant's Z - score distribution
Rozdéleni Z - score U €astnik U
3,00
2,00
$ 0'00 4 —— | T =1 T JJ
: o=
-1,00 ~
-2,00 ~
-3,00 -
1* 18* 23 17 15 8 27 19 24 21 7 26 16 25 10
Laboratory code Kdd laborato  Fe




PT 29/6 - N
Results, statistical parameters and scoring
Vysledky, statistické parametry a scoring

Dz(PT) MWZ(N)

Code Method Individual results % [wt. %], Jednotlivé vysledky [hm. %] X [%] u [%] Zpr Zy
Kod Metoda 1. 2. 3. 4, 5. average repeatability | Z-scorepr [ Z-score
2 -
3 -
6 -
9 -
10 -
11 -
12 -
17 -
21 -
23 -
24 -
26 -
27 -
18* AES 0,0135 0,0129 0,0130 0,0133 0,0138 0,0133 0,0005 -5,00 -3,89
22 TCM 0,0188 0,0179 0,0178 0,0179 0,0186 0,0182 0,0006 -1,50 -1,17
16 AES 0,0194 0,0183 0,0189 0,0181 0,0194 0,0188 0,0008 -1,07 -0,83
25 TCM 0,0191 0,0191 0,0192 0,0194 0,0194 0,0192 0,0002 -0,79 -0,61
14 AES 0,0220 0,0190 0,0180 0,0200 0,0180 0,0194 0,0021 -0,64 -0,50
28 TCM 0,0193 0,0195 0,0196 0,0194 0,0194 0,0194 0,0001 -0,64 -0,50
19 TCM 0,0192 0,0191 0,0195 0,0196 0,0194 0,0194 0,0003 -0,64 -0,50
13 TCM 0,0206 0,0195 0,0205 0,0198 0,0201 0,0201 0,0006 -0,14 -0,11
4 TCM 0,0204 0,0200 0,0202 0,0208 0,0202 0,0203 0,0004 0,00 0,00
5 TCM 0,0205 0,0206 0,0204 0,0209 0,0209 0,0206 0,0003 0,21 0,17
15 AES 0,0210 0,0210 0,0210 0,0210 0,0200 0,0208 0,0006 0,36 0,28
20 TCM 0,0215 0,0212 0,0221 0,0213 0,0210 0,0214 0,0005 0,79 0,61
1 TCM 0,0216 0,0219 0,0218 0,0222 0,0228 0,0221 0,0006 1,29 1,00
8 AES 0,0222 0,0228 0,0217 0,0230 0,0230 0,0225 0,0007 1,57 1,22
7 AES-mobil 0,0220 0,0230 0,0230 0,0220 0,0230 0,0226 0,0007 1,64 1,28
* - result excluded as outlier * - vysledek vyloucen jako odlehly
n X= Xpr Spr SN u
%] 4] ] ]
14 0,0203 0,0014 0,0018 0,0008
Participant's Z - score distribution
Rozdéleni Z - score U €astnik
3,00
2,00
o 1,00 4
2 I
9 0,00 — em [
N 10 R e e
-1,00 ~
-2,00 ~
-3,00 -
18* 22 16 25 14 19 13 4 5 15 20 8 7
Laboratory code Kdd laborato  Fe






