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2. SUMMARY

2.1. The purpose of proficiency testing in the determination of the physical and chemical
properties of potable water is to demonstrate the laboratory’s competence (as described in ISO/IEC
17043:2023[1]) and improve the reliability of test results.

2.2. This proficiency testing involves the use of inter-laboratory comparisons to confirm the
performance of individual laboratories’ abilities and/or identify areas of improvement.

2.3. This is the final report on the PT.UA.8.1.2018 ROUND 14 held in April 2026. This report
is issued according to ISO/IEC 17043[1] and PT.UA.8.1.2018 ROUND 14 Programme. The report is
issued in two languages — Ukrainian and English. English should be considered as the basic language
of the report. Both versions of this report can be found at: http://www.metrologyservice.com.ua

2.4. A total of 19 participants have reported. Their results are presented in the next clauses.

2.5. Technical experts list and/or subcontractors for this round can be provided to the
Participant by request.

2.6. Any calculations, formulas, raw and intermediate data used in this round can be provided
to the Participant by request, except confidential information about other participants and information
that may contain commercial secret.

2.7. If the Participant does not agree with the proficiency testing results or has any comments
on the Provider's work, one can submit a complaint or appeal within 10 days. More information on
the complaint procedure can be found at https://www.metrologyservice.com.ua/ or by contacting the
Provider.

2.8. The Provider declares that all results presented in this report are confidential. Each
participant is identified by a unique number assigned to them based on their registration application
for each round of the program separately. This number is confidential information and may only be
disclosed at the participant’s request

2.9. Where applicable, the metrological traceability of assigned values is ensured, as
confirmed by the use of measurement equipment properly calibrated in accordance with current EA
and NAAU policies.

2.10. The uncertainty of the assigned values (for quantitative evaluation) may be provided
upon the participant’s request.

2.11. All users of this report are prohibited from copying or reproducing it, in whole or in part,
without the written consent of the Provider.

2.12. Chapter 9 of this report stated for information purposes only. The sections were formed
on the basis of the data provided by the Participants at the Task sheet voluntarily. Provider did not
assess any results based on this information.

3. GENERAL PROTOCOL FOR PROFECIENCY TESTING

3.1. MANAGEMENT SYSTEM.

3.1.1. The functioning management system of Metrology service Ltd. (further - Provider)
complies with ISO/IEC 17043[1] requirements and covers all aspects of proficiency testing (further
- PT) for all proficiency tests.
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3.2. SAMPLES PREPARATION, HOMOGENITY AND STABILITY

3.2.1. Provider has used a validated procedure and appropriate technical experts and
contractors for the samples’ selection, production, homogenization and division designs that is proved
to be satisfactory for the purposes of PT programme PT.UA.8.1.2018 ROUND 14. Details of test
material preparation and homogenization is not published in the report, though can be provided to the
Participant by request. Tests, required to prove (validate) homogeneity and stability of samples were
performed by competent contracting laboratories according to [1]. These results with statistics are
published in the report.

3.2.2. Participants may contact the Provider to request details of test material selection,
preparation, homogenization and division of those test material samples, for which they tested in PT.
Such information can be provided to the Participant in confidence and only if it cannot compromise
other Participants and/or is not a commercial secret.

3.2.3. During sample preparation, all necessary procedures (where applicable) were
performed, such as the removal of impurities. A sample preparation report can be provided upon
request.

3.3. DISPATCH AND RECEIPT OF SAMPLES

3.3.1. Samples of test material — Approximately 1,0 dm?® of tap potable water were
dispatched 07.04.2026 according to schedule of proficiency testing programme PT.UA.8.1.2018
ROUND 14.

3.3.2. Each manufactured and identified sample was packaged in PET bottle.

3.3.3. A total of 20 participants received one sample. Results were returned from 19
participants.

3.3.4. The samples were shipped to participants via the commercial delivery service “Nova
Poshta” LLC (or another option).

3.3.5. The participants were distributed by regions:

Region Number of participants

»

Kyiv city

Kyiv Oblast
Vinnytsia Oblast
Kirovohrad Oblast
Cherkasy Oblast
Lviv Oblast
Dnipropetrovsk Oblast
Poltava Oblast

Rivne Oblast
Chernihiv Oblast
Odesa Oblast
Khmelnytskyi Oblast
Total:

N NN

[EY
©
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3.4. FOLLOW-UP SERVICES

3.4.1. If a participant wishes to obtain advice/consultation on any aspect of their performance,
one should contact the Provider. Provider can (with agreement with Participant) pass on the
Participant’s inquiry to a technical expert and/or contracting laboratory.

3.5. PERFORMANCE ASSESMENT

3.5.1. Provider expressed Participant’s results as traditional z-scores according to [1].

3.5.2. A certified reference value was chosen as the assigned value for each parameter.

3.5.3 The target standard deviation for each analyte was chosen from either the appropriate
form of the Horwitz equation, method trial standard deviation (if stated in the method from inter-
laboratory comparisons), standard deviation from the previous trials (PT rounds), or the robust trial
standard deviation, after the removal of outliers. The choice was made using current industry practices
used in other collaborative trials and proficiency testing schemes.

3.5.4. z-Scores were deemed satisfactory if |z| <2. z-Scores were deemed questionable if 2 <|z|
< 3 (marked yellow in tables). If |z| > 3, the results were considered to be unsatisfactory (marked red
in tables). The calculations were made according to [1,2,3]. Provider recommends corrective actions
if |z| > 3 and preventive actions if 2 <|z| < 3.

3.5.5. Only 0.93% (1 result) of all results in this round were considered to be unsatisfactory.
In Round 12 (previous one), there were 5.00% (3 results) unsatisfactory results.

3.5.6. Participant Ne21 stated two sets of results: for ICP-OES (Inductively Coupled Plasma
Optical Emission Spectrometry) and for ICP-MS (Inductively Coupled Plasma Mass Spectrometry)
for each parameter. Additional results were assessed by the Provider as Ne22 and were taken into
account when calculating robust mean and robust SD.

4. HOMOGENITY AND STABILITY ASSESMENT

4.1. Samples were assessed for homogeneity and stability after blending and packing by
selecting five samples of material at random from all those produced. Three samples were tested in
duplicate under repeatability conditions as only 25 samples were produced according to [6]. Samples
for stability tests were stored in appropriate conditions for the period of preparation and test
submission for this round.

4.2. Statistical analysis of the resulting data for homogeneity and stability was carried out
using the industry standard Cochran’s ‘C’ test and analytical variance test for ‘sufficient
homogeneity’ according to [3] or Annex B.2[4].

4.3. Produced samples were found to be sufficiently homogeneous and stable for every analyte
according to programme, except for those that can be considered equivalent or homogeneity can be
assumed from other analyte homogeneity.
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4.4. «Copper (Cu), pg/dm>»

Copper (Cu), pg/dm?

[ocnigxeHHs romoreHHocTi/Homogenity test
AHani3 BuKuais 3a ectom KoxpaHa(C -tect)/Cohran's C test for outliers

Homep 3pasky/ Pesynbtat/ Pesynbtat/

Sample number Result A Result B
1 498,000 502,000
2 508,000 504,000
3 498,000 496,000
4 507,000 509,000
5 512,000 510,000

Mean 504,400

Max 512,00

Min 496,00

Remarks

Average

500,000
506,000
497,000
508,000
511,000

Worst pair
SUM of SD?

Ccr, 5%
Ccr, 1%
Conclusion
5% PASS
1% PASS

8,0000
8,0000
2,0000
2,0000
2,0000

8,0000
22,0000
0,3636
0,8413
0,9279

1. Cohran's C test is described in ISO 5727-2 and 1SO 13528:2022
2. Test for 'sufficient homogenity' is performed according to Annex B 1SO 13528:2022

Source of op

value to use

Use(write '1') Source
C>13.8%, HORWITZ

1 120ppb<C<13.8%, HORWITZ

C<120 ppb

0,00
0,00
0,00
0,00
0,00

AHani3 Ha 'gocTaTHio ogHopiaHicTy'/Test for 'sufficient homogenity'

Homep 3pasky

/Sample number

u b WN R

Analytical variance S%an

Sanal

Ssums

MSb

MASS NEGATIVE POWER FOR HORWITZ EQUATION(%=2, ppb=9,ppm=6)
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SD
Trial SD

Target SD chosen

oall
Replicates
F1

F2

Critical value
Between sample variance S?’sam

Sufficient homogenity test

Between sample variance S2sam

ap
7102,1124
89,4412
110,9680

9

5,3703
86,7300

89,4412

719,9749

5

2,372

2,096

1716,9545

31,1000
PASS
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Pesynbtat/ Pesynbrat/
Result A Result B
498,00 502,00
508,00 504,00
498,00 496,00
507,00 509,00
512,00 510,00
504,400
512,00
496,00
4,4000 SD
2,0976 RSDR
133,2000
66,6000
31,1000

SUM

1000,00
1012,00

994,00
1016,00
1022,00

5,6608
1,1223

Difference?

16,0000
16,0000
4,0000
4,0000
4,0000

44,0000



4.5. Data for all analytes:

Copper (Cu), Zinc (Zn), Cobalt (Co), Boron (B), Strontium Silver Magnesium
8 5 g 8 3 | (Argentum) (Ag), g
pg/dm pg/dm pg/dm pg/dm (Sr), mg/dm ug/dm’ (Mg), mg/dm

Homogenity and stability (fomoreHHicTb Ta cTabinbHicTb)
Cohran's 'C' test (C-tect "KoxpaHa")
Crtitical value (5%,5pairs)=0,8412 0,3636 0,3000 0,2571 0,7059 0,4237 0,7353 0,3299
Mean Result 504,4000 491,6000 19,4500 276,9000 5,4570 20,3400 12,4660
Conclusion (BUCHOBOK) PASS PASS PASS PASS PASS PASS PASS
Analytical variance test (Tect aHaniTM4HoOI gucnepcii)
S%anal 4,4000 3,0000 0,0350 5,1000 0,0006 0,0340 0,0019
Sanal 2,0976 1,7321 0,1871 2,2583 0,0243 0,1844 0,0440
S%sample 31,1000 6,9250 0,0138 1,8750 0,0054 0,0698 0,0061
Op 89,4412 87,5093 4,2790 53,7382 0,6762 4,4748 1,3641
o, source Horwitz Horwitz Horwitz Horwitz Horwitz Horwitz Horwitz
oZall 719,9749 689,2092 1,6479 259,9017 0,0412 1,8021 0,1675
Critical value 1716,9545 1641,0458 3,9820 627,1594 0,0988 4,3458 0,4013
Conclusion (BucHoBOK) PASS PASS PASS PASS PASS PASS PASS

5. DATA SUMMARY

Copper (Cu), | Zinc (Zn), | Cobalt (Co), |Boron (B),| Strontium Silver Magnesium
g a g g ;| (Argentum) (Mg),
pg/dm pg/dm pg/dm pHg/dm= | (Sr), mg/dm (Ag), ug/dm® | meg/dm?

No of Results 19 19 15 13 12 13 17

No of Results |z|>3 0 0 0 1 0 0 0

No of Results |z|>3, % 0,000 0,000 0,000 7,692 0,000 0,000 0,000

Mean 481,363 490,637 20,410 261,092 5,123 16,907 13,136

Min 356,000 408,000 13,000 109,000 |4,450 10,000 11,035

Max 570,000 578,600 23,600 330,000 |5,620 20,750 15,770

SD 46,854 39,195 2,985 51,517 0,412 3,346 1,383

Median 490,000 486,000 21,000 269,000 |5,250 18,000 13,050

Robust mean (assigned value) 486,158 491,767 21,003 268,475 |5,130 17,236 13,079

Robust SD 27,580 25,834 1,739 20,696 0,401 2,732 1,251

SD from method (Tr.SD) N/A N/A N/A N/A N/A N/A N/A

SD from Horwitz eq. 86,686 87,535 4,621 52,346 0,642 3,792 1,421

Target SD 86,686 87,535 4,621 52,346 0,642 3,792 1,421

Source of target SD of PT Horwitz Horwitz Horwitz Horwitz |Horwitz Horwitz Horwitz
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6. RAW DATA

Laboratory | Copper (C3u), Zinc (Zn3), Cobalt (Cso), Boron (Bs), Strontium iSr), (ArZ::Ler) Magnesium3
number Hg/dm ug/dm ug/dm ug/dm mg/dm (Ag), pg/dm? | (ME), me/dm
1 478 500 288 15,77
2 470,1 408,0 20,6 2479 5,25 20,15 15,15
3| 480,000 540,0 22,400 255,00 5,30 20,75 13,60
4 495,00 485,00 19,20 275,00 5,25 18,90 11,82
5
6| 527,200 578,60 23,60 5,23 14,10 15,08
7
8 269,00 5,62 19,00 12,42
9 461 479 21,8 254 5,34 20,0 12,8
10( 461,000 486,00 21,400 289,00 4,75 19,30 12,00
11| 448,70 466,90 20,00 245,80 4,60 16,59 11,04
12 400,00 430,00
13|  494+21 520+25 2345 4,450+0,220
14 510,0 500,0 21,0 330,0 4,6 15,0 11,5
15 470,00 530,00 13,00 301,50 - 18,00 11,80
16| 570,000 483,000 - - - 13,75
17 356,00 442,00 109,00 14,30
18 525,40 505,60 19,50 He Busnauascs | He Bu3HauaBcs 12,00 13,89
19( 490,00 475,00 14,90
20| 519,500 478,00 22,350 - - - 13,05
21 500,00 505,00 23,40 270,00 5,60 16,00 13,10
22 490,00 510,00 20,00 260,00 5,49 10,00 12,25
7. Z SCORES
- . Silver .
Laboratory |Copper (Cu), [ Zinc (Zn), Cobalt (Co), Boron (B), | Strontium (Sr), Magnesium
3 5 9 9 . (Argentum) (Ag), 5
number pg/dm pg/dm pg/dm pg/dm mg/dm ug/dm’ (Mg), mg/dm
1|-0,09 0,09 0,37 1,89
2|-0,19 -0,96 -0,09 -0,39 0,19 0,77 1,46
3|-0,07 0,55 0,30 -0,26 0,27 0,93 0,37
40,10 -0,08 -0,39 0,12 0,19 0,44 -0,89
5
6|0,47 0,99 0,56 0,16 -0,83 1,41
7
8 0,01 0,76 0,47 -0,46
9|-0,29 -0,15 0,17 -0,28 0,33 0,73 -0,20
10|-0,29 -0,07 0,09 0,39 -0,59 0,54 -0,76
11]-0,43 -0,28 -0,22 -0,43 -0,83 -0,17 -1,44
12|-0,99 -0,71
1310,09 0,32 0,43 -1,06
14|0,28 0,09 0,00 1,18 -0,83 -0,59 -1,11
15|-0,19 0,44 -1,73 0,63 0,20 -0,90
160,97 -0,10 0,47
17|-1,50 -0,57 [305 ] 0,86
18|0,45 0,16 -0,33 -1,38 0,57
19|0,04 -0,19 -1,32
20/0,38 -0,16 0,29 -0,02
21|0,16 0,15 0,52 0,03 0,73 -0,33 0,01
22(0,04 0,21 -0,22 -0,16 0,56 -1,91 -0,58
Remarks:

1. Green colored cells contain results that are considered to be satisfactory.
2. Red colored cells contain results that are considered to be not satisfactory.

3. Results that are considered to be questionable are marked by yellow colored cell.

4. Blank cell —results were not reported by the Participants.
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8. Z SCORE PLOTS AND RESULTS CHARTS.

8.1. Copper (Cu), pg/dm?

Copper (Cu), pg/dm3

700 -

600 - Acceptable

16
500 - Robust mean
4 13 14 19 219 (assigned value)

15
9 10 44

400 - +2SD

12

300 - - —-25D

200 -

z-score distribution for Copper (Cu), ug/dm3

3,00

2,00

1,00

0,00

100 - " 42-0,29-0,29

12
-0,99

17

-2,00 1,50

-3,00
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8.2. Zinc (Zn), pg/dm?

0.19-0,16-0,15-0,10-0,08-0,07

Zinc (Zn), pg/dm3
700 -
000 Acceptable
6
>00 1 3 13 15 Robust mean
1 14 18 21 22 )
4 g 10 1 16 19 20 (assigned value)
400 12 17 +2SD
2
300 - ——-25D
200 -
z-score distribution for Zinc (Zn), pg/dm3
3,00
2,00
6
0,99
1,00 15
1 14 21 18 22 7 0,440
0,09 0,09 0,150,16 0,21

0,00

17 -0,28
-1,00 12557
2 071"
-0,96
-2,00
-3,00
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8.3. Cobalt (Co), pg/dm?

35

30

25

20

15

10

Cobalt (Co), pg/dm3

Acceptable

6 Robust mean

13 21 .
9 10 14 20 (assigned value)

4 —— 425D

19
15 —-25D

3,00

2,00

1,00

0,00

-1,00

-2,00

-3,00

z-score distribution for Cobalt (Co), pg/dm?3

2 14

22
18 106 0,00
4 2-0,22-0,227°0/09
9=Y

11
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8.4. Boron (B), pg/dm?

450 -

400 -

350 A

300 -

200 -

150 -

100 -

50 -

Boron (B), pg/dm3

250 {1

14

10 15

17

X Result unacceptable
Acceptable

Robust mean
(assigned value)

+2SD

—-25D

3,00

z-score distribution for Boron (B), pg/dm?3

2,00

1,00

0,00

-1,00

8 21 4
0,01 0,03 0,12

1 ) 9 3 22

037 0,39

-0,43 -0,39 -U,46 -U,Z0 0;16

-2,00

-3,00

17
-3,05

-4,00
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8.5. Strontium (Sr), mg/dm?

Strontium (Sr), mg/dm3
7 -
6,5 -
6 |
Acceptable
55 - .
21
; S - Robust mean
i ;3 5 .
(assigned value)
4,5 -
10, e s
4 - —
——-25D
3,5 -
3 a
z-score distribution for Strontium (Sr), mg/dm3
3,00
2,00
21 8
1,00 R 22 073 076
’ 6 2 4 3 2 0,56 ;
0,16 0,19 0,19 0,27 033 I I I
0,00 -
) 10
- 1114 559
13 -0,
_0183 '0,83
-1,06
-2,00
-3,00
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8.6. Silver (Argentum) (Ag), ug/dm?

Silver (Argentum) (Ag), pg/dm3
25 -
Acceptable
20
oA 9
4 8 10 Robust mean
15 (assigned value)
15 - 11
14 2 +2SD
6
| 18
10 ——-25D
22
5 .
z-score distribution for Silver (Argentum) (Ag), pg/dm3
3,00
2,00
3
10 0,93
1,00 4 8 0,73 0,77
’ 15 0,54 ’
0,44 0,47 0,
0
0,00 -
-1,00 -
-2,00 -
5y 1,38
-1,91
-3,00
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8.7. Magnesium (Mg), mg/dm?

17

16

15

14

13

12

11

10

Magnesium (Mg), mg/dm?3

17
16 18

4 10 15
14

11

2021

22

Acceptable
Robust mean
(assigned value)

—+2SD

—-25D

3,00

z-score distribution for Magnesium (Mg), mg/dm3

2,00

1,00

0,00 -

-1,00 -

10 0-46
15 4 1U '0,58 e
14 0,90-0,89 "
11 -1,11

1.44

-2,00

-3,00
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9. ADDITIONAL INFORMATION (for reference)

9.1. METHODS
Laboratory 3 . 3 Cobalt (Co), 9 . q Silver (Argentum) . q
number Copper (Cu), ug/dm Zinc (Zn), pg/dm ug/dm3 Boron (B), pg/dm Strontium (Sr), mg/dm (Ag), ug/dm3 Magnesium (Mg), mg/dm
doromeTpuyHe ®doromerpuyuHe
BHU3HAYCHHS Ha BH3HAYCHHS Ha DoTOMETpUYHE BU3HAYCHHS Ha
. doromerpuyuHe . .
criekTpodoromeTpi BHSHAYCHHS 3 cnekrpodoromeTpi Prove criekrpodoromerpi Prove 100
Prove 100 (MERCK) 3 HTH3OHOM 100 (MERCK) 3 (MERCK) 3 BUKOpHCTaHHSIM
BUKOPHCTAHHIM A ’ BUKOPHCTAHHSIM TECTOBHX TECTOBHX HaOOpIB
TECTOBUX HAOOPIB HabopiB
JCTY EN JCTVY EN JCTVY EN JCTY EN JCTY EN
2 TY EN ISO11885:201 TY EN ISO11885:201
1S011885:2019 1S011885:2019 1S011885:2019 ACTY SO11885:2019 1SO11885:2019 1S011885:2019 ACTY SO11885:2019
. ) . . JACTY ISO : . i JACTVY ISO .
3| IHAD 14.1:2:4.214-06 | TTHAD 14.1:2:4.214-06 15586:2012 PJI 52.24.389-2011 MMHAD 14.1:2:4.138-98 15586:2012 JACTY ISO 7980:2000
4 JICTY EN ISO 11885:2019 SIkicth Boau. BuzHaueHHsI BUOpaHHX €JIEMEHTIB METOOM OITHYHOI €MICIHHOT CIIESKTPOMETPIi 3 IHIyKTHBHO3B 3aHOIO I1JIA3MOI0
MB7.2-97/k/2023
6 Kaninspauit MB 7.2-97/k/2023 KaninspHuit
enexkrpodopes noxuodka enexTpodopes noxudka 15%
15%
8 MBB Ne081/12-0916-14 Mgg Ni)gla/llz.;)f?i}ls MBB 081/12-0258- | MBB Ne081/12-0962-15 (ITHJ,
(ITHI @ 14.1:2:4.36-95) (IHA 200'0)' TR 06 D 14.1:2:4.167-2000)
ACTY EN ISO ACTY EN ISO JCTYVY EN ISO JACTYVY EN ISO JACTY EN ISO JACTY EN ISO
9 TY EN ISO 11885:201
11885:2019 11885:2019 11885:2019 11885:2019 11885:2019 11885:2019 ACTY SO 5:2019
ACTY EN ISO ACTY EN ISO ACTY EN ISO JACTY EN ISO JACTY EN ISO ACTY EN ISO
. . 11885:2019 (EN ) . 11885:2019 (EN ACTY EN ISO 11885:2019
10| 11885:2019 (EN ISO 11885:2019 (EN ISO 1SO 11885:2009 11885:2019 (EN ISO 11885:2019 (EN ISO 1SO 118852009 (EN 1SO 11885:2009, IDT)
11885:2009, IDT) 11885:2009, IDT) IDT)- ' 11885:2009, IDT) 11885:2009, IDT) IDT)- ' ’ '
JACTYVY EN ISO JACTYVY EN ISO JCTY EN ISO JCTY EN ISO JCTY EN ISO JCTY EN ISO
11 TY EN ISO 11885:201
11885:2019 11885:2019 11885:2019 11885:2019 11885:2019 11885:2019 ACTY ENISO 1188522019
12 MBB 7.2-05-2021 MBB 7.2-05-2021
MB 31.2-
13| MB 31.2-02010793:2023 | MB 31.2-02010793:2023 02010793:2023 MB 1.3-02010793:2017
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Laboratory 3 . 3 2 . ) 5 | Silver (Argentum) (Ag), . .
Copper (Cu), ug/dm Zinc (Zn), pg/dm Cobalt (Co), pg/dm Boron (B), pg/dm Strontium (Sr), mg/dm 3 Magnesium (Mg), mg/dm
number pg/dm
MBB 3900/26 USERA
VYHidikoBaHe
MBB 3900/26 USERA CHEKTPOPOTOMETPUUHE I
MBB 091 20.22 VYHidikoBaHe BU3HAYCHHS TOKA3HUKIB MBB 39.0(.)/26 USE JACTY 7151:2010 JCTY 6059:2003 Axictb
MeToauuH1 BKa3IBKH 3 VHipikoBaHe .
CIeKTPOHOTOMETPUYHE CKJIaly BOJH 3 SIkicTb BOAHM. Boau. BusHaueHHs
3aCTOCYBaHHS . CHEKTPOGOTOMETPHUIHE .
MBB 4388-2022 BU3HAYEHHS OKA3HUKIB | BHKOPUCTAHHSM F'OTOBUX . Busznauenns CyMapHOI0O BMICTY
METOJIUKH BU3HAUYCHHS . BH3HAYCHHS TOKA3HUKIB . . .
Bopa. Meroau . CKJIaly BOIH 3 pearentiB HACH nHa KOHIEHTpaIlii cpibia KaJbIlII0 Ta Marxiro.
14 ..| MacoBoI kaHLeHTpaLl K CKJIay BOOU 3 .
BU3HAYEHHS MacoBOl BUKOPHUCTAHHSIM cnekrpodoromerpi DR3900; €KCIIPECHUM TuTpuMeTpUuHUN METOX
e LUHKY . . | BUKOpUCTaHHSM TOTOBUX " .
KOHILIEHTpALil Mifl " TOTOBHUX PEarcHTIB MB 50688-2022 MeTtoan4uHi . Oe3eKCTpaKIitHUM 13 3aCTOCYBaHHSM
Oe3eKcTpakuiitHUM . pearentiB HACH Ha .
HACH na BKa31BKU 3 3aCTOCYBaHHS . (hoToMeTpHUHUM €TUJICH IIaMIHTETPAOLITOBO
(dhoTomMeTpHYHIM . . CIEKTPOPOTOMETPI .
CHEeKTpohoTOMETpi KOJIOPUMETPUYHOT METOAUKHU METOJIOM i KuCTIOTH
METOIOM DR3900
DR3900 BHU3HAUCHHS PYXITHBHUX
CIOJyK 00Opy METOOM
Beprepa i Tpyora
MBB 081/12-0648- MB-7.2-KI" Ne MB-7.2-KI" Ne
1 MBB 081/12-0413- MB-7.2-KT" Ne 2031:202 - MB-7.2-KTI" Ne 2003:202
5 09 081/12-0413-07 2005:2023 7 Ne 2031:2023 2005:2023 7 Ne 2003:2023
JACTY ISO . ) . ) JACTY ISO .
16 155862012 JCTYVY ISO 15586:2012 155862012 JACTYVY ISO 15586:2012
MBB 081/12-4631- JACTVY ISO 6058:2003
17 00 MBB 081/12-0139-04 MBB Ne 081/12-0916-14 JICTY 1SO 60592003
18 AAC AAC AAC AAC AAC
19| MBB Ne 6 (C/T) MBB Ne 6 (C/T) MBB Ne 6 (C/T)
20| 1dY/Ph. Eur 2.2.57 | ADPY/Ph. Eur 2.2.57 JADVY/Ph. Eur 2.2.57 - - - JDVY/Ph. Eur 2.2.57
EPA M_ethod 6020B. | EPA M_ethod 6020B. EPA M_ethod 6020B. EPA Method 6020B. EPA M_ethod 6020B. EPA M_ethod 6020B. EPA Method 6020B.
Inductively coupled Inductively coupled Inductively coupled . Inductively coupled Inductively coupled -
Inductively coupled plasma — Inductively coupled plasma
21 plasma — mass plasma — mass plasma — mass mass spectrometry. EPA plasma — mass plasma — mass _ mass spectrometry. EPA
spectrometry. EPA | spectrometry. EPA spectrometry. EPA P 3015A y- spectrometry. EPA spectrometry. EPA p3015 A E
3015A 3015A 3015A 3015A 3015A
» Pﬁé’%’g éﬁ'llsog’ P;;g’;} éﬁ'llsog’ PM.VJI5.4-100, ICTY | PM.VJI 5.4-100, ICTY EN | PM.YJI 5.4-100, ACTY P;;g’;} éﬁ'llsog’ PM.VJI 5.4-100, ACTY
118852019 118852019 EN ISO 11885:2019 1SO 11885:2019 EN ISO 11885:2019 118852019 EN ISO 11885:2019
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9.2. INSTRUMENTAL METHOD

Silver (Argentum) (Ag),

Laboratory
3 . g 8] 3 . 3 - 8]
number Copper (Cu), ug/dm Zinc (Zn), ug/dm Cobalt (Co), ug/dm Boron (B), ug/dm Strontium (Sr), mg/dm o/dm’ Magnesium (Mg), mg/dm
pg/dm
SIkicTh BOAM. SIkicTh BOAM. . SIKiCTB BOIH. SIKICTB BOIU. . SIKICTh BOIH.
SIkicTe Boau. BusHaueHHs SIkicTe Boau. BuzHaueHHs
Busnauenns BuOpanux| BusHaueHHs: BUOpaHHUX . Busnauennsi BuOpanux | Busnadenuns BuOpanux . BusnauenHsi BUOpaHHUX
. . BHUOpaHUX EIEMEHTIB . . BHOPaHUX EIIEMCHTIB .
€JIEMEHTIB METOJIOM €JIEMECHTIB METO/IOM B €JIEMECHTIB METO/IOM €JICMEHTIB METOI0M . €JIEMEHTIB METOJIOM
e e METO/IOM ONTUYHOI e PP METOAOM ONTHYHOI e
2| onTu4HOI eMiciiHO1 ONTHUYHOI eMICIFHOT e ONTHUYHOI eMICIHHOT ONTHYHOI eMiCiiTHOT e ONTHUYHOI eMICIHHOT
eMICIHHOT CIeKTpOMeTpil eMICIHHOT cCIeKTpOMeTpil
CHEKTPOMETPil creKTpomeTpil . , creKTpomeTpil CIeKTpOMeTpil . , CIEKTPOMETPil
. \ . , IHJlyKTUBHO3B'13aHOIO . , . , IHlyKTUBHO3B'I3aHOI0 . \
IHlyKTUBHO3B'I3aHOIO | IHYyKTHMBHO3B'S3aHOIO IHlyKTUBHO3B'SI3aHOI0 | IHIYKTHBHO3B'S3aHOIO IHIyKTHUBHO3B'13aHOIO
J1a3MOI0 I1J71a3MOI0
J1a3MOI0 J1a3MO0 J1a3MO0 I171a3MOI0 J1a3MOI0
ITonmymeneBa aromHo- | IlomymeHeBa aToMHO- AtoMHO-abcopOmiiiHa ITorymeneBa aTomMHO- AtoMHO-abcopOiiina ITomymeHneBa aToMHO-
abcopbuiitHa abcopOuiiiHa CIIEKTPOMETDIs 3 ST abcopOuiitHa CHEKTPOMETDIs 3 abcopOuiitHa
cnekrpomerpist Flame - | cnekrpomerpis Flame - CJIEKTPOTEPMIYHOIO " | cekrpomerpist Flame - €JIEKTPOTEPMIYHOI0 cnekrpomerpis Flame -
AAS. AAS. aTomizaitiero (AAS-ETA). AAS. aromizamicro (AAS-ETA). AAS.
4 ATOMHO-EMICii{Ha CIIEKTPOMETPis 3 iHIYKTUBHO
AtoMHO-abcopOuiiiHa | ATomMHO-a0copOLiiiHa R .
P . P . AToMHO-a0OcopO1iiiHa ATomHO-a0copOiiiliHa
CIIEKTPOMETDIs 3 CIIEKTPOMETIs 3 . .
. . CIIEKTPOMETIs 3 CHEKTPOMETDIs 3
6| enexTpoTepMIYHOIO €JIEKTPOTEPMIYHOIO . [Hmme . [amme
o o €JIEKTPOTEPMIYHOIO €JIEKTPOTEPMIYHOIO
aromizariero (AAS- aromizatiero (AAS- satticio (AAS-ETA) saitieio (AAS-ETA)
aTomizariero (AAS- . aTomizauicro (AAS- .
ETA). ETA).
Taie Txmie (3a gonomororo THmie (32 goromoroxo
8 (dpmroopomeTpuyHIM KaIuIsipHOro CrnexrpodoTomerpis. KaliIs[PHOTO
METOJIOM) enekrpodopesy) enekrpodopesy)
ATOMHO-eMicCiiiHa ATOMHO-eMiciifHa ATOMHO-eMiciitHa ATOMHO-eMiciiiHa ATOMHO-eMiciiiHa ATOMHO-eMiciiiHa ATOMHO-eMiciiiHa
CIIEKTPOMETDIs 3 CIIEKTPOMETIs 3 CIIEKTPOMETDIs 3 CIIEKTPOMETIs 3 CHEKTPOMETDIs 3 CHEKTPOMETDIs 3 CIIEKTPOMETDIs 3
IHAYKTHBHO 3B’S3aHOIO | IHYKTUBHO 3B’S3aHOIO [ 1HIYKTHUBHO 3B’S3aHOIO IHAYKTHBHO 3B’S3aHOI0 | IHAYKTHUBHO 3B’53aHOIO0 | IHAYKTHBHO 3B’S3aHOIO IHAYKTHBHO 3B’S3aHOIO
mnasmoro (ICP-OES). | mmasmoro (ICP-OES). masmoro (ICP-OES). maasmoro (ICP-OES). | mnasmoro (ICP-OES). mia3moro (ICP-OES). mnasmoro (ICP-OES).
ATOMHO-eMiciiiHa AToMHO-eMiCiiiHa AToMHO-eMiciiiHa ATOMHO-eMiciiiHa ATOMHO-eMicCiiiHa ATOMHO-eMiciiiHa ATOMHO-eMiCiiiHa
10 CIIEKTPOMETPIst 3 CIIEKTPOMETPIs 3 CIIEKTPOMETPIs 3 CIIEKTPOMETPIs 3 CIIEKTPOMETPIst 3 CIIEKTPOMETPIst 3 CIIEKTPOMETPIst 3
IHIYKTUBHO 3B’53aHOIO | IHIyKTUBHO 3B’513aHOI0 | IHAYKTHBHO 3B’SI3aHOO IHIYKTHBHO 3B’s3aHOIO | IHAYKTHBHO 3B’S3aHOO | IHAYKTHBHO 3B’S3aHOIO IHIIyKTUBHO 3B’s3aHOIO
mazmoro (ICP-OES). | mnasmoro (ICP-OES). mazmoro (ICP-OES). masmoro (ICP-OES). | mmasmoro (ICP-OES). maszmoro (ICP-OES). mazmoro (ICP-OES).
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Laboratory 3 . 3 3 3 . 3 Silver (Argentum) (Ag), . .
number Copper (Cu), ug/dm Zinc (Zn), pg/dm Cobalt (Co), ug/dm Boron (B), pg/dm Strontium (Sr), mg/dm ug/dm?® Magnesium (Mg), mg/dm
.. METOJl OIITHYHOIL B B .. .. T ..
METOJ] OIITHYHO] e METOJI OITUYIHOI eMiCIHHOT METO/ ONTUIHOT METOJ OITUIHOL METO[] OIITUYIHOI eMICIHHOT METO[] OIITUIHOT
11 eN.IiCiI‘/'IHO'l' CIIEKTpOMETPii cneihg)c(l)lza};:;ﬁ 5 . CIIEKTPOMETPIi 3 eMiCiﬁHOI CIIEKTPOMETPIl eMiCiﬁHOI CIIEKTPOMETPil . CIIEKTPOMETPIi 3 elV.IiCiI‘/'IHO'I' CIIEKTPOMETPil
3 iHIYKTUBHO3B S3aHOIO | . ) IHIYKTUBHO3B S3aHOI0 | 3 IHAYKTHBHO3B S3aHOI0 | 3 iHAYKTUBHO3B SA3aHOIO | IHAYKTHBHO3B S3aHOIO | 3 IHAYKTUBHO3B’S3aHOIO
masmoro (ICP-OES) | VW KTHBHOB SBANOIO 1 voto (ICP-OES) mnasmoro (ICP-OES) | mnasmoro (ICP-OES) rrasmoro (ICP-OES) rnasmoro (ICP-OES)
masmoro (ICP-OES)
ITonymeneBa atomuo- | IlomymeneBa aTomMHO-

12 abcopOuiiitHa abcopOuiitHa

cnexrpomerpit Flame - |cmexkrpomerpis Flame -
AAS. AAS.
ITomymeneBa atomHO- | ITonmymeHeBa aToMHO- IonymeHeBa aTOMHO- IloxymeHeBa aTOMHO-

13 abcopOuiitHa abcopOuiitHa abcopOuiitHa abcopOuiitHa
cnextpomerpit Flame - |cnexrpomerpis Flame - | cmexrpomerpis Flame - cnexrpomerpis Flame -

AAS. AAS. AAS. AAS.
14| Cnekrpodoromerpis. | CrnekrpodhoTomerpis. CriekTpo(hoTOMETPisL. CnexrpodoTomeTpis. Crnexrpodoromerpis. CrnekrpodoTomerpis. [HIIC
15 aTOMHO-36C0p6IIi}7.IHO'1' aTOMHO-a6COp6IIifIHO'f aTOMHo-a6cop6uifIHo'1' e — aTOMHo-aGCopGL[ifIHo'i [H1e (po3paxyHKOBUI
CIEKTPOMETPii CIIEKTPOMETii CIIEKTPOMETii CIEKTPOMETii METO[)

17 EnexrpoxiMiuHmi EnexTpoxiMiuHUH DnyopuMeTpuuHUT TurpemeTpuyHuil METOL
(BonpTaMIepomeTpist) | (BoJIbTaMIIEpOMETPis) PO3paxyHKOBUI
[NonymeneBa aromHo- | ITonymeHneBa aTOMHO- AtomHO-abcopbuiiiHa AtomHO-abcopOuiitHa [NonmymeneBa aToMHO-

18 abcopOrriitHa abcopOriitHa CIIEKTPOMETPIs 3 CIIEKTPOMETPIs 3 abcopOriitHa

criekrpomerpisa Flame - |cniexkrpomerpis Flame - €JICKTPOTEPMIYHOIO €JICKTPOTEPMIYHOIO criekrpomerpisa Flame -
AAS. AAS. atomizamieto (AAS-ETA). aTomizamiero (AAS-ETA). AAS.
ITonymeneBa aromHo- | ITomymeHeBa aTOMHO- ArtoMHO-abcopOmiiiHa
abcopOrriitHa abcopOuiitHa CIIEKTPOMETPIs 3
cnekrpometpist Flame - | ciekrpomerpist Flame - €JIEKTPOTEPMITHOIO
19 AAS. AAS. aromizaitiero (AAS-ETA).
AtoMHO-eMiciliHa ATOoMHO-eMiciiiHa ATOMHO-eMiciliHa ATOMHO-eMiciliHa
CHEKTPOMETPist 3 CIIEKTPOMETDIs 3 CIIEKTPOMETDIst 3 CIIEKTPOMETDIst 3
IHIYKTHBHO 3B’S3aHOI0 |IHIYKTHBHO 3B’S3aHOI0 | IHAYKTHBHO 3B’S3aHOIO IHIYKTHBHO 3B’S3aHOIO
50| MHIasMoI0 (ICP-OES). | mmasmoro (ICP-OES). mna3moro (ICP-OES). miazmoro (ICP-OES).
21 ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
22 ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES ICP-OES
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