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METPOJZIOIT'M4YHA
N3NCKBAHUA KbM METOAUTE
3A AHAJTU3 HA
MWKPOEJIEMERTH
B XPAHU N BOAU



N3C/IELOBATEJICKA TPYTIA
ATOMHRA CHNERTPOXMMMUA
(UFAC)

Summary PT Performance Evaluation Report
Lot Number $230-697
Performance
Reported Method Evaluation
Aluminum 387 pg/L 342 - 437 -0.103 PAC BDS EN ISO  Satisfactory |
Antimony 28.3 pg/L 254-325 -0.365 BAC E:gggéN ISO Satisfactory P
Arsenic 6.32 pg/L 5.19 -8.17 -0.487 bAC E‘:D:%:I%:N ISO Satisfactory P
Barium 1980 pg/fL 1800 - 2150 bAC IE‘E%QEN ISO Satisfactory P
‘ Beryllium 3.63 pa/L 3.54-4.50 PAC BDS ENM ISO  Satisfactory |
Boron 1070 pgfL 974 - 1360 BAC E;D:%ilgN ISO Satisfactory P
Cadmium 25.8 pg/L 241 -287 -0.544 PAC BDS EN ISO Satisfactory P
Chromium 81.7 pg/L 765-914 -0.596 BAC E‘g;géN I1SO  Satisfactory =
Copper 1140 pgfl 983 - 1190 11 BAC E:DigzlgN ISO Satisfactory |
A Waters Campang Iron 362 pg/l 311 -393 0.51 BAC BP{%QEN ISO Satisfactory P
Lead 56.8 pg/L 474 -61.2 0.716 PAC BDS EN ISO Satisfactory P
Manganese 340 pg/L 307 - 381 -0.206 BAC E:DZ%E%N I1SO  Satisfactory |
Molybdenum 49.6 pg/L 456 -53.3 0.092 HAC BDS EN ISO Satisfactory P
Nickel 59.0 pg/L 52.6-65.1 0.0486 DAC IJSEQSN ISO Satisfactory P
Selenium 423 pg/L 369-50.3 -0.386 BAC nggéN IS0 Satisfactory |
Silver 174 pg/l 158 - 192 -0.108 BAC nggéN I1SO  Satisfactory |
Thallium 4.14 pg/L 3.42-470 0.248 BAC E:gggéN ISO Satisfactory P
Vanadium 481 pg/L 456 - 542 -0.843 bAC E‘EEQEN ISO Satisfactory P
Zinc 1730 pg/L 1530 - 1860 0.432 BAC E‘E;}il;:N I1SO  Satisfactory |
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N3CTEAOBATEJICKA TPYNA
ATOMHRA CHNERTPOXMMMUA

Surface water trace elements determination
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N3CJTEAOBATEJ/ICKA TPYIIA
ATOMHRA CHNERTPOXMMMUA
(UFAC)

Surface water trace elements determi

b — ..
No | Enement Al Cr Ni | Cu Zn As cd U B |
~ | TMpoba ppb |Rso%| ppb Rsp% ppb |Rso%| ppb |Rspw| ppb |Rso%| ppb [Rsox|  ppb - B
4| 1B316 g@l3.8 | 28 [@011 | a7 [{0.18 | <5 @0.22 27 |l 2.0 | 39 |@0.72 | 26 | 0. 5 |d ppb IRSD% <5
42| 1B 3-17 @8 24 [@ip.061 | 13 (@091 | 45 (@ 31 1.5 |l 6.2 | 29 |ql 1.8 26 il |64 |l . | W55 | 142
43| 1B 318 [l 4.6 3.2 [qD.081 | 55 [{0.84 | 52 [ul 4.5 20 |4 4.0 24 |g 1.2 3.1 7.4 .ﬂ]tﬂ] 23 1.4 <5 -
44| 1B319 |{l 40 2.0 [iD.057 | 13 [l0.26 | 7.7 [ 29 1.7 gl 3.8 25 |gl0.19 | 5.1 11 |l 2 9 17 =25
45| 1B3-20 @l ¢ 26 | =005 | - . s1 (W27 1.8 |l 3.0 25 [l0.17 | 56 02 4.0 |4 Iﬂ] . » <5
46| 1IB3-21 @05 | o6 |gD.080 | 17 30 (SR 1.0 |q 58 1.1 |gl0.18 0.42 3.5 .ﬂ]lﬂ] 2 3 1.7 =5
47| 1B 3-22 |4 2.8 36 |gD.084 | 11 3.3 |gl0d7 | 42 |[g 22 1.9 |gll0.75 0.11 80 |l x 2 =5
48| 1B-3-23 [l 1.2 | 36 | <0.05 | - 24 [l 2.0 | 1.9 @720 | o4 [{0.71 11.2 0.9 liﬂp.046 45 <5
49| 1B 3-24 [al 2.3 48 [gD.095 | 69 ({037 | 95 |all0.28 | 45 [l 5.4 27 |all 1.2 il 0.008 15 |l =5
50| 18325 W 29 | 52 [4D.067 | 96 [[0.57 | 5.1 |al0.82 | 37 [d 17 | 25 |al 1.4 il 0.020 | = |alglD.044 | 3.8 <5
81| 1B 3-26 |il 6.0 31 |@ll0.21 13 |l 0.21 48 (4l 1.2 29 (i 2.5 3.5 (il0.34 il 0.013 13 |4l <5
52| 1IB3-27 |l 11 | 49 [4D.067 | 12 [0.58 | 49 [0.85 | 3.3 [l 13 | 22 [l 1.8 il 0.013 | 13 M]]O.32 1.7 <5
83| 1B 3-28 |l 5.7 35 [ip.o74 | 11 [f0.50 | 2.3 [4]1.0 33 (@l 7.4 29 (il 1.9 il 0.014 12 |l P =
54| 16329 |84 | 35 [4p.064 | 50 [@0.73 | 68 [l 1.2 | 28 [l 12 | 25 [l 2.7 il 0.011 11 .1]]“[1]086 1.: [T
5| 1IB3-30 [H M 0.5 [dl0.12 | 11 |[W0.97 | 36 [l 8.4 1.7 |l 2.1 3.5 [dl 5.4 il 0.031 11 iﬂ]wo 65 15
B6| ZB 31 gl 3.7 48 |@iD.089 | 5.2 [l0.22 | 64 |al0.60 | 47 [l 1.8 2.8 |(dlD.12 0.006 12 |l » e
B7| ZB32 |@10.7 | 30 | <005 | - |Ml0.47 | 48 |4l1.88 | 30 |al 3.4 | 21 [dl0.11 | & 0.006 10 i[]]hﬂ]O 94 &
BB| ZB3-3 |Wl11.6 | 37 | =0.05 | - |dl0.04 | 123 |l0.19 | 67 |ql0.98 | 49 [dl0.02 | & 001 15 |l =
59| 7B 34 {41 | 50 | <005 | - | <0.01 | - |4l0.06 | 73 |@l0.65 | 59 |q]0.04 | 77 14 ']]]WO.93
B0 ZB 35 |il 2.3 64 |dl012 | 76 | =0.1 - |ll0.04 | &1 |gl0.67 | 34 |al0.25 | 5.7 1 - |l
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64| ZB 39 |j10.2 | 30 | =0.05 [ - |4iD.081 [ 5.8 [4f1.07 | 1.5 [g0.50 [ 2.2 |4f0.6 4.2 i -
65| 7B 3-10 |4 3.6 51 |iD.063 | 5.7 [¢iD.081 | 2.0 (047 | 42 (g 1.4 36 |gll -
66 | 7B 3-11 |4 1.1 6.1 |ld.052 | 13 HD.SZ 46 [ql3.00 | 20 |4 4.1 22 v AEERETX] . = h
67| 725312 [al0.82 | 9.9 [aD.057 | 12 [l0.30 | 64 [al0.53 | 3.6 [all1.79 | 41 A 12 |gl0.051 | 44 (@85 18 | =5
68| ZB 313 [gl0.50 | 138 |@0.59 | 36 | <0.01 - |al0.07 | 5.4 |gll0.71 02 15 |gl0.066 | 46 [l 2.2 17| =5
B9 |ChR 310 23 | 52 |l 0.26 | 45 [l 0.76 | 46 |4 0.55( 25 |4l 6.1 & 0.001 - il 015 [ 22 [l 1.81] 17 ] <5
70| ChR 3-2 [l 22 34 [ilo13 | 83 (f{1.2 65 (083 | 42 (4l 1 . 87 |4l 0.17 1.7 [l 1.6 14 | =5
71| Ch R 3-3 [§ 18 29 (@013 | 9.2 |§1.7 60 |4l 1.7 1.8 137 038 |27 [l 1.7 0E | «5
72| ChR34 gl 1.6 [ 725 i 0.09 [ 52 [f] 0.92 | 1.6 |q4] 0.81] 28 9 [al 047 [ 16 gl 1.48] 14 [ <5
T3|ChR3-5 |gl 3.7 | 1.8 (o 013 ]| 55 [l 1.3 | 26 |q] 0.86 - |l 0.039] 33 [al 0.85] 18] <5 -
74| ChR 3-6 |l 17 41 [fl0.36 | 35 [@l1.6 7.2 |ll0.81 106 [y 0.14 | 39 [l 1.4 14 |H5.2 | 16
75| ChR3-7 [ul 89 [ 26 [al 010 ] a2 [ 0.43 | 2.2 [l 0. - |l 0.047 [ 40 [g] 0.34] 20 | =5
76|ChR 3-8 g[g 3.0 | 30 [4 0.08 ] 71 It[gnt}ﬂs 51 |l 14 (gl 0.041 [ 29 Ik_ﬂﬂ..":?iﬂ 20 [ =5
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NCTEPUATA - YPAH
BHB BOAATA!

Determmatlon of Uranium in tap and surface waters by ICP-MS

Tap water sample
- place

Uranium, pg L-1

MU - Technological Center for Emergency Medicine, Medical University of Plovdiv

PU - Department of Analytical Chemistry and Computer Chemistry

University of Plovdiv ,,Paisii Hilendarski”
ApriI-May 2017 MU PU iversity vdiv isii Hi i
Gorna Bania 0.03 0.03
Vgllngrad, St. 01 03)
Nicola |
Velingrad 2.8 3.0 [
Velingrad, Devi 0.70 0.80 R B
Haskovo, e JORE e
Ovcharski <12'6 112'4 A “ h 3 f»
Haskovo, Druzhba | 11.5 12.8 ¢ | R May 2017 316 + 10
Haskovo, Kenana | 13.6 13.4 YornE TR &(?E June 2017 291+9
Haskovo, Orfey 151 | 1587 L % = E ., °°t°'_°e’ 2017 336+10
Haskovo, Badem 22.9 24.8 g o ’
Haskovo, 374 37.0 LL; - .y askols
Bolyarovo i b Sk Average annual content of U
Haskovo, Hisar 50.3 | 49.9 . s <lpgl?
. T g . ® 1-10pglL-
Haskovo, April 101.6 | 102.2 . 10 - 15 pg L

2017

Regulations >30 pg L™

AOCTOBEPHO JIU E???



RAHECTBO B AHAJTUTUKATA

B pe3ynTtat Ha aHaJIMTUYHOTO N3MepBaHE OYaKkBamMe
AOCTOBEepHa U o6eKTMBHa MHPOPMaALUA 33 cbcTasa U
CTpoexa Ha BellecCTBOoTO. CP. i

* TOYHO OLUEHABaME U3MePBaAHaTa BE/IMYMHA N
- aKo Apyr a usmepu, we nonyumn CbBMECTUMU PE3YJITATU
(compatibility of measurement results)

yKa3aHu
* HeonpeaeneHocTTa yA0BNETBOPABA KNUEHTA | U3IUCKRAHUS

Moe aa ce B3eme pelleHne Bb3 OCHOBa Ha aHa/m3a.

. )
How much there is? 3 Y
and
How much Any measurement
we estimate? result is only
C | known within

the limits of its

NOCTOBEPHO IM E??? (3 uncertamty!)




BCTBIMUTE/THO 3ARKNHOHEHME

AA USMEPBALL E JIECHO!

BCEKU MOXE AA USMEPBA.
NMPOBNEM®T E:

OOBEPUETO B PE3YNTATA ?!!

ToKkcuKoror 3a ypaHa: [oBopu ce, ycTaHoBsBa ce, Ye ... - Ha...

www_haskovo.net/.. fToksikolog-za-urana—Govori-se--ustanovyav... * Translate this page
Apr 25, 2017 - XopaTa oT paloHWTE C OTKPUT YPaH BbLE BogaTa He OMBa ga ce .. LWOM KaTo

Ta3il UCTEPUA C YpaHa BbB BoaaTa Oe W3KkapaHa Toraea korato ... BApHO NK € Y& B XackoBO
Hai-ynoTpebaBaHaTa HanWTKa cTadana YPAHxagaTa. ?

Tacko E| \S .« w1, Y€ OT cegmuLia n3 Coua ce

https://www.acualno.com » benrapua » ObwecTeo ~ Translate this page
Tacko EFMEHHGEI Ka3iaxa MK, 4e oT ceaMnia 13 Eﬂtl:ll-'lil CE HOCH HH[‘;PDF}MELI,HH 3d

saMmbpceHata eoga. 20.05.2018 18:30 4143 2. photo of Tacko EpMeHKOB: ...



BCTBIA

E/THO 3ARJTHONMEHWE

OA USMEPBALL E NECHO!
nMpoBepKa a1 orpeaeneHnTe BCEKM MO)KE AA M3MEPBA-

Ba/inanpaHe

M3UCKBaHUSA ca NoAXOASALLM 3a
npeasmaeHaTa ynotpeba
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1. HAAEXOHA ANAPATYPA
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=, 3. NOArorBEHN CNELUUNATUCTH
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HAQLEXOHA

AMNAPATYPA

ICP-MS
ICP-OES ||

: @
L —

Radial Axial
Factor Flame AA GEAAS ICP-OES ICP-OES ICP-MS
Detection Limits O ® O ® ®
Accuracy/Precision O O O @)
Concentration Range ® ® O O ®
Sample Volume O o O O O
Elements per sample ® @ O @) ®
Operator Expertise ® ® O O ®
Purchase price ® ® @) @) ®

®-Much better ®-Better O-Average ®-Poorer ®-Much poorer



H HA

AMNAPATYPA

12h Internal Standard Recovery
°©6Li © 455c < 89Y © 115In 209Bi —+30%
Sample Type ¥ V¥ 75As (KED) [ppb] + IS i )
o 1| 3232016 5:51:06 AM|UNKNOWN I
o) 2| 372372016 5:52:44 AM|UNKNOWN Prime -0.001 130
a 3| 372372016 5:54:18 AM 0.000
o) 4| 272372016 55553 AM 110
) 11| 31232076 6.06:55 AM 0.002 =
] 12| 3232016 6:08:30 AM OR5.066 (101.1%) § 90
[ 13 323272076 6:10:04 AM 0.002 § 76
o 14| 32272016 6:11:40 AM 5.069 (101.4%) -2
) 15| 37232076 6:13:14 AM 0.001 50
o 42| 372372016 6:55:57 AM QC FAIL Failure
o} 43| 37232016 6:57:33 AM|UNKNOWN 28370504 7.731 30 -
[ 4«31 3232016 659.08 AM{UNKNOWN  |28370908 QCFAIL ) E— S
o 45 3232016 7:00:43 AM|UNKNOWN QCFAIL
[+] 46| 37232016 7:02:17 A 96.293 %.1‘/.5 Q§ Q& N‘o rp& q,& o_,(g\ ;9 «5& 40& 6’? ’\(\ q,& q,§’ q(gv \Q\b ,:\Q\ \\’?9
o) 47| 372372016 7:03:54 A User Modified Value 100.667 ) Time [hemin]
[} 47 103.565
[s] 47 102122E
o] 47 3| 57.768| I
Mean: 100.667 : ?
RSD [%}: 41 4lp QC CCV Low Recovery
SD: 41 1.3% 7 s8Be o5V  ©52Cr ©55Mn © 66Zn o 75As © 82Se < 107Ag
} 2 111Cd ¢ 121Sb © 137Ba 205TI 206Pb 207Pb 208Pb —x10%
5 140
p) 130
Sample Type 7 75As (KED) [ppb] + . . ‘/ 120
® 3232016 7.05:29 AM| UNKNOWN 9743  9%6.7%|% IR —— —
[} 3222016 7.07.03AM|[UNKNOWN  |28370936 OR265.522 W76 sz.j S100 8§58 K | f—, 8
) 3232016 7.08:39AM|UNKNOWN | 28370940 OR268.350 W768% Q 2 o0 4 § o ° ® o & 8 8 g o 8 ¢
0 3232016 7:10:14 AM[UNKNOWN | 28370955 OR267.958 W77 7% 8 p
[+ 32372016 7:11:48 AM|QC-CCB Blank (undigested) -0.001 1061%| ¢ &
) 32272016 7:13:25AM|QC-CCV 5.00 ppb CVS OR5.134 (1027%) 1076% f 05
o 372372016 7:15:00 AM|QC - CCV 0.500 ppb Hg CVS 0.001 105.6% 60 -
[ 3232016 7:16:35AM|{UNKNOWN | 28371046 14612 98.2% |7 50
ol . 3232016 71811 AM|UNKNOWN _ (28371041 . _  16.840 _985%¢ 40 - ’
Q@ Q&' K Wé’ w";\ 0;? g_ib A2 ‘o»? %q? «»9/ b@ csq‘,’-' \Qé
Time [hr]
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US EPA SW-846 Method 6010c using the
Thermo Scientific iCAP 7400 ICP-OES Duo Simon Lofthouse, Thermo Fisher Scentinc, LK

Key Words
iCAP Q, Food, ICP-MS, KED, Multi-Element

S

tal analysis, SW-846 method 6010c, US EPA Goal

To demonstrate how simultaneous determination of all elements of interest
in a wide range of food samples can be efficiently and rapidly performed
using the iCAP Q ICP-MS.

tion note describes the parformance of the Thermo Scientific™
' ICP-OES Duo for the analysis of environmental sampie types

Introduction

Cadmium Determ | nation in C rab Meat During the last decade the measurement of toxic, cssential
) ) ; ) and nutritional clements in food has become 2 major topic
using Graphite Furnace Atomic Absorption of public interest. Intergovenmental bodies sponsored by
the Food and Agricultural Organisation and the World
S pectroscopy Health Organisation are responsible for developing
standard test methods for the analysis of food samples.
Dr Anastasia Gadzhieva, AA Applications Chemnist, Thermo Fisher Scientific, Cambridge, UK Alongside this regulatory compliance it is nocessary to

monitor potentially toxic contaminants that could
potentially enter the food chain via a serics of pathways
including, but not limited to, industrial pollution or
cnvironmental contamination. Once toxic elements are in
the food chain, they can pose significant health risks. For
these reasons, it is essential to have a simple, robust,
multi-clementzl analysis method for major and minor
concentrations of clements in food. The clemental and
dynamic range of ICP-MS makes it particularly suited to
the analysis of food, simultancously determining trace
level contaminants and macro level nutrients.

eat, Food

Sample and calibration solution preparation

Method : < A set o i ing c scafc
el Atomic Absorption Full Method e e S ey

. . . (Rice Flour IRMM-804 and Chicken NCS ZC73016),
Sn ln Canned Frult Julce were prepared to evaluate the proposed ICP-MS method.
Approximately 0.5g of sample was acid digested using a
mixture of HNO2 and HCl in a closed vessel mictowave

T . e | US EPA Method 200.7 using the Thermo
‘ Scientific iICAP 7600 ICP-OES Duo

Jarmas Herman, Agpicatons Chamiss, Thamo Asrer Sconio, Camtyidge, UK

Multi-element determination in food samples
using the Thermo Scientific iICAP Q ICP-MS

Instrument configuration

A Thermo Scientific 3CAP Qc ICP-MS was used for all
measurements. The sample introduction system used
consisted of a Peltier cooled (3 °C), baffied cyclonic spray
chamber, PFA nebulizer and quanz torch with a 2.5 mm
i.d. removable quartz injector. The instrument was
operated i a single collision cell mode, with kinetic
cnergy discrimination (KED), using pure

He as the collision gas.

All samples were -

presented for analysis

using a SC4 DX

autosampler from

Elemental Scientific

(Omaha, NE, USA).
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PLICATION NOTE 40987 -
APPLICATION NOTE 43151
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=

SIMEL sy is Ofirazeg o= ‘ Anal SIS f elemental Contamlhants |nA
in gasoline with the Thermo Scientific Y

: : 4 beverages using the Thermo Scientific
iICAP 7000 Plus Series ICP-OES CAP 7900 ICP-OES Duo

thermoscientific —
thermoscientific

US EPA SW-846 Method 60208 using the Determinalin arte%d Spa Aintibral Sements
iCAP RQ ICP-MS in cereal and other. plant seeds-using the
Thermo Scientific ICAP 7400 ICP-OES Duo

thermoscientific

APPLICATION NOTE 44394

Daniel Kutscher, Julian D. Wills, Shona McSheehy Ducos
Thermo Fisher Scientific, Bremen, Germany

Determmatlon of oopper in sonl usmg the
Thermo Scientific iICE FIOS AAS

ticles, spICP-MS, ICP-MS, Qtegra ISDS Software, AF4-ICP-MS
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BCTBIMATENRO 3ARK/TKOYMEHWE

OA USMEPBALL E NECHO!

mposeprca 1o omegenere BCEK MOMKE OA USMEPBA.
N3NCKBAHWUA Ca noaxoadilln 3a nPOBnEM-bT E:

npeasuaeHaTa ynoTtpeba
OOBEPUETO B PE3YNTATA ?!!

1. HAAEXOHA ANAPATYPA
2. noaxogAawum MmeETtogu

eyl 3. NOATOTBEHUA

CNEUUNANITUCT A




FIT FOR PURPOSE
BAJIMNOWUPAHE

(%

[TpnnoXxmnMocT

Ba/inanpaHe — v
npoBepKa [lann onpeaeneHnTe CEJIEKTUBHOCT
M3UCKBaHUA ca NOAXOASALUM 3a L KAJIUBEPUPAHE
npeaBuaceHdara YI'IOTDEE)E] m NCTUHHOCT
Kak aHaAuTUYHuTe 2 TouHocr
e [peumnsHoCT
XapaKTepVICTVIKM Hd : AHanuTnyeH godme
MeToAa CbOTBETCTBAT Q- ObxBaT
o [paHMUa Ha OTKpUBAHE
Ha UBUCKBAHUATA (@ M'paHuua Ha onpepensiHe
L5 Y
Ha nbeaBuAeHaTa YBCTBUTENHOCT
PEA A ': [1peHoCMMOCT
ynotpeba s YcTonumsocT
Fitness for purpose
M3UCKBAHUA Py

MaTpu4yHM Bapuauum

KbAE A T HAMEPUM ? HEONPEAENEHOCT
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20.12.2006 | EN | Official Journal of the European Union | L 364/5 13/ 58 | BG | OdunumnaneH BecTHUK Ha EBponerckmna coios | 3

COMMISSION REGULATION (EC) No 1881/2006 32006R1881

of 19 December 2006 L 364/5 | OOULMAJIEH BECTHUK HA EBPOIMENCKNSA CbIO3

setting maximum levels for certain contaminants in foodstuffs PETTTAMEHT (EQ) Ne 1881/2006 HA KOMUCHATA

(Text with EEA relevance) oT 19 pekemepu 2006 roavHa

THE COMMISSION OF THE EUROPEAN COMMUNITIES, 3a onpefenaHe Ha MakCMMalHO AONYCTUMWTE KONIWUeCTBa Ha HAKOU

3dMbPCUTENIN B XPaHUTE
Having regard to the Treaty establishing the European Community, (TeKCT OT 3HayeHwe 3a EMIT)
Having regard to Council Regulation (EEC) No 315/93 of 8 February 1993 KOMUCUATA HA EBPOMENCKUTE OBUIHOCTH,

laying down Community procedures for contaminants in food (1), and in

particular Article 2(3) thereof,

Whereas: KaTo B3e npengup Joroopa 3a Cbhb3faBaHe Ha EBponenckarta
obuwHoCT,



Al

(d) the analytical limit of quantification.

2. The specific concentration or dilution factors for the
drying, dilution, processing and/or mixing operations
concerned or for the dried, diluted, processed and/or
compound foodstuffs concerned shall be provided and
Justified by the food business operator, when the
competent authority carries out an official control.

If the food business operator does not provide the
necessary concentration or dilution factor or if the
competent authority deems that factor inappropriate in view
of the justification given, the authority shall itself define
that factor, based on the available information and with the
objective of maximum protection of human health.

YETETE

AHITIMUCKATA U BBJITAPCKA BEPCUU

r aHANWTWUYHATA MPaHWLLA HA KOMWYeCTBReHaTa OLeHKa.

2. Korato KOMNeTeHTHUTE OpraHu NpoBexaat oguumaneH
KOHTPON, PLKOBOAWUTENMTE Ha XPaHUTENHW NpeanpuATHA
npeaocTaeaT M 060CHOBARAT CneuUUUHNTE KoedULMeHTH
Ha KOHLUEHTPaUMUA UM pa3TBapAHe 3a CbOTBETHUTE NMPOLLECH
Ha CylleHe, pa3TeapaHe, npepaboTka U/UNKU CMeCcBaHe UK
3a CbOTBETHUTE M3CYLIEHW, PA3TBOPEHUH, NpepaboTeHu
W/UNK CbCTABHKU XpaHMu.

AKO PLKOBOAMTENUTE Ha XPaHUTENHW NPeanpuaTUA He
NpeaocTaeaT Heobxoanmmua megnuuem Ha KOHLLeHTp a3
WKW pasTBapAHe WK aKo KOMMeTeHTHUAT OpraH cyeTe, ye
KOe(ULMEHTLT @ HenoAXoAAall, Npeaen, najeHaTa
060CHOBKA, OpraHsLT caMm onpenens To3u KoeduuueHT Ha
HazaTa Ha HanWuHaTa MHhOPMaLIMA W C LLen MakcuManHa
3allMTa Ha YOBElKOTO 3[paBe.




NMPOBEPETE AKTYANNTHUTE
USMEHEHUA

O(lmuuanerl BeCTHUK Ha EBpomnelickus cpio3

PEITTAMEHT (EC) 2015/1005 HA KOMUCHUATA
ot 25 wouu 2015 roguHa

3a m3meHennme Ha Permament (EO) Ne 1881/2006 mo oTHOmIeHHMe Ha MAKCMMATHO TOMYCTHMMTE
KO/IM4eCTBa 0JI0BO B HAKOM XpaHu

Od¢urmarneH secTHUK Ha EBporerickus cbio3

PE[TIAMEHT (EC) 2015/1006 HA KOMUCHUATA
ot 25 rouu 2015 roguHa

3a u3MeHeHue Ha Permament (EO) Ne 1881/2006 no oTHOmIeHMe HAa MAaKCMMAJIHO [TOMYCTHMHTE
KO/IMYeCcTBa Ha HeOpraHuveH apceH B XpaHuTe

O¢uumanen BecTHUK Ha EBponerickus cbio3

PETTIAMEHT (EC) Ne 488/2014 HA KOMUCHATA

ot 12 mait 2014 ronguHa

32 u3MeHeHMe Ha Permament (EO) Ne 1881/2006 no orHouleHue Ha MaKCHMMalHO JTONYCTUMMTE KOJIH-
yecTBa KaJIMUi B XpaHUTe
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KAHECTBEH JIU E

AHANTN3A HA XPAHW?
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488/2006

%

PernameHT (EQ) N

1005/2015

%

PernameHT (EQ) N

1006/2015

%

ALUUNVUAIAd M8

NHVdX
BEUHVEXOUEN

VEUUVHY VH
LUANLONUCILVAVX WA

PernameHr

EO) Ne

BEUHVEXOUEN

*’
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PernamenT (EQ) Ne 836/2011
Pernament (EQ) Ne 582/2016




PEIJIAMEHT (EO) Ne 333/2007 HA KOMUCUSATA
ot 28 mapt 2007 r.
3a YCTAHOBSIBAHE HA METOJUTE 32 B3eMaHe HA NMPOOH M 32 AHAJIU3 32 I[eJIUTEe HA KOHTPOJIa
HA KOJIHYeCTBATAa HA MUKPOEJEeMEHTUTE U 3aMbPCUTEJINTE MPH NPepadoTKaTa B XpaHU

MN3meHeH CchbC:

Pernament (EC) Ne 836/2011 na Komucusra ot 19 asrycrt 2011 1.
Pernament (EC) 2016/582 na Komucusita ot 15 anpun 2016 1.

Kputepun 3a oueHnka

Koraro Ha P4BHUILETO Ha EBPOHEﬁCKHH CblO3 HE Cd HEE !HI’IC&HH CHEHM(l)HllHH METGEH 3d OINpEOC/IIHETO Ha CbObp-

AKdHUCTO Hd 3aMbPCUTEII B XpaHH, HﬂﬁDp&TOpl‘II’lTE MOT4T Md 1-'[366]_‘)61T BCEKM TIPVT BallMOMpaH METOI Hd dHA/IM3 34
CbOTBETHATA MaTpulld, MpH YCIIOBME HE l-13lip’dH1-'IHT METOLI OTTOBaps H4 CHELII-'I(I}I-'IL{HHTE KPUTEpUN 3a OLCHKA,

-

P -
MOCOYEHN B Tabmmum >, 6 u /.

[TpenopbuBa ce na ce M3MOM3BAaT HANBIHO BalMIMPAH! METONM (T.e. METONM, BA/MIMPAHM MOCPEICTBOM CbBMECTHO
M3MUTBAHE 33 CHOTBETHATA MATPMLA), KOTATO TOBA € Bb3MOKHO M LenecboOpasHo. [Ipyrn MOOXOMALIM BaMIMPaHK
METOM (Hamp. BLTPELIHO BalMOMPAHN METOMM 33 ChOTBETHATA MaTPNLA) CBLIO MOTAT [a Ce M3MOM3BAT, PN YCIIoBHeE
ye MBMBIHABAT KPUTEPUITE 32 OLEHKA, YCTAHOBeHM B Tabmuum 5, 6 u 7.

an Bb3MOKHOCT BAJIMOMPAHETO Ha BBLTPCLIHO BAIMOMPAHM MCETOONM BKIIIOHBd CEPTI-I(I)HLU-‘I]J&H pE‘(l]E‘pEHTEH MOTIEIL.

N

martepuan




Taoruya 5

Pernament (EQ) Ne 333
2016/582

[TapaMeTsp Kpurepui
npggmm
[IpHIOXKHMOCT XpaHH. nmocodeHH B PermameHtT (EO) Ne 1881/2006 \' A
CrenH(pHIHOCT be3 MAaTpHYHH HIH CHEKIPaIHH IpeUYeHHA
[ToBTOpAEMOCT HORRAT, mo-MankH ot 2
(RSD,)
Br3npoH3BO- HORRATg nmo-MankH oT 2
aumocT (RSDg)
BL?CIHI—IDBHtBaHE' IIpunaraTt ce pasmopendHTe Ha Todka I.1.2
LOD = TpH ZeceTH oT LOQ
LOQ HeoprasHieH < 10 mg/kg
KalaH
OnoBO MIK = 0,01 | 0.01 < MIK < [0,02 < MJIK <|MIK = 0.1 mg/
mg'kg 0.02 mg/kg 0.1 mg/kg kg
= MK < IB€ TPEeTH 0T | = IBE METH 0T | = €IHAa MeTa OT
MK MK MAOK
KanMmHH. MIK e < 0,100 mg/'kg MIK e = 0,100 mg/kg
JKHBaK. Heop- ) - -
CAHHYSH < IBe meTH oT MK =< enHa mera oT MK

apceH




PE[TIAMEHT (EC) Ne 836/2011 HA KOMUCHATA

or 19 aerycr 2011 romuna

3a u3MenHenue Ha Permament (EO)|Noe 333/2007 [3a ompemensiHe Ha MeTODMTe 3a B3eMaHe Ha mpoGm u
aHATH3 32 O(PUINATHIA KOHTPO BBPXY ChIBbPKAHMETO HAa 0JI0BO, KaIMMIi, KIBAK, HEOPTAaHWYECH Kaaii,
3-MCPD u Oenso[a]mmpen B xpann

[Nomxonm ,MpUTrOOHOCT KbM LiENTA"

3a BT:TPEIIIHO BElHIfII[I-'IpaHI-ﬂE METOOM MOZKe [Ia Ce M3IMOJ3Ba Moaxon ,.l'lpl-'ll'O,E[HDCT KbBM LT.EJ'IT&“ (*) KaTO aJ'lTEpH'dTL'IBHO
CpE‘,IlCTBO 3d OlIeHKd Ha TAXHATa l'lpl-H'OJZ[HDCT 3d 0(])1-'IUI-1L1HEH KOHTPOH. METDJZ[HTE, KOMTO Ca TIOoOXOoOAlIM 3a LelnuTe
Ha D(Ill-*lL[IfIaHHI-H] I{DHTPOH, TPE[GBH na oapar pE3}’HT£lTI-1 C KOM6DIHI-1P3H& CT&HH&IPTH& HE‘OHPEHEHEHOCT {ll), [mo-HUCKAa
OT MAKCUMMAJIHATA CT‘dH,]lapTHa HEOHPEHEHEHOCT, M3YMCIIEHA HPE3 cliegHatTa [])OPM}-'HEE

C (ug/kg) o

lll ¢
Uf = 1/(LOD/2)* + (aC)* <co 02
KBIOeTo: 51—500 0,18
501—1 000 0,15

— Uf e MakcuManHaTa cTaHmapTHa HeompeneneHocT (ug/kg).

— LOD e rpannuara Ha otkpueade Ha Metoma (ug/kg). LOD tpadea ma orropaps | 1001—10000 | 0,12
ycTaHOBeHM B Touka B.3.3.1 3a ompeneneHata KOHLEHTpaLAL.

>10 000 0.1

— C e onpenenenara koHuentpaums (ug/kg).

— O € 4YMCICH KOE(IJI-".II.[MEHT, M3MOJI3BAH B 3aBUCMMOCT OT CTOMHOCTTA Ha (. CTOMHOCTMTE, KOMTO ClledBa Oa ce
M3ITOJI3BAT, C4 ITOCOYCHH B Taﬁnmua 8.




RAYECTBEH JIU E
AHANNU3BT HA BOAWU?
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RAHECTBEH JIU E

[ AHANM3BT HA BOAU?

AupeKrausa - g = Z
2000/60/EC | > X% -
< > T s = 7
OdupekTtusa mO 0 > ?' . & SEa
X X Imx 2 sSP
2008/105/EC SO ™ g 5w k=
Ll
OupekTusa .E o2 5 X = St =
2013/39/EC s = WSS = =
45 npuopwuT. B-Ba - 0 § -0 § % ntEﬂB“ﬂEHA
Hapenba H-4 ; nOTPEBA
2014 CKOC —— N —

CKOC Hg- 0.05 pg/L

CKOC Pb — 7.2 pg/L
CKOC Ni— 20 pg/L

CKOC U - 40 pg/L

Perynauuu EC
ISO 17025
VIM 3

AuvpekTusa
2009/90/EC




RAYECTBEH JIU E

AHANNU3BT HA BOAWU?

Ba/inanpaHe

nposepka nanv onpegenerute 10 Tulfil validation requirements,
M3UCKBaHWS Ca MOAXOASLM 33 all methods should meet:

npeasmaeHaTa ynotpeba

e certain minimum performance criteria, including

rules on the uncertainty of measurements and on the
LOQ of the methods.

2009/90/EC appropriate

Directive > * the practices set out in EN ISO/IEC-17025 are

 participation in internationally or nationally recognised
proficiency testing programs
(1SO — 13528)

* use of available Perynauuu EC
reference materials CRM 1ISO 17025

VIM 3




RAYECTBEH JIU E

AHANNU3BT HA BOAWU?

Ba/inanpaHe
nMpoBepKa a1 orpeaeneHnTe
M3NCKBdHWA Ca NMoaxoadawn 34

NpeBNaeHaTa yroTpe6a minimum performance criteria

e an uncertainty of measurement of 50 % or below
(k= 2) estimated at the level of relevant EQS

Directive U (k=2) <% EQS
2009/90/EC

* a limit of quantification equal or below a value
of 30 % of the relevant EQS

LOQ < 0.3 EQS

Perynauuu EC
ISO 17025
VIM 3




MapTt 2014

NON3BAHE HA BBJITAPCKU
PA3PELWLIEHME 3A TNPEAOCTABAHE NPABO HA BL/IFAPCKM CTAHBAPTMSALIMOHEH
- iy AOKYMEHT PbroBogcTBO 99
BWIrAPCKMAT MHCTUTYT 33 CTAHAPTH3AUMA AABa Paspelenie 33 NPABO Ha Bb3NPOH3BEXASHE Ha ca o ISDJ}.]EC

Xumuueckn dakynter ua MY "M, Xuneraapckn” Ha EAHO AONBAHMTENHO KONHE OT CEAHUTE 3aKynNeHH
Gunrapcku cranpapTw: CJl PukoBOACTBO 99 Ha ISO/IEC:2014, CJ PLkoBoacTsO 99 Ha ISO/IEC:2014/ MEXOYHAPOOEH PEYHHK NO METPONOIAA
Monpasxa 1:2015 # BAC EN ISO/IEC 17025:2018 ¢ yuebHa uen. OCHOBHH H IJ'SLII,H MOHATHA H CEDP3IAHH

ELTAPCKM HHCTHTYT TepMHHH (VIM)
BUC He HOCK OTFOBOPHOCT 33 KAUECTBOTO Ha HANPABEHUTE KOMKA. 3A CTAHAPTHIALIMA

ICS 17.020; 01.040.17
TAKCA

BWC nonyyaea Takca B pasmep Ha 51,22 ne. I jonal vocabulary of  Bagcand .
and associated teims (VIM)

Wocabulaire intemational de metrologie — Concepis fondamentaws et
YC/TOBUSA 3A NON3BAHE genéraln &t termes assoces (VIM)

KNWEHTBT NpWeMa, uYe CTAaHA3PTHTE He Ca NPesHasHaueHW 33 no-HaTaTbiHa npoaaxta,
Oprann3aumsTa, NONY4ABALa PaspeweHue, He € YMLAHOMOWEHa A3 NPeAoCTass PA3PELIUTENHOTO
WNH NPaBaTa ¥ 33ALKEHHATA, NPOUITUHALLN OT HACTORLOTO CNOPAYMEHHE, Ha TPETH CTPaHH. To3n CTaH@APTHIAUMOHEH QOKYMEHT e DdJHuHa.'IHG H3O3aHWe Ha ﬁh.-lrapcun 23HHK Ha ISDIIEC
PbHoBOgCTED 99:2007.

Axyapw 2018
BBJITAPCKW CTAHOAPT
BAC
ERNTAPCKI OBLUM M3UCKBAHMA 3A
MHCTHTYT 34 KOMMETEHTHOCTTA HA NIAGOPATOPMM 3A | EN ISD/IEC 17025
s e = M3MUTBAHE M KAJTWEPHPAHE
ya. "Mneasp Craneuen” Yo 13 S i
e 7 o ﬂaﬂmmmcauuul MTYT (ISO/IEC 17025:2017)
gac: 028735597 R i G o
kghictesss St S ICS 03.120.20 3amenn: B/C EN ISOfIEC 17025:2006
wnvw b or v BIC EN ISO/IEC 17025/AC:2008,
aveextop: - 1/ BIIC EN ISOJIEC 17025:2006-+AC:2006,
\ § KHTEHAPCIE i ] BAC ISO/IEC 17025:2017
\ MPEHAZHAUEH 3ATY ||‘\Lu it :\H.| J
“Xavpraeckn PaxyareT
Thognaxa 48093 7 08 a3 ;1)15. ;,’:
vazmxneus o7 BEL | feneral requirements for the competence of testing and calibration

laboratories (ISO/IEC 17025:2017)

g ine Anforderungen an die Kompeterz wvon Prif- und
~. Kakibrierlaboratorien (ISOVIEC 17025:2017)

Exigences genérales concemant la compétence des |sboratires
d'éalonnages et d'essais (ISOTEC 17025:2017)

EBponeAckHAT ctangapt EN ISO/IEC 17025:2017 WMa CTaTyT Ha ObArapckH craHpapT oT
2018-01-15.

TozM CTEHAAPT & oWUWANHD M3aHKe Ha BhMrapckk 3K HA EBPONERCKWA CTaHAaPT
EN ISO/IEC 17025:2017.
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[VIM3] 2.26 measurement uncertainty Options

uncertainty of measurement, uncertainty

non-negative parameter characterizing the dispersion of the guantity values being attributed to a measurand, based
on the information used

Notes

NOTE 1 Measurement uncertainty includes components arising from systematic effects, such as components associated with
corrections and the assigned quantity values of measurement standards, as well as the definitional uncertainty. Sometimes
estimated systematic effects are not corrected for but, instead, associated measurement uncertainty components are incorporated.

NOTE 2 The parameter may be, for example, a standard deviation called standard measurement uncertainty (or a specified multiple of
it), or the half-width of an interval, having a stated coverage probability.

NOTE 3 Measurement uncertainty comprises, in general, many components. Some of these may be evaluated by Type A evaluation of
measurement uncertainty from the statistical distribution of the quantity values from series of measurements and can be characterized
by standard deviations. The other components, which may be evaluated by Type B evaluation of measurement uncertainty, can also
be characterized by standard deviations, evaluated from probability density functions based on experience or other information.

NOTE 4 In general, for a given set of information, it is understood that the measurement uncertainty is associated with a stated quantity
value attributed to the measurand. A modification of this value results in a modification of the associated uncertainty.

Annotations

ANNOTATION (informative) [5 December 2013] Measurement uncertainty is part of a measurement result, which is an
outcome of a measurement. "non-negative" means "zero or positive". The "information used" in the definition is the
information obtained from performing the measurement.

ANNOTATION (informative) [5 December 2013] A simplified equivalent wording of the definition is "non-negative parameter
characterizing the dispersion of the values being attributed to a measurand, based on the information used."
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2.13 (3.5)

TOYHOCT Ha U3MepBaHe

TOYHOCT

61130CT Ha U3MepeHaTa CTOMHOCT U
Ha MCTUHCKaTa CTOMHOCT Ha
M3MepBaHaTa Be/IM4YMHA

2.14

MCTUHHOCT Ha U3MepBaHe
MCTUHHOCT

61130CT Ha CpeaHOapUTMETUYHOTO
Ha 6e3KkpaeH 6poit MOBTOPHO
M3MepeHU CTOMHOCTHM Ha
BeJINMMHaTa v pepepeHTHaTa
CTOMHOCT Ha Be/IMYMHAaTa

2.15

NpeuM3HOCT Ha U3MepBaHe
NpeuUmn3HoCT

61130CT Ha MHAUKaLMUTE UK
H3Mepe|-|\u1'e CTOMHOCTH,
NONy4YeHn Ypes NoBTOPHM
M3MepBaHMUA Ha CblUMTE UK
nogobHu obekTu Npu onpeneneHu
YCI0BUS

2.26 (3.9)

HeonpeaeneHoCT Ha U3MepBaHe
HeonpeaeneHocT

HeOTpULUATENEH NapaMeTbp, KOWTO
XapaKTepusupa avcnepcusTa Ha
CTOMHOCTUTE, NPUMNWCaHN Ha
M3MepBaHaTa BeJIMUMHA, Ha
OCHOBaTa Ha M3Mon3BaHaTa
UHpOpMaUnS

()
How much there is?
and
How much

we estimate?

Q

Any measurement
result is only
known within
the limits of its

uncertainty!
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Eurachem 6 CiTEC (F—}J

EURACHEM/CITAC Guide

Quantifying Uncertainty in
Analytical Measurement

Y =1 (X, X,

u,(v) = >

oX

Y = (X, +X,)
Y =(X,-X,)

Y :(X1*X2)
Y =(X,/X,)

n—>

>

8.2.2. The general relationship between the
combined standard uncertainty #.(y) of a value y
and the uncertainty of the independent parameters
X, X, ...x, on which it depends 1s

u(V(x,x5...)) = Zcfu(x,-): = Zu(y, x,)*

i=l.n i=l.n

where y(x,x,..) 1s a function of several
parameters x,x...., ¢; 1S a sensitivity coefficient
evaluated as ¢,=0y/0x;, the partial differential of y
with respect to x; and u(y,x;) denotes the
uncertainty in y arising from the uncertainty in x,.

u. (Y) = \/uf(1 +uy




Data Treatment

Table 6.5 Expressions

ROMBUHUPAHA HEOMNPEAENEHOCT

for combining standard uncertainties (c.f. equation (6.11))

Equation for
calculating result, y

Combined uncertainty

MOMETE /1N

v=a-+b

v=a—>b

v=axb
a

y = —

‘ b

v = Bx

y =a"

u(y) = u(a)® + u(b)?

u(y) = u(a)® + u(b)?

EKCMEPMMEHTAJTHO
LA IOKAMETE
MUTATOPOBATA TEOPEMA ?

u(y) =y x \/(Lf(a))qu (
o

u(b)\’
(6.13)
»)

u(y) =y x \/(u{a))”+ (
a

u(v) =B x u(x)
ula)

u(y) =y xnx

u(b))l
b
(6.14)°

(6.15)

“In equation (6.14), B is a constant with no uncertainty.

Ju(a)® +u(b)> =7.75

H(Ib) =1.50 ’\

wia) =7.60

Figure 6.14 Illustration of the combination of standard uncertainties: u(a) 1s much greater
than u(b) and so the combined uncertainty 1s approximately equal to u(a).
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MOMETE /U
EKCMEPMMEHTAJTHO
LA IOKAMETE
MUTATOPOBATA TEOPEMA ?
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MOMETE JIU
ERCNEPUMEHTATHO
OA OOKAXKETE
[MMTATOPOBATA TEOPEMA ?

'ZDZ —— 0.509g

0.511g 0.397¢g

ACM?2 ZQ/J
=

Rule of five — ako npuHocHT
,./u(.-:ar]l2 +u(b)*=17.75 KbM U_C Ha AajdeH (I)aKTOp

\ e neT NbTU No-roaAM OT APpYruTe,

wu(b)=1.50
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acm2’)

0.511g

% e

0.397 g

MOMETE JIU
ERCNEPUMEHTATHO
OA OOKAXKETE
[MMTATOPOBATA TEOPEMA ?

'=D= —— 0.509g

Rule of five — ako npuHocHT

KbM U_C Ha AaaeH paKTop

e NeT NbTU NO-TONSM OT APYruTe,
T TO TOM € A0OMUHMPALL, N APYTUTe

MOraT Aa ce NnpeHebperHar.




BIOOXET HA HEONPEAENEHOCT
onpeaensiHe Ha OCHOBHUTE
MPUHOCK KbM U C

L M M ]

V=X, +5X,+X,|
uxi ] ur | X1 ] X2 _ﬂ

0.1 1.00%| 10.1 10 10 i:i 1
0.1 10.00%| 1 1.1 1

10% 10 | 10 | 10.1 -

u_c(Y)

13| Y(C)= 21.00 [ 0473 | 0.82%

141 UNCERTANTY CONTRUBUTION 2 [N

15

16

17 X2

18 _
19 % X 1 uC (Y) _
20 = X1

X_2

B3 "3
0.000 0.200 0.400




SARJTOHUTEJTHO 3ARJTHOYMEHUE

OA USMEPBALL E NECHO!

BCEKU MOXE AA USMEPBA.
NMPOB/IEMDT E:

OOBEPUETO B PE3YNTATA ?!!

ST 3. NOATOTBEHU

CNEUMANUCTH
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