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FOCT ISO 22036—2014
MpepucnoBue

Llenu, OCHOBHblE MPUHUMMBLI M OCHOBHOW NOPAAOK MpoBeAeHUs paboT MO MEXrocyaapCTBEHHOM
cTaHaaptu3aumm ycraHoBneHsl FOCT 1.0-92 «MexrocynapcTBeHHas cucrema craHgaprtusaymmn. OCHOBHbIE
nonoxenusiy u TOCT 1.2-2009 «MexrocynapcTseHHas cuctema crasgaptusauuu. CraHaapThl
MEXXTOCYAApPCTBEHHbIE, NMpaBua U PEKOMEHAAaUMU MO MEeXroCyAapCTBEHHOW cTaHaapTusauuu. MNpasuna
pa3paboTku, NPUHATUS, MPUMEHEHNSA, OOHOBNEHUSA U OTMEHbI»

CeeaeHus 0 cTaHgapTte

1 NOAFOTOBJIEH TlocynapCTBEHHbIM  Hay4YHbIM  ydpexkgeHuem  «Bcepoccuiickuint  Hay4Ho-
UCCNea0BAaTENbCKUIA MHCTUTYT CENbCKOXO3ANCTBEHHOW paauoriorm u arpoakonorumy Poccuitckon akageMum
cenbckoxo3naicTBeHHbIx Hayk (THY «BHUUCXPAS» Poccenbxo3akagemun) Ha OCHOBE COBCTBEHHOrO
ayTEHTUYHOrO NEPEBOAA Ha PYCCKUI A3bIK MEXAYHAPOAHOIO CTaHAapTa, ykazaHHOro B NyHkTe 5.

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHWYECKOMY PErynuMpoOBaHUIO W METPONOruu
Poccuiickon ®eagepaummn (TK 025)

3 MPUHAT MexrocyaapCTBEHHEIM COBETOM MO CTaHAAPTU3AUMKM, METPONOrMKM U CepTucukaumm
(npotokon ot 30 Masa 2014 r. Ne 67-M)

3a NpuHATHE NPOronocoBany:

KpaTkoe HauMeHOBaHWE CTPaHbI Kog cTpaHbl CokpalLeHHOe HauMEHOBaHne
no MK (ISO 3166) 004—97 no MK (ISO 3166) 004-97 | HauMoHanNbLHOrO OpraHa no craHgapTM3auum
ApmeHus AM MunakoHomuku Pecnybnukn ApmeHus
Benapycb BY lFoccranpapt Pecnybnuku Benapyco
Kuprusus KG KbiproiactaHaapt
Poccus RU Poccranaapt
YkpauHa UA lFocnorpeGeTanaapt YkpauHbl

4 Tpukaszom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuIoO U METponorumn ot 05 UoHA
2014 r. Ne 510-ct TOCT ISO 22036-2014 BBEeAeH B AEWCTBUE B KAyeCTBE HALMOHANbHOrO craHaapra
Poccunckon ®egepauynm ¢ 01 nonsa 2015 roga.

5 Hacroswumii ctaHaapT MAEHTUYEH MexayHapoAHOMy crangapty ISO 22036:2008 Soil quality —
Determination of trace elements in extracts of soil by inductively coupled plasma - atomic emission
spectrometry (ICP - AES) [KauecTBO nouBbl. OnpeaeneHue MHUKPOSINEMEHTOB B 3JKCTpaKTax NOYBbI C
UCNonb30BaHNEM aTOMHO-3MUCCUOHHOW CMEKTPOMETPUKN UHAYKTUBHO CBA3aHHOW nnasmbl (MCM-A3C)]

B HacTtosiwem craHpapTe nocne 3HadeHuih eauHuubl obbema (Mn) u () U 3HAYEHUN eaAuHUUbI
KOHUeHTpauuu (Mr/n) u (MKr/n), I'IpVIBe):leHHbIX B Mexj 3y|-|apopu-|0M OOKYMEeHTe, AOMNOMHUTENbHO B cxoﬁkax
anBe,qubl 3HAYeHMs eanHuubl o6bema (CM) n (OM”) U 3Ha4YEeHUA eauHUUbBlI KOHLIEHTpauuun (Mr/,qM) 7]
(MKT/OM®), NepecuMTaHHbIX B COOTBETCTBUM C E€AMHWULIAMM, YCTAHOBNEHHBIMU B MEXIOCYAAPCTBEHHbIX
cTaHpaprax.

MexxayHapoaHblli  cTaHgapT paspaboraH nogkomutetom SC 3 «XuMUUECKME MeToabl WU
XapaKkTepUCTUKM MOYB» TEeXHWYECKOro komuteTa no crangaptusauuu ISO/TC 190 «KauyectBo NO4BbLIY»
MexxayHapogHon opraHu3auuu no craHgaptusauum (ISO).

MepeBOA C aHrMMINCKOro A3blka (en).

OdmumanbHblii  3K3EMNAAP MEXAYHApPOAHOro CTaHAapTa, Ha OCHOBE KOTOPOro NOArOTOBAEH
HaCTOﬂLuMVI Me)KFOCy,ElapCTBeHHbIVI craHaapT, UMeeTcAa B <Denepaan0M areHTCTBe Nno TEeXHU4YeCKoOMy
perynupoBaHuio n metponorun Poccuiickon deaepavmm.

CeefeHnss 0 COOTBETCTBMM MEXIOCYAAPCTBEHHOrO CTaHAapTa CCbIIOYHOMY MEXAyHapoAHOMY
CcTaHaapTy npuBeeHbl B AOMNOMHUTENLHOM MpunoxeHun OA.

CreneHb COOTBETCTBUA — naeHTnyHas (IDT)

6 BBE[EH BINEPBbIE
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UHopmayuss 06 UBMEHEeHUsIX K Hacmosawemy cmaHdapmy nybnukyemecss & exe2o00HOM
UHhOpMayUOHHOM yKaszamene «HauyuoHanbHbie cmaH0apmbly, @ MeKCm U3MEeHEeHull u nonpasok — &
€XXeMEeCSHHOM UHOPMaUUOHHOM yKazamene «HauyuoHanbHble cmaHOapmbly. B cnydae nepecmompa
(3amMeHbl) unu  OMMEeHbl Hacmosweeo cmaHO0apma coomeemcmeyrouiee ysedomneHue 6ydem
onybnuKkosaHo 8 EXEeMECAYHOM UHPOPMAaUUOHHOM ykazamerne «HayuoHanbHbie cmaHOapmebiy.
Coomeemcmeyiowas uHgpopmayus, yeedomneHue U mexKcmel pa3mMewaromes maKkxe e UHghopmauLoHHO U
cucmeme obuwie20 rnonb308aHUs — Ha oguyuanbHoM catlime ®edeparnibHO20 ageHmemea no MexHUYeCKomy
peaynuposaHuio U Memposioeuu 8 cemu UHmepHem

© CraHgaptuHdopm, 2015
B Poccuiickoit degepaumn HacTOALWMIA CTaHAAPT HEe MOXeET ObiTb MOMHOCTBIO MIM 4aCTUYHO

BOCNPOU3BEAEH, TUPAXUPOBAH M PaCNpPOCTPaHEH B KauyecTBe oduumManbHOro u3aaHusi 0es paspeLueHus
deepantHOro areHTCTBA NO TEXHUHYECKOMY PETYNUPOBAHMUIO i METPOMOTMN
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M EXTOCVYAAPCTBEHHTUB 1 CTAHAOAPT

KAYECTBO MNO4Bbl

OnpepgeneHue MUKPO3SIEMEHTOB B 3KCTPAaKTaxX MOYBbI C UCMOMb30BaHUEM
aTOMHO-3MMUCCUOHHOW CNEeKTPOMETPUN MHAYKTUBHO CBA3aHHOM nnasmbl (UCM-A3C)

Soil quality. Determination of trace elements in extracts of soil
by inductively coupled plasma - atomic emission spectrometry (ICP - AES)

Nara BBeaeHua — 2015—07—01

NMPEAYNPEXXOEHUE - [Mpoueaypbl, ONUCaHHble B HacTosilleM CTaHAapTe, [AOIMKHbI
NPOBOAUTLCA KOMMETEeHTHbIMM, KBanU(UUUPOBAHHLIMM cheuuanuctamu. Hekotopbie meToabl M
peakTuBbl, BKIlOYash UCNONL3OBaHUE OOOpPyaAOBaHUA, MOryT ObiTb BeCbMa OMACHbLIMM.
Monb3oBaTenu HacTOAWEr0 CTaHAAPTAa, KOTOpPbie He WMEKT YeTKOro npeacTaBrieHUs o
NOTEHLMANbHbLIX OMACHOCTAX W CBA3AaHHOW C HUMU TeXHUKU 6e30MacHOCTU, AOMKHbI NOJYYUTb
npodeCCUOHANbLHYI0 KOHCYNbLTALMIO Nepea Havanom n6on onepauun.

1 O6nactb npuMmeHeHust

HaCTOHLLI,I/IVI CTaHaapT onucbiBaeT onpeaeneHne MUKPOISNIEMEHTOB B 3KCTpaKTax nocrne KUCNOTHOro
pas3noXxeHua no4ye MUK B MNOYBEHHLIX pacTtBopax € uUCNoNbL30BaHWEM MeToaa aTOMHO-3MUCCUOHHOWM
CNEKTPOMETPUN UHAYKTUBHO CBA3aHHON nna3mbl (MCM-A3C) ana 34 anemeHToB (CM. Tabnuuy 1).

MeTO,EI, MYNbTUINEMEHTHOIO onpeaeneHna NPpUMEeHUM K NOYBEHHbIM 3JKCTpakTam, MONyYEHHbIM C
MOMOLLBbIO «Ll@apCKO BOAKU» B cooTBeTcTBUM C ISO 11466, AUITUNEHTPUAMMHNEHTAYKCYCHOW KUCMOThI
(DTPA) B cootsetcTBUM C ISO 14870 wnu ¢ NOMOWBIO ApYrMx cnabbix 3KCTPAareHToB, a Takke Ans
NOYBEHHbIX 9KCTPAKTOB NpU onpeaeneHun obLLero coaepkaHusi ANemMeHTa ¢ NOMOLLBIO METOAA KMCMOTHOIO
pasnoxeHus no 1ISO 14869-1 unu metoaa cnnaeneHus no 1ISO 14869-2.

BbiGop mMeToAa kanubGpoBKM 3aBUCUT OT IKCTpareHTa U MOXeT ObiTb aganTUpPOBaH K KOHLEHTpauuu
3KCTpareHTa.

2 HopmaTuBHbIE CCLIFTKN

Ins NPMMEHEeHUsi HaCTOSsILEero craHaapTa HeobXoauMbl Creaylowme CCbINOYHbIE AOKYMEHTb. Ons
JaTUPOBaHHbIX CCLINOK MNPUMEHSIIOT TONMbKO YKA3aHHOE W3AAaHME  CCbINOYHOrO  AOoKymeHTa. [nsa
HeaTUPOBAHHbIX CCbINIOK NMPUMEHSIIOT MNOcnejHee M3gaHue CrpaBOYHOrO AOKyMEeHTa (BKMo4Yas BCe ero
U3MEHEHHUS).

ISO Guide 32, Calibration in analytical chemistry and use of certified reference materials (KanuGposka
B @aHaNMTUYECKOWM XMMUM U UCMONb30BaHUEe CepTUULMPOBAHHBIX CTAHAAPTHBLIX 06PAa3LIOB)

ISO 3696, Water for analytical laboratory use. Specification and test methods (Boaa ansa
nabopaToOpPHOro UCNOMNb30BAHUA B aHANUTUYECKUX Liensax. XapakTepucTukn U MeToAbl TECTUPOBaHWUS)

ISO 5725-1, Accuracy (trueness and precision) of measurement methods and results. Part 1: General
principles and definitions [ToyHOCTb (NMPaBUNBHOCTL W NPELUU3UOHHOCTb) METOAOB U pe3ynbTaToB
nsmepeHuin. Yactb 1. OCHOBHbIE NONOXXEHUS U onpeaeneHus]

ISO 5725-2, Accuracy (trueness and precision) of measurement methods and results. Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method
[TouyHOCTb (NPaBUMBLHOCTL M NPEUM3NOHHOCTL) METOAOB U pe3ynbTaTtoB usmepeHui. Yactb 2. OCHOBHOMW
METOA onpeaeneHna NOBTOPSIEMOCTU U BOCNPOU3BOAUMOCTU CTAHAAPTHOrO METoAa M3MepeHui]

ISO 11465, Soil quality. Determination of dry matter and water content on a mass basis — Gravimetric
method (KayectBo noysbl. OnpeaeneHne MaccoBOW 40NU CyXOro BeLEeCTBa U MacCOBOro OTHOLLEHUS BRaru.
paBumeTpUYECKUIn MeTOR)

ISO 11466, Soil quality. Extraction of trace elements soluble in aqua regia (KauectBo nou4sbl.
M3BneuyeHne MUKPOSNEMEHTOB, PAaCTBOPUMbIX B LJAPCKOW BOAKEY)

UspnaHune opuumnanbHoe
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ISO 14869-1, Soil quality. Dissolution for the determination of total element content. Part 1: Dissolution
with hydrofluoric and perchloric acids [KauectBo nouBbl. PacTtBopeHue ana onpeaeneHus obLuero
coaepkaHus anemeHToB. Yacte 1. PacTBopeHue ¢ NOMOLWbI (PTOPUMCTOBOAOPOAHON (NNaBUKOBOW) WU
XMOPHOW KMCNOT]

ISO 14869-2, Soil quality. Dissolution for the determination of total element content. Part 2: Dissolution
by alkaline fusion (KaudectBo nousbl. PactBopeHne ana onpeaeneHusa obLIEro Coaep>XaHUsl 3MEMEHTOB.
Yacte 2. PacTBopeHne ¢ NOMOLLLIO LLENOYHOro CnaBrneHuns)

ISO 14870, Soil quality. Extraction of trace elements by buffered DTPA solution (Ka4ecTtBo nou4ssl.
SKCTpakuMsi MUKPOINEMEHTOB C NOoMoLLbio BydepHoro pactsopa DTPA)

3 TepmuHbI M onpeaeneHus

B HacTosAwem cTaHgapTe NPUMEHEHbI TEPMUHbI U OMNPEeAeneHus, npuBeaeHHvle B 1SO 5725-1,
ISO 5725-2, ISO Guide 32, a Takke cnegyowme.

3.1 onpeaensieMbli aneMeHT (analyte): nemeHT, onpeaensembiil Npu aHanu3e.

3.2 xonocTton KanuoOpoOBOYHbIA pacTBOp: PacrTBop, MOMyYeHHbIN Takum >xe o00pasom, Kak
KanubpoBOYHbLIN PacTBOP, UCKMIOYas onpeaensieMblii SrieMeHT.

3.3 xonocToi TecT-pacTBoOp (xomocrtaa npo6a): PacTBop, NONy4YeHHbIN TakUM ke o0pasom, Kak
pacTBop ucnelTyeMoro obpasua, 3a UCkJllo4eHmeM camoro obpasua.

3.4 KanMGPOBOYHLIN pacTBOpP: PacTBOp, UCMONb3yeMbI AN KanubpoBku npubopa, nonyyYeHHbIn u3
OCHOBHbIX (3anacHbIX) pacTBOpoB nyTem gobaBneHns KUCNoThl, Bydepa, STanoHHOro afemMeHTa U Conei no
Mepe HeobXxXoaMMOCTH.

3.5 npemen oGHapyxeHua npubopa: HaumeHbllas KOHUEHTpauus, KoTopas MOXeT ObiTb
obHapyxeHa C onpeaerieHHOW CTaTUCTUYECKOW BEPOSITHOCTbIO C MOMOLLbLK YWUCTOro mpubopa u 4ucToro
pactBopa.

n pumMmedaHne — YueTbim pacTBOpPOM 0bbIMHO ABnSAeTCH paaGaBneHHaﬂ a30THaA KUcnoTa.

3.6 nabopaTopHbIit o6paseu (npo6a): O6pasel, oTNpaBnseMblii B nabopatoputo Ana aHanusa.

3.7 nuHenHoOCTb: [IpsMONMHERHas 3aBUCMMOCTb MeXAy CpedHWM 3Ha4YeHMeM W3MEpPeHus wu
KONM4eCcTBOM (KOHLEHTpauuen) onpeaensemMoro afieMeHTa.

3.8 npegen o6HapyxeHua metoaa: HaumeHbLUas KOHLEHTpaUuMs, KOTopas MOXeT ObITb OGHapyxeHa
C NOMOLLBIO KOHKPETHOr0 aHanuTM4ecKoro MeToaa C OnpefeneHHOW CTaTUCTUYMECKON BepPOATHOCTLIO Ans
33aHHbIX MaKCUMAanbHbIX KOHLEHTPAaLUMN MaTPUYHBIX 31EMEHTOB.

3.9 YUCTbIN XUMUYECKMIA peaKTUB: XUMUYECKUA pPeakTUB C MakCUManbHO AOCTYMHOW YUCTOTOM U
N3BECTHOW CTEXUOMETPUEN.

Il pumMmedaHNne — ConepmMMoe aHanusMpyemoro BeuwlectBa W 3arpAsHAOLWUMX BelwecTB AOMMKHO 6bITb
M3BECTHO C yCTaHOBJ‘IeHHOVI CTeneHb JOCTOBEPHOCTHU.

3.10 oOCHOBHON (3amacCHbIi) pacTBOp: PacTBOp € TOYHO W3BECTHOW  KOHUEHTpauuer
aHanu3npyemMoro BeLLEeCTBa, NOYYEHHbIN U3 YNCTbIX XMMUYECKUX peakTuBoB (3.9).

[TpUMedYaHue—nCXogHble pacTBOPLI ABMSAITCA 3TaNoHHLIMUA B COOTBETCTBMU ¢ PykoBogcteoM MCO 30.

3.11 ucnbiTyembin (MccneayemMbiin) obpasen: Yactb, B3aTan u3 nabopatopHoro obpasua nocne
roMoreHusauuu, M3MenbYeHus, AeneHus u T.4.

3.12 pacTBOp UCNbITYEeMOro obpasuya: PacTBop, NONy4YeHHbI NOCNEe 3KCTPaKLUKU UM PacTBOPEHUSA
TecTupyemMoro obpasua cornacHo COOTBETCTBYIOLLMM TEXHUYECKUM YCIIOBUSIM.

MpuMedaHune—PacTBop ucnbiTyemoro obpasLa npegHasHaueH Ans U3MepeHus.
4 MpuHUMN

MeTog aTtOMHO-3MWCCUOHHOW CNEKTPOMETPUM WHAYKTUBHO cBA3aHHOW nnasmbl (ICP-AES) moxeTt
ObITb UCMONB3OBAH ANSA ONPEAENEeHUs MUKPOSNEMEHTOB B pacTBOpE. PacTBOp AUCNEPTUPYIOT C NMOMOLLbIO
COOTBETCTBYIOLLEro pacnbinuTens, M obpasylowanca aspo3onb NOCTynaeT B MMasMeEHHbIn aken. B
pagmMoyacToTHON MHAYKTUBHO-CBSI3AHHOW MMasMe CHadana ucnapsieTcsl pacTBOpUTENb, 3aTeM TaKkke
UCNapsIoTCs, AUCCOLUUUPYIOT, aTOMU3UPYIOTCA U MOABEPralTCA MOHM3aLuuu cyxue conu. ATOMbl UMK UOHBI
TepMUYeckn BO3OYXKAAIOTCA UM 4YUCMO (POTOHOB, MUCNYyCKaeMmbiX MpWM nepexoge Ha Oonee HU3KWIA
3HEpreTUYEeCKMn YpOBEHb, U3MEpPAeTcsa C  WUCNOMb30BaHWUEM METoAa  OMTUYECKONW  3MUCCUOHHOW
cnektpomeTpun. CnekTpbl pa3aenaiTcs AMdpPakLMOHHbIM CMEKTPOMETPOM, U MUHTEHCUBHOCTW SMUCCUOHHbIX
NIMHUIA PETUCTPUPYIOTCA CBETOYYBCTBUTEMbHbIMU yCTponcTBamu. OnpegeneHue anemMeHTa npoBOAAT MO
ANVHE BOMHbI U3NyyYeHus (SHepruu PoToHOB), B TO BPEMS KaK KOHLEHTpaLMsa 3nemMeHTa nponopumoHarnbHa
WHTEHCUBHOCTU u3ny4yeHus (konudyectsy ¢oToHoB). Metoa WCI-ADC moxeT ObiTb WUCNONb30BaH Ans

2
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BbIMONIHEHMAA MHOTOJNEMEHTHOTO OnpeaeneHnss ¢ NOMOLULIO MOCNEAOBATENbHLIX UMW CUHXPOHHbIX
ONTUYECKUX CUCTEM M OCEBOTO (aKCMAsIbHOIO) UNKU PaaNaNibHOIO PacnoNoKEeHUS NNa3mbl.

B tabnuue 1 npuBeieHbl NpUMEpbl PEKOMEHAYEMbIX ANIMH BONH, U npeaensl 0OHapyXeHus ans
KOHKpeTHOro npubopa. lMpeacraBneHHble AaHHble AEeWCTBUTENbHbI AN BOAbI, NOAKUCIIEHHOW Aa30THOW
KUCTNIOTOM M ONTUMU3UPOBaAHHOrO npubopa. Wcnonb3opaHue Apyrux npubopoB MOXET MpPUBECTU K
U3MEHEHWUIO Npeaenos obHapyxeHus. BoamoxxeH noabop Apyrux ANUH BOJH.

Tabnuuya 1 — PekoMeHAOBaHHbIE ANWHbLI BOMH W paccyuTaHHble npeaenbl OOHapyXeHus AnA
BbIOPaHHLIX 9NEMEHTOB, a Talkoke ANMUHbI BOMH MonydyeHHble ¢ nomowbio ICP-AES Varian, Vista-MPX
(megapixel CD detector)™

[OnunHbI BONH 1 aHaNUTUYECKUE NUHUA N o o
3NEeMEHTOB OceBoii (akcuarnbHbI) 0630p PaaunanbHblit 0630p
Anuxa JTnHum Mpeaen Mpenen Mpepen Mpepen
OnemeHT BOMHB, | = aTtoM obHapyxeHus, obHapyxeHus, obHapyxeHus, 06HapyxeHus,
HM Il = noH MK/ am° 2 Mr/KT MK/ am°> 2 Mr/Kr
AnNOMUHUIA 396,068 1 0,10 4 0,4
308,215 | 26 0,26
309,271 |
396,152 | 0,1 0,01 4 0,4
167,078 | 0,3 0,03 1 0,1
CypbMa 206,833 | 0,5 0,5 16 1,6
217,581 | 1,8 0,18 5 0,5
231,146 | 2 0,2
MbiLWwbAK 188,979 2 0,2 12 1,2
193,696 1 0,1 11 11
197,198 | 5 0,5
189,042 |
188,979 | 15 0,15 5 0,5
Bapuit 233,061 Il 0,06 0,006 0,7 0,07
455,403 Il 0,01 0,001 0,15 0,02
493,409 Il 0,04 0,004 0,15 0,02
Bepunnuit 313,107 Il 0,03 0,003 0,15 0,02
313,402 Il 0,01 0,001 0,15 0,02
234,861 Il 0,01 0,001 0,05 0,005
Buemyt 223,061 | 1,8 0,18 6 0,6
306,771 | 17 1,7
315,887
Bop 208,959 | 0,7 0,07 1,2 0,12
249,678 | 1,1 0,11 1,5 0,15
249 772 | 0,5 0,05 1 0,1
Kagmui 214,438 Il 0,1 0,01 0,5 0,05
226,502 Il 0,11 0,011 0,6 0,06
228,802 Il 0,20 0,02 0,5 0,05
Kanbyui 396,847 Il 0,5 0,05 0,3 0,03
317,933 Il 0,3 0,03 6,5 0,7
393,366 Il 0,5 0,05
XpoM 267,716 Il 0,1 0,01 1 0,1
205,552 Il 0,3 0,03
206,149 Il
283,563 Il 0,2 0,02
284,325 Il
KoGanbT 238,892 Il 04 0,04 1,2 0,1
228,616 Il 0,4 0,04 0,1
230,786 Il
Meab 327,396 | 0,3 0,03 1,5 0,1
224,700 Il
324,754 | 0,6 0,06
»Keneso 238,204 Il 0,3 0,03 0,9 0,09
239,562 Il
259,940 Il 0,5 0,05 07 0,07
CsuHey 220,353 i 0,4 0,04 8 0,8
216,999 |
224,688 |
261,418 |
283,306 | 1,8 0,18
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lpodomxeHue mabnuupi 1

AnVHE! BOMH 1 @HaTUTUYECKNE NUHAK OceBoli (aKkcnarnbsHeIin) 0630p PagvanbHblil 0630p
3M1EMEHTOB
OnunHa JTnHMmn Mpenen Mpenen Mpenen Mpenen
OnemeHT BOJTHbI, | = atoMm obHapyxeHus, obHapyxeHus, obHapyxeHus, 0BHapyxeHus,
HM Il = noH mir/ gm® @ Mr/Kr mir/ gm® @ MI/Kr

Intnia 670,783 I 1,7 0,17 1 0,1
460,286 I 67 6,7

MarHui 279,553 Il 0,02 0,002 0,1 0,01
279,079 Il 1 0.1 4 0,4
285,213 I 0,06 0,006 0,25 0,025
279,806 Il 1,5 0,15 10 1

MapraHeL| 257,610 Il 0,10 0,01 0,13 0,01
260,569 Il
279,482 Il
293,306 Il 0,4 0,04 1 0,1
403,076 I 0,8 0,08
259,372 I 0,05 0,005

PTyTb 194,227 Il 1,2 0,12 25 0,25
253,652 I 1 0.1 2 0,20
184,890 I

MonubaeH 202,030 Il 0,2 0,02 2 0,2
204,598 Il 0,6 0,06 3 0,3

Hukenb 231,604 Il 0,4 0,04 2,1 0,2
221,647 Il 0,3 0,03 1,4 0,14
216,555 I 0,15 0,015
232,003 I

®docdop 177,428 I 1,5 0,15 25 2,5
178,222 I 7 0,7
213,618 I 1,3 0,13 53 0,53
214,914 | 1 0,1 11 1,1

Kanui 766,491 I 0,2 0,02 4 0,4
769,896 | 23 2,3 12 1,2

Py6uaui 780,03 1 01 5 0,5

CeneH 196,026 I 0,8 0,08 16 1,6
203,985 | 2,8 0,28

KpeMHuii 251,611 I 0,9 0,09 2,2 0,22
212,412 I 1,3 0,13 5 0,5
288,158 | 1 0,1

Cepebpo 328,068 I 0,4 0,04 1 0,1
338,289 | 1 0,1 2 0,2

HaTpuit 589,592 I 0,6 0,06 1,5 0,2
588,995 I 12 1,2 15 0,15
330,237 | 69 6,9

CTpoHumi 407,771 Il 0,01 0,001 0.1 0,01
421,552 Il 0,01 0,001 0.1 0,01
460,733 I 0,3 0,03

Cepa 181,962 I 4 0,4 13 1,3
182,036

Tannuii 190,800 Il 2 0,2 13 0,1
190,864 Il

OnoBo 189,933 Il 6 0,6 8 0,8
235,484 I 23 2,3 20 2,0
283,998 | 11

TutaH 336,121 Il 0,15 0,015 1 0,1
334,941 Il 0,2 0,02 0,25 0,25
337,280 Il 0,2 0,02 1 0,1

BaHaguit 292,402 Il 0,3 0,03 2 0,2
309,310 Il 0,08 0,008
311,837 Il 0.1 0,01
290,882 I
310,230 I
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AnUHE! BOMH U @HANUTUHECKNS NUHMM OceBolt (akcuanbHbli) 0630p PaananbHblid 0630p
3NEeMeHTOB
OnuHa JnHun Mpepen Mpeaen Mpeaen Mpenen
OnemMeHT BOJHbI, | = atom obHapyxeHus, o6HapyxeHus, obHapyxeHus, oBHapyXeHus,
HM Il = noH MKr/ AM3 @ Mr/Kr MKr/ AM3 N MI/KT

LinHk 213,856 I 0,05 0,005 0,8 0,08

202,548 I 0,03 0,003 0,7 0,07

206,200 I 0,15 0,015 2 0,02

a06|=|Ln-|b|e npeaensl 06HapyXeHus, paBHble 3-curma, nosnyyeHHsle npu 30 ¢ BpeMeHn UHTerpaLuu.

I'Ipenen obHapyxeHnus (MO), B Buae maccoBoi gonu o6pasya noyusBbl B Mr /KM Cyxoro BellecTsa, ,qaeTcs| npu
YCNoOBUKM, YTO WCMbITyeMbli obpasel, B konudectBe 1 I wu3Bnekaetca u pasbasnsetca go 100 eM®. MO,
npeacTaBrneHHble B Tabnuue 1, ABRAIOTCA NUWL NpumepaMn AnA faHHoro o6opyaoBaHUs M nabopaTopHbIX
ycnosuii. Kaxgas na6opaTopvm AomkHa BbibpaTb COOTBETCTBYIOLME ANUHBI BOMH U onpefenutb MO ans
KOHKPETHBIX NTabopaTopHbIX YCIOBUIA.

MpwuMmedaHune— AnuHbl BOMH, NpuBefeHHbIe B Tabnuue 1, ucnonb3aytoT Hanbonee 4acTo, HO OHW NPUBEAEHI
3fecb Tonbko B KadecTBe npumepa. lopbop Apyrvx ANUH BOMH BO3MOXeH. lNpeaen o6HapyXeHWs U JNUHeiHbIN
AWana3oH U3MEHAIOT ANS KaX/Aoro afneMeHTa ¢ U3MEHEHUEM ANUHLI BOSTHbI, CMEKTPOMETpa, YCNOBUIA 3KCrryaTauun u
cocTaBa MaTpuubl B pacTBope obpasua. Ecnu namepsaioT pacTBopbl C BLICOKOIA KOHLEHTpaUUen conu (4To TUNMYHO Ans
3KCTparupyemblx U3 Noys pacTsopoB), npeAensl o6HapyxeHus (MO) cyllecTBEHHO yBENUMUYUBAIOTCS MO CPaBHEHMIO ¢
BOAHbLIMU 0bOpasLiamu.

Hacroawmi ctaHaapT KOHKPETHO OTHOCUTCA K WCMOMb30BAHUIO MeToAa aTOMHO-3MUCCUOHHOWM
CNEeKTPOMETPUN UHAYKTUBHO CBA3aHHOW Nnasmbl. Nonb3oBaTensaM HaACTOSLLEro ctaHaapTa pekoMeHOyeTcA
pabotarb B CBOMX nabopaTopusix B COOTBETCTBMM C MPUHATBIMWA MpOLEAYPaMU KOHTPONSA KayecTsa.
CepTuduuympoBaHHbie cTangaptHble o6pasubl (FTCO) AO0MKHBI MUCMONbL30BATLCA ANA  YCTAHOBMEHUA
KOMNMYeCTB COOTBETCTBYIOLUMX INIEMEHTOB BO BHYTPEHHUX CTaHAAPTHLIX obpasuyax. MocnegHue moryT ObiTh
MCMNOMb30BaHbI AN NPOLeAYP TEKYLLEro KOHTPONA KavyecTBa, NPUBEAEHHbLIX B HACTOsILLIEM CTaHAapTe.

PesynbTarbl 4OMKHbI ObITb YCTAHOBAEHLI C UCNONL30BAHUEM KOHTPOJSIbHbLIX rpadyukoB (Tabnuu), ans
KaXgoro anemMeHTa, B naboparopuu. Pe3ynbtat He NPUHMMAETCSA, €CNu OH BbiNagaeT M3 COrnacoBaHHOIO
npegena. Ona yCTaHOBKM AAHHbLIX NPeAEnoB AOMKHbLI MCMNOMbL30BaTLCA NpoueAypbl KOHTPOMSA KayecTBa,
OCHOBaHHble Ha OOLUENPU3HaHHbIX CTATUCTUUYECKUX MeTodax. IOTU Xe npoueaypbl KOHTPONS Kadvecrea
MCMONb3YIOTCA ANA TOro, Ytobbl yOeauTbLCA, YTO COrnacoBaHHble npeaenbl CTabunbHbBI U HE NPOUCXOAUT
JOSITOBPEMEHHOT0 OTKIMOHEHUA. Heo0x04MMO perynsipHo UCnonb3oBaTb CEPTUPULMPOBAHHBIE CTAHAAPTHLIE
o6pasubl (FTCO) ans obecneyeHnst YMCTOTbl BHYTPEHHMX CTAHAAPTHbIX 00pa3suos, W, CneaoBaTenbHO,
CUCTEeMbl KOHTPOMA KavecTsa.

5 NMomexu

5.1 O6wasn uHdopmauus

Hanuune pasnuyHbiX MaTpPUYHbLIX 3IEMEHTOB B MWCMNLITYEMOM pacTBope obpasua MOXeT Bbl3BaTb
cepbesHble MOMEXW, KOTOpble NPMBOAAT K CMCTEMaTUYECKMM oLumbKkam aHanuM3upyemoro curHana. Ans
KOMMeHcaLUmmn Takux noMex MoryT 6biTb UCMOMb30BaHLI ceuuanbHble MeToAbl, HanpuMep, Koppekuusa oHa,
COOTBETCTBME MaTpuULbl KaNMBPOBOYHOrO pacTBoOpa UNu METoA cTaHAapTHbIX 406aBoK.

Momexn fenATcs Ha cnekTpanbHble M HecnekTpanbHble. OHM MOryT ObITb CNEeUUdUYHLIMUA UMK
HecneumduYHbIMK NS aHanu3npyemoro BELLEecTBa.

CnekTpanbHble nomexu (cm. 5.2), BbI3BaHHbIE HEMOMHOW WU3ONAUMEN MW3NY4YEHUA, WCMYCKaemoro
aHanM3aMpyeMbliM BELLECTBOM, OT APYIUX WMCTOYHUKOB MW3Slyd4eHMsA OOHapy>XMBalOTCA W YCUNMBAKOTCA
AETEKTOpPOM (aaaUTUBHBIE MOMEXN).

HecnekTparnbHble noMexu (CM. 5.3) — 3TO NoMexu, rae YyBCTBUTESIbHOCTb MUBMEHSIETCH B 3aBUCMMOCTH
OT cOoCTaBa Mccneayemoro pacrteopa (MynbTUNMAMKaTUBHLIE NnOomexu). Habniogaemblii MaTpUYHbIN apdekT
SIBNSIETCA COCTABHOM NOMEXOW, Bbl3biIBAEMOW BCEMU KOMMOHEHTaMuU B pacTsope obpasua.

Ona onpeaeneHua MukpoanemeHToB Tpebyetca Koppekuusa oHa. PoHOBas SMUCCUA [OSKHA
M3MEPATbCA CMEXHO JMHUM aHanu3Mpyemoro anemeHta B obpasuax B xode aHanusa. [lonoxexue,
BbiGpaHHOe Ans uaMmepeHuit GoHOBOM MHTEHCMBHOCTU C OAHON NN C 06enx CTOPOH aHaNMUTUYECKON NIMHUMK,
onpedensieTcA CMNOXHOCTbIO cCnekTpa JIMHWWA, COCEeACTBYIOLUMX C aHanuaMpyemon. Mcnonb3yemoe
MONOXEeHUe AOSHKHO ObITb Kak MOXHO Bonee cBOGOAHLIM OT CMEKTpanbHbIX NOMEX, U AOJMKHO OTpaxaTb Te
K& WU3MEHEHUS WHTEHCUBHOCTU (POHA, KaK U Ha ANWHE BOSHbI aHasrM3upyemMoro afieMeHTa. YBenuueHue
hoHa npoucxoauT 6onee MHTEHCUBHO HA akcuanbHbIX Nnpubopax. Koppekuusa oHa He TpebyeTca B crnyyasax
YIMPEHUA aHanuTUYECKOW INWHUW, Trae pesynbTaT aHanusa (akTM4ecKu HUBENUPYeTCH W3MepeHuem
Koppekuun oHa.
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5.2 CnekTparnbHble NOMexun

CnekTpanbHbIMM NOMEXamMu SBNAOTCA, HAaNpUMep:

- YaCTU4YHOE NN NONHOE nepeKkpbiTne NMHKUEN U3ITy4eHna Apyroro anemMeHTa nuHun onpeaenaemMoro;
0co0bI cnyyai: ysenuyeHme )oHa, 00yCrNOBMEHHOE KPbINIOM CUIIBHON NUHUM U3NYYEHUS PACTONOXEHHON
pagoM, Hanpumep, casur poHa Ha Pb 220,353 Hm, BbidBaHHbIN Al 220,463 Hu;

- MEepeKpbITUE JIMHUM U3NYYEHUA ONpeaeriieMoro 9femMeHTa MONEKYNAPHbIMU  CNEeKTpanbHbIMU
NUHUAMU OT MHOTOATOMHOW 4acTuubl, 006pPa30BaHHOl B Mnasme u3: paCTBOPUTENS, OKPYXKAKOLLEro Bo3ayxa
unu rasos (Hanpumep, N,*, NO, NH, OH, CN);

- yBenuyeHue poHa, 0OyCnoBNEeHHOe SABNEHWEM peKkoMOWHauuW, Hanpumep, HenpepbIBHOE
cnekTpanbHoe usny4dyeHue ucnyckaemoe Al B ananasoHe ot 190 HM 40 220 HM;

- MoBbILLEHME (hOHA, 0OYCNOBNEHHOIO PACCEAHHbIM CBETOM.

HanoxeHune cnekrpanbHbIX IMHMIA OOLIMHO NPUBOAUT K BbIOOPY anbTepHaTUBHbLIX NUHWA. Ecnn aTo
HEBO3MOXHO, AN KOMMEHcauun nomMex MOXHO WCMONb3oBaTb MareMaTtudeckue npoueaypbl KOppekuuu
(HanpuMmep, MEeTOA MEX3MEeMEHTHOW KOPPEeKUUM, MHOTOKOMMOHEHTHOE CrneKTpanbHOe CriaXXuBaHue).
MapanneneHbiii caBur poHa MOXeT ObiTb KOMMNEHCUpoBaH poHOBOW koppekuuen. [Ona ucnpasneHus
HaKNOHHOro casura )oHa, MOXHO MCNOMNb30BaTh ABE TOUMKM KOPPEeKLUMM POHA Ha KaXaon CTOPOHE Muka.

,D,J'IFI nccneaoBaHus cnekrTpanbHbIX MOMEX B JKCTpakTtax mno4s, MONYyYEeHHbIX C UCNoNb3OBaHWEM
«LIapCKON BOAKWY, UCNOMb30BanMcb Hanbonee M3BECTHbIE NMUHUM aHanu3upyemblx anemeHtoB As, Cd, Co,
Cr, Cu, Mn, Ni, Pb, Tl n Zn. Hanbonee BaxHble NOYBEHHbIE anemeHThl Al, As, Ca, Cr, Cu, Co, Cu, Fe, Mg,
Mn, Mo Ni, Ti, V M Zn ObINK MCMONb30BaHbI B KAYECTBE MELUAIOLLUX ANEMEHTOB B IBYX KOHLEeHTpauuax: 100
7 500 Mr/n (Mr/;u\/l ). Fpu 9TOM MaccoBble AONU BbILLEYKA3aHHbLIX 9NIEMEHTOB B NOYBE MPU IKCTPAKUUU UX C
NOMOLLBIO «LIapCKOW BOAKM» B cooTBeTcTBUM C ISO 11466 coctaeaTt 0,33 % u 1,67 %.

B tabnuuax B.1 u B.3 npunoxenuss B npuBeaeHa cBoAKa NOTEHLMAmNbHbIX CMEKTPanbHbIX NOMEX npu
aHanu3e O9KCTPAKTOB MOYB, MOJSIYYEHHbIX C MOMOLUbK «LAPCKON BOAKWY. I'IpuBe,qubl KaK Melsatowme
9NEMEHTbl, Tak W UX 3MUCCUOHHble nuHuM. [pubop Perkin-Elmer Optima 3000" co CneKkTpanbHbIM
paspelieHnem 0,006 HM npu 200 HM BblN UCNOMbL30BAH ANA MONYYEHUS AAHHLIX, NPUBEAEHHbIX B Tabnuue
B.1, a npubop Varian Vista, PRO' ¢ akcuarnbHbiM pacnosioXXeHueM AeTeKTopa AnA AaHHbIX, MPUBEAEHHbIX B
Ta6nmue B.3. CoBnageHus NUHUIM, KOTOPbLIE 3aBUCAT OT CNEKTPanbHOIO paspeLueHusi npubopa, CTaHOBATCA
OLLUYTMMbIMW TOMbKO TOrAa, KOraa KOHLUEHTpauua aHanu3Mpyemoro ¥ MeLualollero 3feMEHTOB AOoCTuraer
KPUTUYECKOTO YPOBHS.

B Tabnuue B.2 nomexu BbIpaXaloTCA B BUAE IKBUBANEHTOB KOHLUEHTPAUUM aHanNU3Mpyemoro
aneMeHTa (T.e. NOXHOTO MOMOXUTEMBHOTO YBEINMYEHUA €ro  KOHUEHTpauuu) nNpM  KOHLUEHTpaLmusax
meLuaroero anemernTta 100 n 500 mr/n (Mr/,qM3) COOTBETCTBEHHO. 3TN AaHHble NpeAHa3HaYeHbl B KA4eCTBe
OpUEHTMpPA ANA yKa3aHWsA CTENeHU MoTeHUManbHbiX noMmex. Monb3oBaTenb AOSMKEH 3HATbL, YTO HA APYIUX
npubopax MOryT NPOSBNATLCA HECKONBKO MHbIE YPOBHU MOMEX, YeM npeacTaBneHHble B Tabnuue B.2, Tak
KaK MHTEHCUBHOCTW BapbUpYIOT B 3aBUCUMOCTU OT KOHCTPYKLMWM Npubopa u yCroBuin SKCnnyatauun, Takmx
KaK SnekTponuTaHme, pacxoa rasza u BbicOTa HabniogeHus.

HekoTopble MOTeHUMasnbHble CneKTpanbHble MOMEXW, KOTOpble Habnmoganuce AN peKOMeHAyeMblX
ANVH BOMH NPU UCMNONb30BAHWMKM aKCManbHOIrO MHCTPYMEHTA, NpuBeaeHbl B Tabnuue B.3. Hanpumep, ecnu Cr
HeoOxoaumMo onpeaenuTb npu 267,716 HM B 06pasue, coaepxawem npumepHo 100 mr/n (MI’/.ClM) Al, To
OyaeT HabnAaTLCA NOXHbLIN MOFMOXMTENbHBIA CUrHan, SKBMBaNEHTHbIN KOHUEeHTpauuu Cr okono 0,06 mr/n
(Mr/am®). Momnb3oBaTenb AOMKEH MMETb B BMAY, YTO HA APYrMX NpuGOpax MOTYT NPOSBAATHLCA YPOBHM
MOMEX, HECKOMbKO OTnMYalolmecss OT NMpuBeAEHHbIX B Tabnuue B.3. UNHTepdepeHUMOHHble adhekThl
JOMKHBbI ObITb OLEHEHBI ANs KaXAoro MHAMBMAYanbHOro npubopa, kak ¢ nocneaoBaTefibHbIM, Tak U C
napannenbHbiM CYUTbIBAaHWEM cnekTpa. [nsa kaxgoro npubopa MHTEHCUMBHOCTU MEHSIOTCA HE TOMbKO B
3aBMCUMOCTM OT OMTUYECKOrO paspeLleHusl, HO U OT YCINOBUI JKcnnyaTauumn (Takux Kak 3neKTponuTaHue,
BbiCOTa HabnwogeHus u pacxopj aproHa). lpu MCNonb3oBaHWM PEKOMEHAYEMbIX ANMWUH BOSH, aHanNUTUK
[IOIDKEH OMpenennuTb U 3a40KyMEHTUPOBaTh 3(hheKT OT CBA3AHHBLIX NOMEX ANA KAXKAOW AMWHBbI BOSMHbI (CM.
Tabnuuy B.3), a Takke ApyrMe BO3MOXHBLIE NOMEXU, KOTOPbIE MOTYT ObITh cneuuduyHbIMKU ANs npubopa unu
mMaTpuupbl pacteopa. Mpu mobbix aHanu3ax aHanUTUK AOIDKEH UCNOMb30BaTb KOMMLIOTEPHYIO NpOrpaMMy
ABTOMaTM4YECKON KOPpeKLUM.

5.3 HecnekrparnbHbie MOMEXU

HecnekrpanbHble MOMEXM MOTYT BO3HUKHYTb BO BpEMS pacnbifNeHusa unu Beoaa npobbl (husnyeckas
npupoaa) unu B camon nnasme (kak ousmyeckasl, Tak 1 Xummuyeckasa npupoaa).
dusnyeckne nomexu, BO3HMKAIOLME NPU TPAHCMOPTUMPOBKE NpOoObl, CBA3aHbl C  Pa3NUUUSIMU

! Perkin-Elmer Optima 3000 u Varian Vista-Pro senstotca npumepamn NoAxXoAsLWUX KOMMEpYecKn AOCTYMHbIX
npoaykToB. OTa UHGopMaLus NnpuBeAeHa AN yao6CTBa Nonb3oBaTenei HacToALWero cTaHaapTa U He siBnsietcs ogo6-
peHneM MCO aTux NpoayKToB.
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U3NYECKUX CBOWCTB (BA3SKOCTb, MOBEPXHOCTHOE HAaTAXEHWe, MIOTHOCTb) KanubpOBO4YHLIX PaCTBOPOB WU
9KCTPAaKTOB U3 NOYBbLI, YTO OOYCIIOBMEHO PasNUYUAMU B COCTaBE BELLECTB (Hanpumep, CONU, OpraHnyeckue
BELIeCTBA), a Takke TUMOM WM KOHUEHTpauwenh kucnotbl. Kak cneagcteue, nogava pactsopa B
pacnbinuTens, 3 MEKTUBHOCTL PacnbINeHns U pacnpeseneHme no pasmepy Kanenb adpo3onsi MEHSIOTCS, U,
CrnefoBaTenbHO, W3MEHSeTCA YyBCTBUTENbHOCTb. OLWMOKM, BbI3BaHHbLIE 3TUMM NOMExXamu, MOryT ObiTb
npeoaoneHbl Nytem pa3baBneHuss pacTBOPOB, NMyTeM noabopa (ypaBHUBAHWA) MaTpul, MCMOMb3OBAHUEM
MeToda CTaHdapTHbiX J00aBOK MAM C MOMOLUBIO MEeToAa, BKMIOYAIOLIEro MCMOMb3oBaHUE 3NeMeHTa
CpaBHEHUA (BHYTPEHHEr0 CTaHaapTa).

Momexu, cBA3aHHbIe C BO3OYKAEHWEM BbI3bIBAOT M3MEHEHUS B YYBCTBUTEMNBHOCTU B pesynbTarte
M3MEHEHUsA COCTOSiHUA Mnasmbl U3-3a BBEAEHWA MaTpuubl pacTeBopa. OTM WU3MEHEHWA CBA3aHbl C
M3MEHEHMEM YCMOBMIA BO3OYIIEHUA B Nnasme, BbiI3BAHHbIMU NETKOMOHU3UPYEMBIMU 3NTIEMEHTAMU, TAKUMK
KaK LenoyHble MeTannbl. OMMEeKTbl YCUNEeHUA WNU NOAABMEHUS] NETrKOMOHU3UPYEMBIMU SNIEeMEHTaMU
aHanusMpyemMon 9SMUCCUWM 3aBUCAT OT YCMOBWI 3KCNnyaTauuu mnnasMbl (Hanpumep, 3NEeKTPONUTAHUSA,
pacxoja rasa, BbICOTbI HaOMoOAEHUs), U PpasnNMUalOTCA OT 3NeMeHTa K 3nemeHTy. CneaosaTenbHo,
ynyuyllEeHUEe COCTOSHMSI MMa3Mbl MOXET CHU3UTb NOMEXW, CBsi3aHHble ¢ BO3OyxaeHuem. [dpyrumu
BO3MOXHOCTAMU sBRsIOTCA pasbasneHne pacTBOpOB, ypaBHUBAHWE MaTpUL MNKM UCNONb3OBaHME MeEToAA
CTaHAApPTHbIX 00ABOK.

6 PeareHtbl
Bce peareHTbl aHaNUTUYECKON CTENEHU YUCTOTHI.
6.1 Bopa

Mcnonb3yiiTe AEMOHU3NPOBAHHYIO BOAY MMM BOAY, AWUCTUIINUPOBAHHYID HA LENbHOCTEKNSAHHOM
annapare, COOTBETCTBYIOLLYI0O YpoBHIO 2 cornacHo ISO 3696. Boaa, ucnonb3yemas Ans XOnocCTbiX
U3MEPEHUnt n AnA NOArOTOBKW peareHToB W CTaHAAPTHbLIX PacTBOPOB, AOMMKHA WMETL KOHLEHTpauuu
3MEMEHTOB, KOTOpble SBMAIOTCA HE3HAYUTENbHLIMU NO CPaBHEHUID C CaMON HU3KON KOHUEHTpauuen,
onpeaensiemMon B pacteopax o6pasLos.

B kavecTBe npuMepa HWXe NpUBEAEHbI PeareHTbl, UCMOSIb3yeMble ANS SKCTPaKUMU C NOMOLLbBIO
«Uapckon BOAKU» B cOOTBETCTBUM C ISO 11466. PeareHTbl Ha OCHOBE APYrUX MEXAyHapoAHbIX CTaHAapTOB
Unu apyrux AOKYMEHTOB AOSKHbI ObITb NOATOTOBMNEHBI COOTBETCTBYHOLLMM 06pasom.

6.2 AsoTtHas kucnota, w(HNO;) = 65 %; ~ 1,40 r/mn (r/cM°)

A30THas Kkucnota M3 OOHOW M TOW K& NapTUM AOJDKHA GbiTb WUCMOMb30BAHA B TEYEHWe BCeil
npoueaypbi.

6.3 AsoTHas kucnota (1+1)

,U,OﬁngVlTb 500 Mn (cM>) a30THOIl KMCOTHI (6.2) k 400 Mn (cM®) BOABI, NepemeLUaTb W pasdaBUTb
[o 1 n(am”).

6.4 ConsiHasa kucnota, w(HCI) = 37 %; ~ 1,18 r/'mn (r/cM3)

ConsiHaa Kkucnota M3 OAHOW M TOW Xe napTUM AOMKHA OblTb WCMONb3OBaHAa B TEYEHUE BCEN
npoweaypsl.

6.5 ConsiHasa kucnota (1+1)

Ho6asutb 500 mn (CM3) CONSIHOM KUCTOThI (B.4) k 400 Mn (cm°) Boabl (6.1), nepemeLuaTtb U pa3baBuTb
ao 1 n (am>).

Opyrue peareHTbl, UCNONb3yeMble ANA PACTBOPEHUSA UNM U3BReYeHuss 06pasLiOB NOYBbLI, ONMCaHbI B
COOTBETCTBYIOLUMX CTaHJapTax.

6.6 MpuroToBneHue OCHOBHLIX (3anacHbIX) U pabouMx CTaHAAPTHbIX PAaCTBOPOB OTAENbHbIX
3r1eMeHTOoB

CyLLeCTBYIOT ABA UCTOYHMKA OCHOBHBIX (3aMacHbIX) pacTBOPOB:
- pacTBOpbI, AOCTYNHbIE B MPOaXe;
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- OCHOBHbIE PaCTBOPbLI, NOMyYEHHbIE B NAbOPaTOPUN U3 YUCTLIX INIEMEHTOB UMW CTexuomeTpuqecxu
onpeaeneHHbIX conen unm okenaos. KoHUeHTpauum 0AHO3NEMEHTHBbIX pacTeopos - 1000 mr/n (Mr/,qM ).

MpuMeyaHue—PactBopbl, [OCTYyNHblE B MPOAaXe WMEKT TO MNPEUMYLLECTBO, YTO OHWU YCTPaHSIOT
Heo6GX0AUMOCTb 0BpallaThcs HEMnocpPeACTBEHHO C TOKCUYHBIMW MeTannamu, ocobeHHo Tannuem. OpHako ocoGoe
BHUMaHWe JOIKHO GbiTb yAeNieHo ToMy, YTOObl 3TW PacTBOPbI MOCTABANNCE aBTOPUTETHBIMU MOCTaBLMKaMK 1 Bbinn
obecneveHsl cepTudMKaToM, cogepxaliuM MHgopmaLnio 06 Ux cocTase, NPOXOANIN PETYNISPHYH NPOBEPKY.

6.7 MpomexyTouHbIe (Paboymne) cTaHAAPTHLIE PACTBOPLI

MpomexyTouHble (paboune) craHaapTHble pacTBOPbl MOrYT ObiTb NPUFOTOBAIEHbI ANA  KaXAOro
aHanU3upyemoro arnemeHTa, Unu Ans MHOTO3NEMEHTHbIX CTaHAapTHbLIX PacTBOpPOB NyTeM pasbaBneHus
OCHOBHbIX (3anacHbIX) pacTBOPOB. 3TU PacTBOPbI AOMKHbI ObITb CTabUNU3NpoBaHbl NyTem gobaeneHus 10
Mn (cM>) a30THOW KucnoThl (6.3) k 100 Mn (cm3) pactBopa. MpomexyTouHble (paboune) pacTBOpbl UMEIOT
NULLIb OFPaHUYEHHbIA CPOK MPUrOAHOCTU U JOIMKHLI BbiTh YTUNM3MPOBAHLI NO NPOLLECTBUM TPEX MECALEB B
3aBMCUMOCTHU OT KOHLIEHTpaLMKU pacTeopa.

6.8 MHOroanemeHTHble CTaHAAPTHLIE PAaCTBOPbI

Ecnn HeobGxoauMO onpeaenuTb HECKONMbKO 3MEeMEHTOB Ans kaxaoro obpasua, 6onee yaoGHOW MOXeT
ObITb MOArOTOBKA MHOTO3MEMEHTHBIX CTAHAAPTHLIX PACTBOPOB.

Mpeanaraemble MHOTO3NIEMEHTHbIE CMELUAHHbIE CTAHAAPTHLIE PACTBOPSI:

CMelaHHbIi CTAaHAAPTHLIN pacTeop 1:

Al, B, Be, Cd, Co, Cr, Cu, Fe, Pb, Li, Mn, Mo, Ni, V, Bi, Sr, Zn, Zr n 10 mn (cm) A30THOWN KMCNOTbI
(6.3) & 100 Mt (cM°).

CMeLlaHHbIH CTaHAAPTHLIN pacTBop 2:

As, Se Sb, Sn, Tl n 5 mn (CM3) a30THOW KucnoTbl (6.3) u 40 mn (CM) conaHon kucnotel (6.5) B
100 mn (cm )

CmMewaHHbIA CTaHAAPTHbIN pacTsop 3:

Ca, Mg, Na, K, Ba, Tin 10 mn (CM3) a30THOWM kncnoThbl (6.3) B 100 mn (CM ).

CrneagyeT MCMNonb30BaTh YpaBHWUBaHWE MaTpuubl, €cinm HabnioaalTCAa BbLICOKME KOHLUEHTpauuu
COBMECTHO M3BNEYEHHbIX 3NEeMEHTOB, Takux kak Al, Ca, Fe, Mg, Na unu K. CtabunbHOCTb KanubpoBOYHOro
pactBopa MOXeT ObiTb MPOBEPEHA NYTEM pPErynsipHOro CPaBHEHUSA CO  CBEXENPUrOTOBIIEHHLIMU
pacteopamu.

Cnepgyet cobniogarb OCTOPOXHOCTE NPY NPUrOTOBIIEHUM CMELLIAHHBLIX CTAHAAPTOB, YTO0LI YOeauTLCs,
YTO 9NEMEHTbI ABMATCA COBMECTUMbIMWU U CTabusibHbl BMecTe. [lpyrue KoMOMHaUUM INEMEHTOB TaKkke
BO3MOXHbI U 3aBUCAT OT aHanNUMTU4Yeckon 3agadn. Ytobbl usbexxarb NepekpecTHOro 3arpsisHEHus, JOMKHbI
UCMONb30BAaTbCA TOMbKO YUCTbIE XMMUYECKME BelecTBa. PaszbaBneHHble pacTBOpbl CrneayeT XpaHWTb B
uncteix PFA-, FEP-dTopyrnepoaHbix, HDPE nnu PP 6yTtbinkax. Mpu KoHUeHTpaumsx Hwke 1 mr/n (Mr/,[],Ma),
CcTabunbHOCTbL OrpaHnYeHa, u AomkHa GbITb NPOBEPEHA.

6.9 OneMeHTHbIN pPacTBOpP CpaBHeHUsA (BHYTPEHHUI CTaHaOapT)

Sc, Y unu Lu 00bMHO MCNOMb3ylOT B KayeCTBE 3MEeMeHTa cpaBHEHUs1 (BHYTPEHHEro CraHAapTa).
Heobx0aAMMO MCMONb30BaTh KOHLEHTPAaLMIO 3MeMeHTa CcpaBHeHust 5 wmr/n (MI'/AM3)B pacTBope a3oTHOW
kucnotbl (6.3). 3Ta e KOHUeHTpauust AormkHa ObiThb AoOaBneHa K XONnoCTbiM KanubpoBOYHbIM pPacTBOpaM,
pacTBOpam KOHTPOIA KA4YeCTBa U TECTUPYEMbIM PACTBOPAM.

7 "HcTpyMeHTarnbHas 4yactb

MCI aTOMHO-3MUCCMOHHBIN CNEKTPOMETP COCTOUT M3 cUCTeMbl BBOAA obpasua, nnasmMbl (B kKauecTse
UCTOYHMKA BO3OYXOEHMS), ONTUYECKOW CUCTEMbI, JETeKTopa M KomneloTepa. Cucrtema BBoga obpasuya
00bIYHO COCTOMT M3 NEPMCTanNbTUYECKOrOo Hacoca Ans nojayn npobbl B pacnblMTEnNb, PacnblIMTENS M
kamepbl pacnbinenusa. Haubonee E)aCI'IpOCTpaHeHHbIMI/I pacnbinUTENAMU  SIBNAIOTCA  KOHLEHTPUYECKUI
pacnblnuTens [Hanpmmep Meinhardt”], pacnbinutens MONEPEYHOro MoToKa, pacneinmuTens ¢ V-06pasHom
NPOTOYKOM (5a6V|HrTOH) C BO3MOXHOCTbIO CaMOBCAChIBAHMS ANsi NEPBbIX ABYX, HO OObIMHO AnNs nogauu

2 Meinhardt sensietcs NpUMepoM MoAXoAsLLero KOMMEpPYeCcK JOCTYNHOro npogykra. 3ta UHpopmaums npuse-

AeHa Ans ynobcTBa nosb3oBaTernieit 3Toro JoKyMeHTa U He sBnseTcsa ogobpeHnem MCO aTux NpoAyKToB.
® Babington sBNSETCH NpUMepoM MOAXOASILEro KOMMEPYECKU JOCTYMHOMO MpoAykTa. OTa MHopMaLs NpuBe-

AeHa Ans yao6cTBa nonb3oBaTenei aToro JoKyMeHTa 1 He aBnseTca ofobpeHunem NCO aTux NpoAYyKToB.
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o6pasua nucrnonb3yetcst Hacoc. OHW U3rOTaBIIMBAIOTCA U3 CTEKNA, KBapLa Uru NnacTmMaccsl.

Kpome TOro, MHOrMe Tumbl PachbiMTENbHbIX KaMep MPUMEHSIIOTCH B KOMMEpPYeCKMX CUCTEMaX.
HanBonee pacnpoCTpaHEHHOM, 3a UCKMIOYEHNEM LUAPUKOBOTO U LIMKMOHHOTO TUNa, ABRsieTcs Tun CkoTTa’,
rae ABOMHbIE KOHLEHTPUYeckue Tpydku oTaensiotT 6onee KpynHble Kannu OT MEenKOAUCNEPCHOIO aspo3ons,
KOTOpbI NOCTYNaeT B NNasMeHHbIi daken.

daken coCTOMT U3 TPEX KOHLIEHTPUYECKUX TPyboK (Fassel5 Tun). Hanbonee LUMPOKO UCMOMb3yEMBIM
AN ero u3roToBMeHus Marepuanom ABnseTcs ksapy. Tpybka Beoga obpasua unm MHXeKTopHas Tpybka
MOXeT ObiTb WM3roToBMEeHa U3 yCTOWYMBLIX K NNaBuKoBOI kucrnoTte (HF) martepuanos, Hanpumep okcuga
anioMUHUS unu NnatuHel. Pacxoa nnasmeHHOro rasa u BCMOMOraTenbHOro raza 3aBUCUT OT TUMA KOHCTPYKLUK
n coctaenget okono 10 —20 u 0 — 3 n/MuH (JJ,MS/MVIH), COOTBETCTBEHHO.

Brimke k KOHUY chbakena ycTaHaBNMBAETCs Oxflaxaaemas BOAOW KaTywka C NsATblO 0OMOTKamu, no
KOTOPOM MpPOXOAWUT BLICOKO MEPEeMEHHbIN TOK AnA BO30YXaeHuWsa nna3mbl. YacrtoTbl, WUCMOMb3yeMmble
NPOU3BOANTENSAMM, PA3NUYaOTCA M BapbUPYOT B AuanasoHe oT npubnusutensHo ot 27 go 56 My npu
MoLHocTu oT 600 go 2000 Br.

NanyyeHne nnasmbl MOXHO Habnwgate nubo cOoky (paauanbHbii BUA) WKW U3 LIEHTPAanbHOW Ocu
cuMMeTpumn cpakena (0CeBOMW, MNKU akcuarnbHbliA, BUA). 0N MHOTMUX SMEMEHTOB, akcuarbHble npubopbl
obecneunBaioTr Gonee Huskue npeaensl o6GHapyxkeHuss (oo 10 pas, HO nomexu MmoryT ObiTb Gonee
CEPbE3HbIMN).

CnekTpanbHble NMHUM  U3MEPSAIOTCA W PErMcTPUPYIOTCA  Kak nocrnefoBaTenbHbIM, Tak MU
OAHOBPEMEHHbIM  (NapannenbHbiM) MEeToAOM. WCMnonb3yloTCs  Kak  Knaccuyeckue  AnppakumMoHHble
NONUXPOMAaTOPEkI, TAK U YNPaBnseMble KOMNbIOTEPOM YCTPOMCTBA.

MpumeyvaHmnsa:

1 KomnbloTepusnpoBaHHas perncTpaLms MHTEHCUMBHOCTW CBETa OT HECKOMbKUX NIMHUIA SrieMeHTa NepeBoguTcs B
KOHL|EHTpaLuu ¢ Ucrnomnb3oBaHMeM COOTBETCTBYIOLLUX NPOrpaMMHbLIX NakeToB OT NPOM3BOAUTENS Npubopa.

2 [JeTanu pa3nu4Hoil NpnBOpHOI KOHCTPYKLMKU MOXHO HaiiTu B Cebinkax [9], [10], [11].

8 Metoauka
8.1 MNoagroTtoBka nocyAbl

Bca nocyga, ucnonb3yemMas npu onpeaenieHMn KOHLUEHTpauuh MUKPOISEMEHTOB, AOIDKHA ObiTb
TLIATENIbHO OYULLEHA Nepes UCNONb30BaHUEM, HANPUMEpP, NyTEM NOTPYXEHUS B 5 %-Hblii BOAHLIA pacTBop
(v/v) a30THON KUCNOTbI B Te4YeHWe He MeHee 6 4 C nocrneayowen npombiBkoM Boaon (6.1) nepepg
ucnonb3oBaHMeM. A30THas KUCNOTA JOSDKHA 3aMEHATLCA KaXKaylo Heaenio.

8.2 NMapameTpbl paboTbl npudopa

MU3-3a pasnuuuit mexay pasnuyHbiMM MoAaensMu npubopoB, B paMKax HacToswero craHaapta
HEBO3MOXHO AaTb HUKAKUX NMOAPOOHLIX MHCTPYKLMIA, MO yNpaBieHUIO KOHKPETHbIM Npubopom. Heobxoaumo
cobnioaaTb UHCTPYKUMM, NPeAoCTaBfsieMble MPOU3BOAMTENEM ANA BPEMEHU OXMAAHUA, CTabUNbHOCTU
npu6opa, CKOPOCTel NOTOKA rasa, peXxuma nna3mbl U pacnbiIMTens, CkoOpocTU nogayn o6pasuos U T.4.

Cneayiowme napameTpbl npubopa AOMKHbI ObiTb  OUEHEHBI C  TUMWUYHBIMM  MATPUYHBIMU
KOHLeHTpauusamm (pacTBOpOB):

- BbIGOp COOTBETCTBYIOLLENH ANWHLI BOSHBI ONPEAENAEMOrO 311eMEHTA;

- pabounii guanasoH U NUHEWHOCTb;

- AONrOCPOYHAA U KpaTKOCPOYHasi CTabuIbHOCTM, OTHOCUTESNBbHOE CTaHAAapTHOE OTKNOHeHue (RSD)
N3MepEeHUN;

- npeaen oGHapyXeHusi MeToaa ANsi KaKA0ro onpeaensaemMoro dneMeHTa u kaxaoro tuna obpasua,
(MDL);

- NPOBEPKa MEXINEMEHTHOW KOPPEKLUM;

- NpOBepKa Npoueaypbl Ansi KOPPEKLMU CMEKTPANbHLIX NOMEX;

- BpemsA NpombIBKK Mexay ob6pasuamm n craHgapTamu,

- hoHOBAsA 3KBUBANEHTHAA KOHUEHTpauus, (BEC).

MapameTpbl  U3MepUTENbHOTO  0OOpYyAOBaHUSA  AOMKHLI  ObITb  NpOBEpEeHbl € MOMOLUbIO
COOTBETCTBYIOLUMX NPOLIEAYP KOHTPONA KAaYecTBa nepes n3amepeHuemM Tecr-obpasuos (HacTpoika).

* Scott sBnseTcs NPUMEPOM MOAXOASLLEro KOMMepYeckn AOCTYNHOro npoaykra. 3ta uHdopmaLuus npusejeHa
Ans yao6cTea nonbsoBaTeneil 3Toro JOKyMeHTa He sBnseTcs 0406peHnem MCO aTux npoaykTos.
Fassel aBnaeTca NnpumepoM NoAXoAsLLero KOMMEpYECKN AOCTYNHOrO NpoAykTa. 3Ta uHgopmaumsa npuseaeHa
Ans yaobcTea nonb3oBaTteneit 3Toro JokyMeHTa U He siBrsieTca ofobperHnem NCO aTUX NpoAyKToB.
9
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8.3 OnTumusauusa npuéopa

Ana  JOCTWXEHUA MaKCUMAansHOro OTHOLUEHWA curHana K POHY HaumeHee 4yBCTBUTEMbHbIX
3nemMeHTOB, Takux kak As, Se Pb u Tl, Heo6xoaumo crneaoBaTb MHCTPYKLMAM NPOM3BOAUTENSA MO YCIOBUSAM
akcnnyaTtaumn. CKOpOCTU NOTOKOB ra3a A0MKHbI ObiTk CTAOUNM3MPOBAaHbI U KOHTPONMPOBATLCS, HANPUMeEp, ¢
MOMOLLIbIO PErynaTopoB MaccoBOrO NOTOKaA.

8.4 lOcTupoBKa CnekTpomeTpa

8.4.1 O6wasn nucdopmauus

YcTaHaBnueaT npubop B COOTBETCTBUM C WHCTPYKLMAMWU NPOU3BOAUTENS M 3aXKMraioT nnasmy.
Heobxoaumo ybeauTbCsl, 4YTO KpUTEPUU KOHMIypauuum u  yCTaAHOBKM npubopa yaOBRNETBOPSIOT
0e30nacHOCTM W aHanuTuieckum TpeboBaHusm (Hanpumep, ycnoBus B nabopartopuu, anekTponuTaHue,
BbITSDKHAA cuctema). Mnasma Ao/mKHA cTaTb TEPMUYECKM CTabUNbHOI nepea HayanoMm usMepenus (06bIMHO
Bpemsi ctabunu3auuu nepea kanubpoBkoi coctaBnaeT He meHee 30 MUH).

8.4.2 MNporpaMmmHan pa3pabéorka metToaa, BbIGOP ANMUHbI BOSIHbI

Mpu paspaboTke MeToaa cneayloT MHCTPYKUMAM M3roToBuUTENnsA npubopa. BoibupaloT cnekrpanbHblie
NUHUK HA OCHOBE uHGOpMaLumn (npeaen oGHAPYKEHUs, CNIEKTpanbHbIe NOMEXHN), UMEIOLLIEICS B nUTepaType
(Hanpumep, B arnace nUHUN M3NYYEeHUN), KOMNbLIOTEPHOW OMBNNOTEKU CMEeKTPOMETPa M HACTOALUEro
cTaHgapta (tabnuya 1 u tabnuupl B.1 — B.3).

MpumeyaHue—[aHHaa WHPOpMaUNA NpefHasHadeHa B KayecTBe PpYKOBOACTBA ANA  yKasaHWs
noTeHUMarnbHbIX NoMex. Ha Apyrux npubopax ¢ MHBIM CNEKTPanbHBIM paspeLeHUeM MOTYT NPOSIBAATLCS MHBIE NOMEXH.

Mpu paboTe ¢ HEW3BECTHON MAaTpPULIEl NPOBEPSAIOT ANMMHLI BOMH KaXA0ro U3MepsieMOro afieMeHTa Ha
BO3MOXHbIE MNOMEXU NyTeM U3y4eHus B 00nacTu xapakTepuctudeckon nuHuu. Ecnu umelor mecto
cnekTpanbHble MoMexu (B BMAE YACTUHMHOTO MEpPeKpbiTUA JMHWIA, COBMAAEHUS JIUHWIA), TO U3MEpeHue
NPOBOAAT Ha [APYron AnNuHe BOMHbLI. ECnM 9TO HEBO3MOXHO, OCYLLUECTBRSIOT KOPPEKUUIO MNOMEX
mMaTeMaTu4yeckumu npoueaypamu (Hanpumep, C NOMOLUBIO METOAa MEXINEMEHTHOW KoppeKuuu,
MHOTFOKOMMOHEHTHON CNeKTparibHOW NOArOHKU.

OnAa onpegeneHns MUKPOSNEMEHTOB ¢ nomoubio metoga UCM-ASC Heobxoauma koppekuma doHa.
$oH gomkeH ObITb U3MepeH B 06NacTAX CNeKTpa, CMEXHbIX K IMHUAM OnpeaensemMoro anemMeHta (aHanura)
obpasua B npouecce aHanu3a. [o3uuus, soibupaemasn ans namepeHuss GOHOBON MHTEHCUBHOCTU HA OAHOM
unu obeux CTOPOHaxX INWHWM aHanuTa, OnpeaensAeTCs CMNOXHOCTbIO CheKTpa MNPUMBIKAIOLIETO K
aHanu3upyemon nuHuu. Mo3uumsa aormkHa ObiTb CBOBOAHA OT CNEKTpanbHbIX MOMEX W OTPaXaTb Te e
M3MEHEHUS] MUHTEHCUBHOCTM (POHA, YTO M Ha ANMHAX BOJIH aHANU3NPYEMOTO SneMeHTa.

8.4.3 KoppeKkTupoBKa AfUHbI BOJTHbI, ONTUMU3ALUUA YCIIOBUMA U3MEPEHUs

MpubopHasa onTuka 4vacto TpebyeT kanMOpPOBKM ANMUH BONH [Hanpumep, nepenpodunupoBaHus C
MOMOLLLIO OMOPHON (CTAHAAPTHOW) MMHUM MU NYTEM pacyeTa CMeLueHWUst cneyuansHON NIMHUKU HACTPONKM]
nocne BkmoveHusi UCM-A3C. Mpoueaypa obsizarenscHa Ans MCNonb3yeMbiX NpUBOPOB, U, CrnegoBaTensHo,
JOMmKHa COOTBETCTBOBATb NPaKTUKE, PEKOMEHAYEMO NPOU3BOAUTENEM.

Llenbio ontumusaumm yCrioBUd USMEPEHUSA ABMAETCA MNOUCK HaWNyylWwmxX 4YyBCTBUTENLHOCTU U
TOYHOCTM AnA Habopa nuHMIA, KOTopble ByayT MCnonb3oBaTbCsA. OMPEKTUBHOCTL M3NMYyYEHWUS CBA3aAHA,
MOMUMO ApYrux napamMeTpoB, C TEMNepaTypon nnasmbl, KoTopas aBnseTcs yHkuuen BY mowiHoCTH,
pacxofoM rasa aproHa v BbICOTOW HabmoaeHus (ana paguanbHo-NpocMaTpuBaeMoin nnasmel). Kpome Toro,
Ha curHan M OH OKa3bIBAT BO3AENCTBME TUM PACMLINMTENS W CKOPOCTb NOrnoweHus obpasua.
OnTtuMusaumsa AnA MHOFO3MEMEHTHOr0 aHanu3a BKMNYyaeT B cebA M3MEeHeHWe napameTpoB, KOTOpble
BMNUAIOT Kak Ha WMHTEHCUBHOCTb CUrHana, tak u ¢oHa (Hanpumep, BY-MOLHOCTM), 4TO NPUBOAUT K
KOMMPOMMCCHbIM YCroBuAM. [nsa cneyuanbHbIX npoueayp (Hanpumep, BbipaBHUBAHWA NONOXEHUS NNa3mbl
OTHOCUTENLHO AETEeKTOpa), cneayeTt obpallaTbCs K PYKOBOACTBY U3roTOBUTENS npubopa.

8.4.4 lonroBpeMeHHasa CTabUNbHOCTb

OueHka AOMroBPEMEHHON CTabunbHOCTUM (OAMH [EHb, HECKONbKO 4acoB) OCYLLUECTBASETCA MyTem
usMepeHuss gpenda nokaszaHui npubopa. [Ona komneHcaumu apeida npoBoauTCs obLLenpuHaTas
npoueaypa no MeToAy 3MIEMeHTa CpaBHEHUs (C UCMONb30BaHMEM BHYTPEHHEro crtaHgapra). Bo3amoxHbin
Apeind Taioke MOXET ObITb 0OHApYXeH nyTeM aHanm3a kanubpoBOYHOrO CTaHgapTa unu obpasua KOHTpons
KauyecTBa 4epe3 perynsipHbie NPOMEXYTKU BpPEMeHu mexay obpasuyamy. C MOMOLLbIO 3TUX U3MEPEHHbIX
3Ha4yeHWin, BUAUMBIN Apeid nokasaHuii npubopa MOXeT ObiITb KOMNEHCUPOBAH MaTeMaTu4ecKumn
MeToaamu. HeobxoaAUMO NPOBEPATL NOBEAEHUE KaXXA0ro npubopa MHAUBUAYANbHO.

10
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8.4.5 NpepBaputensHaa NpoBepKa UHCTPYMEHTa
Bocnpou3BoAUMOCTb U YYBCTBUTENLHOCTb CUCTEMBI NPOBEPSIOT €XeAHEBHO. TOYHOCTb MOBTOPHbLIX
n3MepeHuit 0kHa ObITb HWKe 1 % (RSD).

MpumeyaHune—3T0 MOoXeT ObITb caenaHo nyTem usmepenns 1 mr/n (MF/.El.Ms) pacTBopa MapraHua B
MWHUMYMOM MSATUKPATHON NMOBTOPHOCTH, C BbIOpaHHLIM BpeMEHEM UHTErPMpPOBaHUS.

CocTtosiHMe  pacnbinuTensi,  YCTOMYMBOCTb  MOAAEPXKAHUS  CKOPOCTM  nogauM  obpasua
nepucTanbTUYECKUM HAacOCOM, CKOPOCTb NMOAAayM rasa, BbicOTa Habnioaewus, cocroguue dakena u T. 4.,
KOHTPONUPYIOT Nepej namepeHuemM obpasuos.

8.5 MeToabl kKanIUGPOBKMN

LocTynHbl TPy MeTOAa KanMbpPOBKM:

a) craHpapTHbil MeToA KanubpoBKM C ypaBHMBaHueM unu 6e3 ypaBHMBaAHMA MaTpuubl B
KannBpoBOYHLIX pacTBOPAX;

b) meToa uHTepnonauuu;

C) METOA CTaHAapTHbIX 400aBOK.

HanGonee BaxHbIM SIBMSIETCS CTAHAAPTHLIA METOJ KanuOpPOBKU, rAe WHTEHCUBHOCTM U3NYYEHUS
(3Mmuccum) NUHUIA ONpeaensieMoro SneMeHTa U3MEepSIoTCA B KanumOpOBOYHLIX PacTBOpax U UCTLITYEMbIX
obpasuax. B HeusBecTHOM pacrBope o00pa3sua KOHLEHTpauuu pacCUUTBLIBAIOT C MNOMOLLbLIO FIMHENHOrO
kanuBpoBo4vHOro rpadpuka. [ina ycraHOBkM AuanazoHa kanmbpoBkM AOMKHA ObITb NPOBEPEHA NMMHENHOCTL B
LUMPOKOM Auana3oHe KOHUeHTpauuu. JIMHUM LIenoYyHbIX 9MEeMEHTOB, B YaCTHOCTU, CTpajaioT oT
HENUHENHOCTM KanuBpoBOYHLIX rpachMKOB 3a CHET MOHU3ALMMU U IPDEKTOB CaMONOTMOLLEHMSA U MOTYT ObITb
BbIYMCIIEHbI C MOMOLLILIO JIMHWI PErPECCUM, COOTBETCTBYIOLLUMX KPUBLIM annpokCumMaLuM BTOPOro nopsaka.

JOmKHbI UCMOMNb30BaTLCH CBEXENMPUIOTOBIEHHbIE KanMOPOBOYHbIE CTaHAAPTblI NPU aHanu3e Kaxaon
cepun oOpa3uoB. Bce kucnotbl, comm, OydepHble pacTBOpbl, AETEPreHTbl U (PepMeHTbl, KOTOpble
NPUCYTCTBYIOT B pacTBOpe 00pasLa, AOIMKHbI TAKKe NPUCYTCTBOBATL B KANUOPOBOYHLIX PACTBOPAX B TON Xe
KOHUEeHTpaumu. Mcnonob3oBaHMe 3TaroOHHOIO 3nemeHTa (BHYTPEHHEro CraHaapra) HacTOATESNbHO
pekomeHayetca. OH fomkeH ObiTb A00aBNEeH K KanuOPOBOYHBIM PacTBOpaM. 3TANOHHbIA 3NEMEHT He
JOIDKEH NPUCYTCTBOBaTL B 0Opasue. CnegoBaTenbHO, TOMbKO HE3HAUMTENBHLIE UAWM OYeHb HU3KUe
KOHLUEHTpaLuu ero AOMKHbI M3Ha4YarnsHO MPUCYTCTBOBATL B 9KCTPAKTax UAW pacTBOpax Mocne KUCIOTHOro
pas3noXeHus.

MWHMUMYM  YeTbipe  KanMBpOBOYHbIX  CTaHaapta C  9KBUAUCTAHTHLIMM  KOHLIEHTpaLMsimMu
aHanu3aupyemoro BeLLecTBa AO0MKHbI OXBaTbiBaTb AWana3oH kanubpoeku. Ecnu npumeHsieTca kanubposka
TONbLKO NO ABYM TOYKaM C UCMOMb3OBAHMEM XONOCTOr0 pacTBOpa U kanuOPOBOYHOrO CTaHAapTa C BbICOKOM
KOHUEHTpauuei, To AomkHa ObITb MPOBEPEHA NUHENHOCTb. TOMHOCTL KOHLIEHTPALIMKU 3TOTO KanMbpoBOYHOrO
pacTtBopa fomkHa ObITb rapaHTMpOBaHa.

B noYBEHHbIX 9KCTpakTax, OCOOEHHO B TMOMYYEHHbIX C TMOMOLUbIO  «L@APCKOW  BOAKWUY,
pacnpocTpaHeHHble anemMeHThl, Takme kak Al, Na, K, Ca, Mg, Ti u Fe Takke MOryt ObiTb M3BRe4eHb!
COBMECTHO C MMKPOSNEMEHTaMu, B pe3ynbTare Yero CymmapHasli KOHLEHTpauusl dfieMEHTOB AO0CTUraeT
HECKOMNbKUX COTEH MUNAMIPAMM Ha nUTp (MUNMIrpaMMm Ha kybuudeckuii geuumetp). IOPDEKTUBHOCTL
BbIOPAHHOrO MEeToda KOMMNEHCauuu chnekTpanbHbiX NoMeX, BbluMTaHus ¢hoHa, nMomex npu nogade npoodbl
JomkHa ObiTb NPOBEPEeHa C NOMOLLBIO aHaNM3a KOHTPOSbHbIX 06pa3uoB U 06pa3LoB KOHTponsa nomex. B
NPOTMBHOM Chy4ae B KanMOpPOBOYHbLIE PACTBOPbI BBOAATCA MAaTpUyHbIE 3NEMEHTLI, NPUCYLUME TUNY KaXKAOM
naptum o6pasuoB. Ecnu 310 HEOCYLLECTBUMO, AOIDKEH UCMONb30BaTLCS METO/, CTaHAAPTHLIX A06aBOK.

8.6 Moaroroeka pacTBOpPOB

8.6.1 O6wan uudopmauus
Ona ananusa Heo6xoAMMbI ABa TUNA XONOCTbIX PACTBOPOB: XOJIOCTOM KanuBpoBOuHLIN pacTBOp
(8.6.2) n xonocron TecT-pacteop (8.6.3), KOTOPbLI rOTOBUTCS OAHOBPEMEHHO C UCMbITYeMbiM 06pa3LoMm.

8.6.2 XonocTon KanubpoBOYHbLIN PacTBOp

3TOT pacTBOpP roTOBMTCA A0OABMEHMEM TAKOrO e KONMYECTBa KUCNOTbI, KOHLEHTpauuu 6ydepHoro
pacTtBopa unu KOHUEHTpauum Conu, kak U B kKanubpOBOYHOM pacTBOPE M pacTBOPE UCMLITYeMOro o6pasua.
Heo6xoaumo noaroToBUTL AOCTATOYHOE KONMMYECTBO AN MPOMbLIBKM CUCTEMBbI MEXAY CTaHAapTamu M
obpasuyamMu, a TaKke ANA MCNONb30BaHUA B KayecTBe 0OpasLa KOHTponA kayecTsa. B cnyyae npumeHeHus
3TANOHHOrO 3neMeHTa (BHYTPEHHEro craHgapra), A0OMBAaIOTCA TaKOW e €ero KOHUEHTpauuu, Kak U B
ucnonb3yemblx cTaHgaptax u o6pasuax [5 mr/n (Mr/,qm3)].
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8.6.3 XonocTtoi TecT-pacTBop

OTOT pacTBOP FOTOBUTCS B MPOLIECCE SKCTPAKLMKM WNKM pacTBOpeHus obpasua. XOnocToi OnbiT
NPOBOAAT, B TO € BpEeMs, YTO M IKCTPAKUMIO MW pacTBOpeHue o6pasLoB NOYBLI COFNACHO TOW e
npoueaype noAroToBkM npob, G TEeMW e KONMMYEeCTBAMM BCEX PEeareHToB, B3ATbIX ANA aHanu3a, HO 6e3
camoi nNpoBbl MoYBbl. ECAM MCNONb3YIOT pacTBOp 3TasIOHHOTO dMeMeHTa (BHYTPEHHWI CTaHaapT), TO ero
[100aBNSAIOT B TEX K€ KONMMYECTBAX, YTO U B CTaHaapTax u obpasuax.

KOHTPOIbHbI ONbIT MPOBOAAT, B TO XXe BPEMS, YTO M IKCTPAKLMIO MM pa3noxeHne obpasua nousbl,
COrfacHo TOW xe npoueaype.

8.6.4 KanubpoBoY4HbIe pacTBOpbI

CwmeLuaHHble KanmbpoBOYHbIE PacTBOPbI, NEpPEKpbIBalOLME AUanazoH UIMEPSEMBbIX KOHLEHTpauun,
TOTOBAT NyTeM OObEeAMHEHUSI COOTBETCTBYIOLUMX OOBLEMOB OCHOBHbIX (3anMacHblX) PAcTBOPOB B MEPHbIX
konbax. CriegyeTt cobnogaTtb OCTOPOXHOCTb MPU NPUTOTOBIIEHUM CMELLIAHHBIX KanuBGpPOBOYHLIX PacTBOPOB,
yToObl rapaHTMpoBaTb COBMECTMMOCTb W CTabunbHOCTL 3nemeHToB. [06aBnAlOT COOTBETCTBYKOLIME
06beMbl KUCNOT U/MNN pacTBOPOB, UCMOSb3YEMbIX AN 9KCTPAKLUKU MOUBLI TakUM 06pasom, UTobbl maTpuua
KanubpoBOYHbLIX PACTBOPOB COOTBETCTBOBANAa MaTpuue pacTBopoB 06pasuos. JonuBaloT BOAY MU KUCNOTY
B MEpHble KONnbbl O METKM A5 BbipaBHUBAHUSI KUCNOTHOCTU C pacTBopamu o6pasuos.

BblpaBHMBaHWE MaTpuL XOMOCTOrO KanuGpOBOYHOrO pacTBopa U KanMGPOBOYHBLIX PACTBOPOB
OTHOCUTENbLHO OCHOBHbIX KOMMOHEHTOB, Takux kak Al, Ca, Fe, K, Mg n Na pekomeHayeTcs, ecnu B pacteope
obpasua HabnoaloT BbICOKME KOHLIEHTPaLUKU STUX 3NIEMEHTOB.

B kayecTBe BHYTpPEHHEro craHgaprta OoOblMHO MCMONb3yloT Sc, Y unu Lu. Ecnu ucnone3yilor mMetoa
9TanoOHHOIO 9MeMEHTa, BHYTPEHHUW CTaHAapT AOIDkeH ObiTb J0OaBneH KO BCeEM KanMOpPOBOYHBLIM
pacTBopaM, pacTBOPY KOHTpONs KayecTBa M pacTBopam 00pasLoB, B TakOM KonuyecTse, 4Tobbl BCe
pacTBOpbI CoAepXKanu STanOHHbLINA 9NIEMEHT B OAUHAKOBOW KOHLIEHTPaLUK.

8.6.5 PacTBOopbl 06pa3suoB
MpoBoaAT noAroToBKy Npo6 Ana nonyveHusa obpasua B cooTBeTcTBuu ¢ ISO 11466, ISO 14870, ISO
14869-1 unu 1SO 14869-2, unu, B cnydyae HeoBX0AMMOCTU, C MOMOLLbIO APYrMX CTaHAApPTOB.

8.7 Mpoueaypa usmepeHus

Mocne crabunusauun npuGopa U NPOBEPKM CTABUINBLHOCTM ycroBwuii (8.4), NPOBOAAT U3MEPEHUSI HA
XOMNOCTOM KanubpoBOYHOM U KanMBPOBOYHBLIX pacTBOpax, MOBEPOMHOM KanumbpoBO4HOM pacTBope (8.4.5),
XOMOCTOM TEeCT-pacTBOpe W pacTBopax 00pasuoB, a Takke Ha pacTBOpax KOHTpons kadyectBa. Bpewms
MPOMBIBKM MEXAY pacTBopamu JOSHKHO OblTb AOCTAaTOMHO ANUTENbHbIM, YTOBObl U3bexaTb 3arps3HeHus
cregyoLlero pacteopa.

Bo Bpemsi usmepeHus metogom WCI-ASC pasHuua TemnepaTypbl pacTBOpPOB Ansl KanubpoOBKM,
KOHTPONS Ka4ecTBa M UCNbITyembiX 06pasLoB AoSpkHA ObITh B npeaenax 2 °C.

Mocne pocratoyHoW 3adepxku (3aBUcALEro OT CTabunbHOCTM CKOpPOCTM nogauqum obpasya),
MHTEHCUBHOCTbL W3My4EHUs1 pacTBOpa PErucTpUpYyIoT U 3aruCkIBAIOT, MO MEHbLUEH Mepe, ABaXabl, U, €Cnu
3HaYEeHUA nexar B NPUeMnemMoM guanasoHe, UX YCPeaHsoT.

MpumMmedyaHue—OnpeseneHne NpUeMnemMoro guanasoHa BbIXOAWUT 3a PaMKW HAcTosLLero ctaHjapTa. Tem
He MeHee, Morb3oBaTento creayeT NOBTOPHO NMOCMOTPETh pasaen 4, KacarLuiics npouenyp KOHTpons kavecTsa. Kakas
6bl npoueaypa KOHTPOSA KavecTBa He MpUMeHsinacb B nabopaTopuun, OHa [OMKHa COOTBETCTBOBATb YCTOSBLUEACS
npakTuke, BKIOYaloLWen UCnonb3oBaHue cepTUPULMPOBaHHbBIX cTaHfapTHeIX obpasyos (TCO), BHyTpunabopaTopHbIX
CPaBHUTENMbHbIX MaTepuanoB (BHYTPEHHUX CTaHAapTOB), NPOBEPKE TOUHOCTU KanuBpPOBKM, CKOPOCTU BOCCTAHOBIEHUSA
MUKOB CMEKTPOMeTPNpYyeMblX 06pasLioB, NpoBepKe NMMHENHOCTH, KOHTPOMBLHLIX KapTax U ApYyrux Mepax.

Ecnn HeobxoAMMO NPOU3BECTM WUCNbITAHUA o6pasua Hew3BeCTHOro Tunma, TO KOHLUEHTpauuu
3MEMEHTOB OMPeAEensioT Mo MEeTOAY CTaHAapTHbIX A06aBok. Ecnu pesynbTaTthl aHanu3a B COOTBETCTBUM C
METOAOM CTaHAAPTHbLIX 406ABOK U METOAOM C UCMONb30BAHME CTAaHAAPTHOI KanuMBGpPOBOYHOI KPUBOI PaBHbI,
TO MOX>XHO NPUMEHATb I'IOCJ'[B,D,H]/IVI MEeTOoA.

9 Pacuert pe3ynbtaroB
Ccbinasicb Ha MONYYEHHbI KanuMOpOBOUHbLIN rpaduk, nporpamMmHoe obecrnedyeHue BbIYUCTAET
KOHLEHTPpAaLMN Kaxaoro arnemMeHTa, COOTBETCTBYIOLLME WHTEHCMBHOCTAM pacTBOpa MUCMbITyemoro otpasua

(8.6.5) n xonocrtoro pacrsopa (8.6.3). Maccosyio gono w anemeHTa E B obpasue BbIMUCTAIOT C NOMOLLBIO
ypaBHeHus (1)
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W, = (P, po)f.V,C’
m

rae  we — mMaccoBasi Aons anemeHTta E B o6pasue, Mr/kr Cyxoro BeLecTBa;

p1 — KOHLUEHTpaUus anemMeHTa, mr/n (Mr/ulvl3), COOTBETCTBYHOLLAs paCTBOPY MCMbITyemMoro obpasua;

po — KOHLUEHTpaUus aneMeHTa, mr/n (Mr/ulvl3), COOTBETCTBYHOLLAA XONOCTOMY PacTBOpY;

f— k0ahdpuumeHT pasbaBneHus ncnbiTyemoro obpasua (ecnm npUMEHSETCS);

V — o6bem npobbl, B3ATLIA ANs aHanu3a, mn (CM3), HanpumMep, 100 mn (CM3) Anst 9KCTpakuum ¢
NMOMOLLIbIO «LIaPCKOV BOAKU» B COOTBETCTBUM C ISO 11466;

m — macca obpasua, T,

C — nonpaBoyHbIi k03hduumeHT ana cyxoro obpasua noyskl: C=100/wym;

Wgm — COAEpXaHue Cyxoro BELLEeCTBa B MOYBE, BbIpaXXEHHOE B MaccoBon gone (%) B COOTBETCTBUM C
ISO 11465.

10 TouHOCTb N3MepeHns

Bo Bpems npoBeeHus MexnabopaTtopHbIX UCMILITaHUN, NPOBEeAEHHbIX B Hugepnanaax B 2005 roay,
ObinM nonydeHbl gaHHble, npuBedeHHble B Tabnuue A.1. Tabnuubl A2 n A.3 coagepxaT AdaHHble u3
aTTeCTaLUMOHHbIX WUCMNbITAHWA, NpoBeAeHHbIX B epmaHun B 2004 n 2005 ropax. lloBTopsiemMOoCTb W
BOCMPOU3BOAUMOCTb ObINM pacCUuTaHbl B COOTBETCTBUM C NpuHUMnamu 1ISO 5725-2.

11 BblpaxkeHue pe3ynbTaTtoB

HeonpeneneHHOCTb  M3MEPEHMS MNOMYYEHHbIX pPe3ynbTaTtoB AOSHKHA OTpaxatb pe3ynbTarhl
U3MEPEHUS KOHTPOMNSA KavecTBa, M BKOYaThb OTKIIOHEHWE MeXay OTAESNbHbIMU MOKa3aHusMK AnA
uccneayemoro obpasua. B o6wwem, 3Ha4YeHUs1 HE AOIDKHBI BbIPAXAaTb CTeneHb TOYHOCTU Gonee yeMm Tpemsi
3Havawmummu uudpamu. OkpyrneHue 3HavyeHuin OyaeT 3aBuceTb OT CTaTUCTUKM npoueaypbl KOHTPOns
KayecTBa, YNOMUHaBLLEKCS paHee, u TpeboBaHui aHanu3a.

Mpumep

Wcq=8,54 me/ke;

Wceqs=12,6 ma/ke.

12 MpoTOKOS UCNbITAHUNA

MpOTOKOM UCNBITAHUSI IOIMKEH COAEPXaTb CNeayoLyto MHOpMaLmIO:

a) CCbINKY Ha HacTOSALLMIA CTaHAapT;

b) nonHyto naeHTudmkaymio oopasya;

C) CCbIIKY Ha UCMONb3yeMbI METOA;

d) pesynbTathl onNpeaeneHns;

e) nobble JeTanu, He YkasaHHble B HACTOAWEM CcTaHaapTe, WM  KOTOpble ABMAOTCSH
[IOMONMHUTENbHBLIMU, TAK XKe Kak U nobble hakTopbl, KOTOPbIE MOTYT OKa3aTb BNUAHWUE HA pe3ynbTaThbl.
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MpunoxexHue A
(cnpaBo4Hoe)

Bocnpon3BoAUMOCTL U TOYHOCTbL Pe3ynbTaToB

Tabnuya A.1 — Bocnpon3BogMMOCTb M TOMHOCTb pesynbTaToB OnpeAeneHNs MUKPOSNIEMEHTOB B 3KCTpakTax MouYs,
Mosy4YeHHbIX C MOMOLLbIO «LJapCKoi BOAKUY», M3MepeHHLIX MmeTogom NCM-ASC

O6pasel OnemeHT Niab Nres we Vi Ve S Sr
PD 152b As 8 474 43,4 6,2 9,5 2,7 4.1
PD 152b Ba 7 406 800,0 6,0 9,1 48 73
PD 152b Cd 8 475 8,0 5,8 8,0 0,5 0,6
PD 152b Co 6 357 18,4 7,4 9,8 1,4 1,8
PD 152b Cr 8 474 180 7,0 8,9 13 16
PD 152b Cu 8 475 154 55 7,1 8 11
PD 152b Ni 8 476 52 6,4 8,9 3,3 5
PD 152b Pb 8 454 268 52 8,7 14 23
PD 152b Zn 8 475 969 54 7,2 52 69

Niap — KONU4ecTBO NabopaTopuii Nocne UCKNOYeHNs BLIGPOCOB;

Nres — KOMMYECTBO PE3YyNbLTATOB;

We — colepx)aHue anemMeHTa (E) B o6pasLie, Mr/kr cyxoro BeLlecTsa;

V, — OTHOCUTENbLHOE CTaHfapTHOE OTKIIOHEeHWe NOBTOPSAEMOCTH, %;

Vr — OTHOCUTEMNBHOE CTaHAapTHOE OTKIIOHEHUE BOCTIPOU3BOAUMOCTH, %;
Sr — npeaen NoBTOPSEMOCTH, MI/KT;

Sr — Npegen BOCNPOU3BOAUMOCTU, MI/KT.

Tabnuya A2 — BocnpousBoguMMocTb M TO4YHOCTb pesynbtatoB 10-# BAM PT-cxemel 2004 gna onpepeneHns
MUKPOSIEMEHTOB B 9KCTPaKTax MoYBbl, MOMyYeHHbIX C MOMOLLBIO «L@PCKOA BOAKU», U3MepeHHbiX MeTogom UCI-ASC,
paccyuUTaHHble B cooTBEeTCTBUM ¢ ISO 5725-2

Obpasel 3nemeHT Niab Nres we Vi Vr S, Sr
10-N1 As 32 64 32,9 2,2 12,2 0,71 4,01
10-N2 As 24 48 28,6 2,3 71 0,66 2,02
10-N3 As 56 112 15,9 2,6 7,2 0,41 1,15
10-N1 Cd 34 68 25,7 1,6 6,2 0,4 1,58
10-N2 Cd 31 62 21,2 2,6 6,4 0,54 1,35
10-N3 Cd 53 106 0,45 5,8 21,2 0,026 0,095
10-N1 Cr 48 96 395 1,6 8,3 6,4 32,74
10-N2 Cr 40 80 311 2,0 6,1 6,07 19,01
10-N3 Cr 87 174 124 25 9,0 3,09 11,11
10-N1 Cu 45 90 599 1,3 42 7,7 24,91
10-N2 Cu 40 80 784 1,4 5,0 10,94 39,16
10-N3 Cu 90 184 79 3,3 12,0 2,61 9,41
10-N1 Ni 46 92 206 2,0 59 4,02 12,2
10-N2 Ni 39 78 169 2,0 6,0 3,47 10,18
10-N3 Ni 84 168 32 3,7 23,5 1,17 7,52
10-N1 Pb 41 82 261 1,6 58 4,04 15,2
10-N2 Pb 39 78 235 2,5 6,4 5,79 15,06
10-N3 Pb 87 174 201 3,3 71 6,61 14,2
10-N1 Zn 45 90 248 1,5 6,9 35,89 170,4
10-N2 Zn 39 78 2113 2,0 6,0 41,4 127,52
10-N3 Zn 89 178 203 25 6,4 513 12,93

Niab — KONM4ECTBO NabopaTopuii Nocne UCKMOYEHNA BEIGPOCOB;

Nres — KONMUYECTBO Pe3yNLTATOB;
We — coaepxaHue anemenTa (E) B o6pasue, Mr/Kr cyxoro BeLlecTsa;
V, — OTHOCUTENbLHOE CTaHAapTHOE OTKNOHEHWE NMOBTOPSIEMOCTH, %;
Vg — OTHOCUTENbHOE CTaHAAPTHOE OTKNOHEHUE BOCNPOW3BOAUMOCTH, %;
S, — npeaen NOBTOPSAEMOCTH, MI/KT;

Sr — Npefien BOCNpou3sogMMOCTH, MI/KT.
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Tabnmya A3 — Bocnpou3BoaWMOCTb W TOYHOCTb pesynbtatoB 11-i BAM PT-cxembl 2005 ans onpegeneHus
MUKPOSMIEMEHTOB B 3KCTPaKTax MoYBbl, MOSYYeHHbIX C MOMOLLBIO LIAPCKOW BOAKM, M3MepeHHbIX MeTogom WMCIM-AQC,

paccunTaHHbIA B cooTBeTCTBUM ¢ ISO 5725-2
Ob6pasel 3nemeHT Niab Nies We 4 Ve S Sr

11-N1 As 62 124 5,9 4,3 27,7 0,25 1,62
11-N2 As 27 54 3,9 40 14,8 0,156 0,574
11-N3 As 38 74 2,7 57 25,3 0,156 0,689
11-N1 Cd 90 180 12,1 2,0 6,7 0,24 0,81
11-N2 Cd 47 94 8,0 2.1 6,6 0,166 0,522
11-N3 Cd 43 86 6,3 21 9,9 0,135 0,624
11-N1 Cr 96 192 899 1,5 6,4 13,09 57,53
11-N2 Cr 51 102 461 21 6,0 9,88 27,86
11-N3 Cr 46 92 253 29 8,2 7,38 20,77
11-N1 Cu 96 192 271 1,7 54 4,67 14,72
11-N2 Cu 49 98 144 1,8 5,9 2,59 8,56
11-N3 Cu 46 92 87 2,8 73 2,43 6,29
11-N1 Mn 100 200 83 2,4 9,3 1,97 7,73
11-N2 Mn 53 106 54 2,7 10,6 1,43 5,72
11-N3 Mn 45 90 43 2,9 18,0 1,21 7,64
11-N1 Ni 93 196 43,0 1,8 7,1 0,77 3,07
11-N2 Ni 51 102 25,3 2,7 8,3 0,67 2,09
11-N3 Ni 44 88 17,4 2,4 8,8 0,416 1,52
11-N1 Pb 94 188 227 1,8 7,7 4,03 17,56
11-N2 Pb 48 96 149 23 7,9 3,36 11,79
11-N3 Pb 46 92 104 3,0 9,0 3,18 9,42
11-N1 Zn 97 194 690 1,8 6,5 12,06 44,91
11-N2 Zn 50 100 419 2,0 6,5 8,27 27,15
11-N3 Zn 46 92 273 2.4 9,5 6,64 25,81

Niab — KOn4ecTBO nabopaTtopuit nocre UcktoYeHus BeI6pocos;

Nres — KONMMYECTBO Pe3yNbTaToOB;

WE — coiepxaHue aneMeHTa (E) B obpasue, MI/Kr cyxoro BewecTsa;

V, — OTHOCUTENbHOEe CTaHAapTHOe OTKIIOHEHUe NoBTOpsSieMOCTH, %,

Vg — OTHOCUTENBHOE CTaHAAPTHOE OTKIMOHEHUe BOCNIPOU3BOAUMOCTH, %,

S, — npeaen NOBTOPSAEMOCTU, MI/KT;

Sr— Npefen BoOCNpOU3BOAUMOCTU, MI/KT.
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Mpunoxenune B
(cnpaBouHoe)

Momexu

[aHHble 0 nomexax npueegeHsl B Tabnuuyax B.1 — B.3.
Ona nonyveHua paHHbIX B Tabnuuax B.1 wn B.2, ucnonb3oBanca npuGop Perkin-Elmer Optima 3000 co
cnekTpanesHLIM paspelueHneM 0,006 HM npu anuHe BonHbl 200 HM. CoBnageHWs NWHWIA, KOTOpble 3aBUCAT OT
CNeKTpanbHoro paspelleHusi CreKTPOMETpa, CTaHOBATCA 3HAYMMBIMU TOMLKO TOrAa, Korga KOHLUEHTPauWs MeLLaroLmux
3NEMEHTOB U oNpefensieMoro sfieMeHTa JOCTUraeT KPUTUHECKOro YPOBHS.
HaHHble, npusefieHHble B Tabnuue B.3, Kak aKBMBaNeHTbl KOHLUEHTPaLMii aHanM3upyemoro anemeHTa, Gbinun
nony4eHbl Ha npubope Varian Vista-PRO npu cTaHaapTHbIX YCMOBUAX C OCEBOI (akcuanbHOi) nnasmoii. Kaxpas
na6opaTopusi AormKXHa onpeAensiTb 3T LMdpbl, N0 Mepe HeoBXO[MMOCTH, AN KOHKPETHOrO NPUMEHEHWst MeToAa, Tak
KaK Ha noMexu BnusieT BLIGOPp KOppeKLuMn OHa, U OHW, B 3HAUUTENbLHOI CTENEHU, 3aBUCAT OT YCMOBMIA SKCMyaTaLmm u

NONOXeHUA Nnasmbl.

Tabnuya B.1 — CnekTpasbHble NoMexu

HanoxeHne cnekrpoBs Caswur choHa Huskoe paspeLueme:
3nemeHT A, BO3MOXHbIE NOMEXN
HM MewuatoLpmii MeLuatoLymia MeLuaiowmi
SNIEMEHT Onucanne nomex aneMeHT OnucaHune nomex SEMEHT Onucanune nomex
Al Cnap CO'
CunbHblii CP,
\) 06yCroBNEHHbIN JlnHua Ha 193,663
As 193,696 NMHUelh Ha 193,68 Hm Fe HM
Ca, Mg, Ti CunbHbi CO
Cr, Fe, Mn, Mo Co
Al,LCa Mg CuneHbih CO
As 197,197 Cr, Cu, Fe, Mo, co
Ti, V
As JInHmna Ha 214,410
HM
Fe JIuHum Ha 214,390
CoBnaseHue ¢ HM 1 214,519 Hm
cd | 214,438 Fe nuHmei Fe | Ca, Cr, Cu,Ni |  Cnabuiii Co Mo  [|'MHusiHa 214,407
214,445 um HM
Ti JInHuM Ha 214,361
HM 1 214,390 M
v, NnHna Ha 214,371
HM
CoBnageHue ¢ O%MHbeM Co, . JInHuM Ha 226,439
¢ . YCIOBNEHHbIi
Fe nuHnen Fe Ni AUH Fe HM, 226,459 HM 1
226 505 HMm MAMK Ha 226, 446
! HM U 226,535 226,599 Hm
Cd | 226,502 2290 HM
' YacTtndHoe
Ti oD e C | AlLAsCa CnaBbiii Co Mo  |THwa “:’M226'474
226,514 Hm
YacTuuHoe
NepeKpbITieE ¢ _ C®, 0bycnoBneHH.IN
cd 598 802 As NMHel As Ni NMHUAMK Ha 228,765 Fe JInHuA Ha 228,763
' 298 812 Hm HM U 228,839 Hm HM
Ca, Mg, Ti, V Co
. Coenagenue ¢ | Al, Ca, Cu, Fe,
Ni nvHmer Ni2 | Mg, Mn, Ti, V co
Co | 228616 CosnageHme ¢ Co, obycnoenenHbiii
Ti TMHed Ti Cr Gnmako
298 618 HM pacnonoXeHHLIMA
' JIMHUAMN
YacTuuHoe
nepekpbitne ¢ | Al, Ca, Cr, Cu, co c JInHns Ha 230,72
nWHei Ni Mg, Mn, Ti, V r HM
Co | 230786 Ni 230,779 Hm
Cnaa CO,
Fe 06yCnoBIeHHbIN Ni JInHna Ha 230,817
NMHKel Ha 230,731 HM
HM
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MepeKpbITUe CriekTPoB Casvr doHa Huakoe paspelueHne: BO3MOXHbIE
OnemMeHT A, Vi = Vi — v nomexu
HM eLlaroLmin eLuaoLLni eLlaloLWmn
SneMeHT OnuncaHne nomex STIEMeHT OnucaHne nomex B OnncaHne nomex
YacTtnyHoe
Co | 238892 Fe nepekpermuec | Ca, Cr, CU | oo g oo
! nnHnein Fe 238,863 | Mg, Mn, Ti
HM
CoBnageHue ¢
Ni nuHuen Ni 238,892
HM
CoBnageHue ¢
\Y nnHnen V 238,892
HM
reperpie co,
Cr 205,552 Mo nuHnel Mo 205 567 Fe OGyCJ:IOBﬂeHHbIVI
iy nunHuen 205,529 Hm
YactuyHoe
Ni nepexkpbITue ¢ Al, Ca, Mg, co
nuHuen Ni 205,550 | Mn, Ti, V
HM
YacTuuHoe
nepexkpbITue ¢ Al, Ca, Fe, o
Cr 206,149 Zn nuHveit Zn 206,200 | Mg, Ti, V Cnabbiii Co
HM
C® un nepekTbiTHE
Kpbinbes
YactuuHoe CreKTpanbHbIX
e NnHun Ha 267,611
nepekpbITUE C nuHUiIA (wing !
Cr 267,716 Mn nukneit Mn 267,725 Mo overlap), Fe HM,2§€;78,328 HM U
HM obycrnoBneHHble ! HM
NMHWet Ha 267,648
HM
Cnap Co,
v o6ycnoBneHHbili
NuHuel Ha 267,780
HM
Al, Ca, Fe,
Mg, Ni, Ti Co
CoBnageHue ¢
. Al, Ca, Mg, JInHUM Ha 224,746
Cu 224,700 Fe NnHnen 53224,691 Mn. Ni, V cCo Fe HM 1 224,769 Hm
; . ) JnHua B6nman
Ti MepexpbiTue NUHUA 2 Ni 224,723 um 2
CoBnageHue ¢
o JIvHum Ha 224,746
Cu 224,700 Fe NNHNeNn 5;224,691 Al Ca, Mg, Co Fe HM 1 224,769 HMm
2 Mn, Ni, V JMHus B6nunan
Ti MepexpbiTne NUHUIA Ni 224,723 1w 2
Wing overlap ¢
NUHUAMK Ha 324,696
Fe HM, 324,717 HM K
324,739 HM; nnHNA
Cu 324754 Ca, Ee, Mn, o Ha 324,821 Hm
Ti,V Wing overlap ¢
Cr NuHneit Ha 324,727
HM (npw 500 mr/n)
Vv JIMHNA Ha NnpuMepHo
324,72 um 2
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\ MepekpbiTie CrekTpoB Capur doHa Hu3akoe paspelueHne: BOSMOXHbIE
SnemeHT Hh’ﬂ Ve aroni Vowaromym Mesaomm nomexu
SSIEMEHT Onucanune nomex SNEMEHT Onuncanne nomex SNIEMEHT OnucaHne nomex
Wing overlap with
Ca line at 327,396 Hm
(at 500 mg/l)
Fe JINnHna B6nnamn
327,445 Hm
Al, Cr, Mg Wing overlap ¢
Cu 327,396 Mn Ti V. Co nuHWen Ha 327,405
T Ti HM; NMHNA Ha
327,529 Hm (npun 500
Mmr/n)
JIMHUKM Ha npumepHO
\ 327,42 vm n 327,44
HM 2
Al JInHna Ha 257,510
HM
Cr JInHna Ha 257,580
o HM
Mn 257,610 Co, Fe Cnabbiii Co - Tinns Ha 257 574
HM
v JIMHuA Ha 257,729
HM
CoBnageHue ¢
Co | numveit Co 260,568 Co Tiutna va 260,612
M HM
CoBnageHue ¢
o JInHum Ha 260,565
Mn | 260,568 cr nvHnen 5';260'561 Fe co Fe HM 1 260,542 HM
YactuuHoe
Mo nepekpbITue ¢ Ti JIMHuA Ha 260,515
nuHuein Mo 260,593 HM
HM
Cnag CO,
CoBnageHue ¢ 06yCcnoBneHHbIN JIMHUM Ha npumepHo
Mg nuHuen Mg 279,553 Ca NNHKEN Ha Mo 279,53 Hm 21 279,55
HM npuMepHo 279,55 HM 2
HM 2
YacTtuyHoe
Mo nepekpbITue ¢ Co, Cr, Mo, co JIHua Ha 279,430
Mn 279,482 nunHuein Mo 279,457 Ti HM
HM
Co, v
GycnoBneHHbIi
CoBnageHue ¢ ° J'IyI/IHVIFlMM Ha
\ TNMHneR Q/M279,483 Fe 279,470 HMm,
279,500 HM 1
279,554 um
YactuyHoe
Cr nepekpbITue ¢
nuHuen Cr 294,944
HM
CoBnaaeHue ¢
Mn 294,92 Fe fHnen 53294’921 Cr, M_lg, Mo, co v JIMHWA Ha 294,963
i HM
YacTtnyHoe
Mo nepekpbITUE ¢
nnHnen Mo
CoBnageHue ¢
\' nnHmnen V 294,917
HM

18




lpodomxerue mabnuypi B.1

FOCT ISO 22036—2014

Huakoe paspelLleHue: BO3MOXKHbIE
A MepeKpbITUE CNEeKTpoB Casur toHa noMexm
AnemeHT HI\’/I MeLuatoLmin MeLuaroLmin M OLLMIA
L OnuncaHne nomex H Onucarme nomex | oo OnucaHue nomex
3NEMEHT 3NEMEHT 3nemMeHT
YactuuHoe
Cr nepekpbITUE C Cr JIMHms BGnnan
nnHnein Cr 403,068 403,113 Hm
HM
YactuuHoe
Fe nepekpbiTe ¢ Mo JInHua Ha 402,994
nnHuei Fe 403,049 HM
Mn 403,075 HM Al Ca, V Manobin CO
S R
runveii Mo line (?) 403,122 m
YacTuuHoe
Ti nepekpbITUEe C
nunHwen Ti 403,051
HM
Co,
o ogycroanekHL4h T 2 221,603
) 221,706 HM 1
Ni 221,647 oKorno 221,6 Hm 2 v
Al, Ca, Cr,
Cu, Mg, Mn, Co
Ti, V
Co,
Fe OGKSSSHBET::M Nnuna HHaM231 ,563
. 231,485 HM M
Ni 231,604 231,738 Hm \
Al, Ca, Cu,
Mg, Mn, Ti, co
\
CunbHbii CO,
06yCcnoBneHHbIN
JIMHUAMM Ha
232,031 um
CoBnageHve ¢ (BO3MOXHOE
Cr nuHuen Cr 232,008 Fe nepekTbITue
HM KpblNbeB
Ni 232,003 CNeKTpanbHbIX Mn TuHms Ha 232,045
nmHWiA (wing HM
overlap) un 231,854
HM
YacTuuHoe
v nepeKkpbITNe ¢ Al, Ca, Mg, co
nnHnen V 232,016 Mn, Ti
HM
CoBnaaeHue ¢ Al, Ca, Co,
Fe nnHvein Fe 216,995 Cr, Fe,. Mg, CunbHbin CO Fe Tk wa 217,019
Mn, Ti, V, HM
HM 7n
YacTuuHoe
Mo nepekpbITUe ¢
nnHnein Mo 217,02
HM (?)
Pb 216,999 YacTndHoe Cnap Co,
Ni nepexpbiTie ¢ cu 0byCnoBneHHbIN Mo JnHns Ha 216,951
nmHuel Ni 216,961 NUHWen Ha 216,953 HM
HM HM
YacTuuHoe
Vv nepeKpbITHEe C
NvHnen V 216,985
HM and V 217,007 Hm

19



FOCT ISO 22036—2014

lpodomxerHue mabnuypi B.1

20

MepeKpbiTHe CrieKTpoB Ceur doHa Huskoe paspelueHue: BO3MOXHbIE
SnemeHt " MeLuatowypit MewaioLmii M -~
HM eLualoLLmin
SNEMEHT OnucaHue nomex SNEeMeHT Onuncanne nomex — eI#T OnucaHne nomex
YacTuuHoe Cnag Co,
Co nepekpbITue ¢ Al 06YCJ:IOBJ'|6HHbIV1 c JnHna Ha 220,296
nunueit Co 220,343 nvHuen Ha 220,463 ° HM
HM HM
Pb 220,353 YactnuHoe Ca, Cu, Ni CunbHbIi CO
Ti nepekpbitne ¢ [ Cr, Fe, Mg, ] or NuHvn Ha 220,28 HM?
nuuueit Ti 220,361 | Mn, Mo, V, Cnabbiin Co 1 220,391 Hm
HM Zn
CoBnageHve ¢
Co nuHneir Co 224,65
HM 2
CoBnageHue ¢
Cu nuHueld Cu 224,700
HM
CoBnageHue ¢ Al, Ca, Cr,
Pb | 224688 Fe nMHMedt Fe 224,691 |Mg, Mn, Ni, |  CunbHbiit Co Ni Tems 8Gnman
M Ti V. Zn 224,723 Hm
CoBnageHve c
Mo nNuHneli Mo 224,695
HM
YacTtuuHoe
Ti nepekpbITue ¢
nnHuen Ti 224,70 Hm
CoBnageHue ¢
Co nuHueii Co 261,436 (A, Ni, Ti, Zn Cnabbin CP Al TNUHUA Ha 261,39 HW?
HM
JIHWUM B6NM3n
Cr 261,350 HMm, 261,457
HM U 261,463 Hm
Mn JInHUM Ha 261,359
HM 1 261,404 Hm
Pb 261,418 CoBnageHne ¢ — Mo NuHnn Ha 261,372
Fe | nuuvedi Fe 261,418 [~ M0 S| Cunpusin Co HM 1 261,539 Hu
v Mg, Mn, Mo Ni TMHuA Ha 261,519
HM
Ti JIHMS Ha 261,37 HM®
JInHUM Ha 261,441
v HM, 261,540 HM K
npumepHo 261,40
HM?
JInHun Ha 283,246
A%t | Cnabuii Co Cr HM, 283,279 HM 1
283,339 HMm
CoBnageHve ¢ JnHua Ha 283,244
Pb | 283,306 Fe nuHeit Fe 283,310 Fe oM
iy Ca, Cr, Mg,
Mn, Mo, Ti, CunbHbll CO Mo frnw Ha 283,266
Vv HM 1 283,379 HM
Ti JInHna Ha 283,266
HM (BG)
Hactuuros JnHna Ha 11 > 190,83
Co nmli%;m():?r 50?79 Al, Ca CunbHbli Cod Mn HM
M (?) (BG)
YacTtnyHoe
_ Vo nepexpbTHte o C,(hg u,\’m': © co IMHUSt Ha 190,768
Ti 190,801 nunHueir Mo 190,806 Mo ’Ni Z’n HM
HM P
L
Vv nepekpbITUE C Ti VHTeit HabM
NnHWen V 190,779
M npymMepHo 190,76
HM
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MepexpbiTue cnekTpos Cagur coHa Huakoe paspetuenite:
A, pekp P A BO3MOXHbIE MOMEXU
SremenT HM MeLuatowmi Mewaowmin MewatoLmia
STEMEHT Onncanne nomex SNEMEHT OnucaHue nomex SNeMeHT OnucaHne nomex
N JIMHuA Ha
CoBnaaeHue ¢ nuHueli |Ca, Co, Cu,
Mn Mn 276,79 Hw? Ti Co Al rlplmwep'-l-:“c:I 276,75
Cnag CO,
o | oovnomnawn | o | o
nuHuen :;276,754 276,815 HMm
Cnag CO,
Fe 06yCnoBreHHbIn Mn JInHnA Ha 276,745
NUHWeW Ha 276,752 HM
HM
Cnap CO,
T |278787 o
" YacTtuuHoe nepekpbiTue Mg
Ni o 2 npumepHo 276,76
¢ nnHnen Ni 276,76 Hm HM2’ 276,835 Hm,
276,846 Hm
CprWg)‘giOBaHHb'” Ti JIuHua B6nnan
o6 ! o 276,820 Hm
Mo YCIOBNEHHbIV
JIMHUSIMW Ha
npumepHo 276,76 Hm
% 1 276,809 um
C®, obycnoeneHHbIi
\) nVHWeW Ha 276,813
HM
. CoBnageHue ¢ nNuHnen o JnHua B6nnan
i Ti 351,924 1M Ca Cunshsin Co cr 351,045 Hm
Cnap CO,
Co 06yCnoBreHHbIN Fe JnHna Ha 351,888
nvHnewn Ha 351,835 HM
) HM
Ti 351,924 Vv CoenageHue ¢ nunueit | Cr, Fe, Mg, co JInHua Ha 351,857
V 351,917 Hm Mn, Mo HM
CuneHbIiA CO, Mo
Ni 06yCNOBNEHHbIN
NMHUAMK Ha 351,863
HM U 351,977 Hm
Cnap Co
YacTuuHoe nepekpbiTue -
Cr ¢ nuHueit Cr 202,559 Mg °6y°{1°BneHHb'”
NnHWen Ha 202 582
HM HM ! JIMHua Ha
Zn 202,548 = Mo npumepHo 202,58
cu |CoBnasenwecnukmedr| ) oo Fe | ChaBuin Co HM 2
Cu 202,548 Hm .
Mn, Mo, Ti,
Ni YacTuuHoe nepekpbiTue v
c nuHnein Ni 202,538 1M
YacTuuHoe nepekpbiTue Al Ca. Fe
Zn 206,191 Cr ¢ NuHnei Zn 206,149 DA Cnabbii Co
i Mg, Ti, V
Mo CoBnaaeHue ¢ NUHWeEN
Mo line at 500 mg/l (b)
Manbiin CP
YacTuuHoe nepekpbiTue -
zn  [213856| cu | crmmmei Cu213853 |  Fe oGycnoBrenHiit Ti  |JMHus Ha 213,837
oM JIMHUAMU Ha 213,801 HM
HM U1 213,970 um
CoenageHue ¢ nuHueit | Ca, Mg, Ti, . JInHna Ha 213,816
Fe Fe 213,859 HM V Criabeiit Co v HM
Ni CoBnageHue ¢ nuHuei
Ni 213,858 Hm
! C® — napannenbHbIit caBUr oHa, CNIN He yKasaHo apyroe.
2 HeT AaHHbIX NWHWIA B TaBNULAX ANWUH BOMH.
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Tabnuua B.2 — BbibpaHHble 3KBUBaNeHTbl KOHLUEHTpaLuil aHanmampyeMoro sfieMeHTa, NPOMCXOAsLME OT MOMeX npu

ypoBHsX 100 mr/n 1 500 mr/n
OKBMBANEHT KOHLIEHTPaLMM
" o aHanM31pyemMoro anemMeHTa
AHagﬂiK'aniMbM |_)|\“’n M:ii:;ﬁr v CnekTparnbHble MoOMexun 100 mrigm’ 500 mr/gm’
MeLLatoLLero MelLaloLLiero
sreMeHTa aneMeHTa
Cd 214,438 Fe CoBnafeHve InHuiA 0,02 mr/gm® 0,10 mr/am’
Cd 226,502 Fe CoBnageHve NUHWIA 0,024 mr/om® 0,12 mr/gm’
Cd 226,502 Ti YacTuuHoe NepeKkpbITUe JMHWI 0,03 mr/gm’ 0,13 mr/am’
Cd 228,802 As YacTuuHoe nepekpbITue INHWiA 3,27 mr/om’ 15,18 mr/am’
Co 228,616 Ti CoBnafeHve MHUiA 0,18 mr/gm’ 0,86 mr/gm’
Co 230,786 Ni YacTuuHoe nepeKpbITue IHWIA 0,71 mrigw’ 3,57 mrigm®
Co 238,892 Fe YacTuuHoE NepeKkpbITUe JIMHWI 0,87 mr/gm’ 4,44 vrigw’
Co 238,892 Ni CoBnageHve nuHWiA 0,16 Mriom’ 0,76 mr/am’
Co 238,892 vV CoBnageHne JUHWIA 0,06 mr/am’ 0,26 mr/am°
Cr 205,559 Mo YacTuyHoe nepekpbITne NNHUIA 0,14 mrigv® 0,72 mrigm’
Cr 205,559 Ni YacTnyHoe nepekpbiTue NnHWUIA 0,21 mr/om’ 1,06 mr/am’
Cr 267,716 Mn YacTuuHoe nepekpbiTue JnHWiA 0,03 mr/am’ 0,18 mrigm’
Cu 224,700 Fe CoBnafeHne NuHuii 0,10 Mr/om’ 0,53 mriam’
Cu 224,700 Ti CoBnafeHve M1HuiA 0,03 mr/gv’ 0,13 mrigm’
Cu 324,754 Cr YacTuyHoe nepekpbITue NUHUn 0,002 mr/gm® 0,02 mr/gm’
Cu 327,396 Ti YacTnuHoe NepeKkpbITue NMHWI 0,05 mr/am® 0,25 mr/gm®
Mn 260,568 Co CoBnaaeHne NuHuii 0,10 mr/gm°® 0,45 mr/igm’
Mn 260,568 Cr CoBnageHve nuHiA 0,02 mr/iam® 0,05 mr/am’
Mn 260,568 Mo YacTnyHoe NepekpbiTue NUHWUIA 0,03 mr/am° 0,12 mr/gm’
Mn 279,482 Mg CoBnageHve NMHWN 9,36 mr/gm° 38,56 mr/am’®
Mn 279,482 Mo YacTnyHoe nepekpbiTue NnHWUIA 0,04 mr/am° 0,14 mr/am
Mn 279,482 V CoBnageHne JUHW 0,25 mr/am® 1,20 mr/am°
Mn 294,920 Cr YacTnyHoe NepekpbITue ANHWIA 0,06 mr/om® 0,26 mr/am’
Mn 294,920 Fe CoBnageHve NMHWiA 0,06 mr/am° 0,23 mr/am’
Mn 294,920 Mo YacTnyHoe nepeKpbTe NUHWIA 0,02 mr/gm°® 0,07 mr/gm’
Mn 294,920 vV CoBnageHue nuHWiA 0,57 mr/om’ 2,72 mr/am®
Mn 403,075 Cr YacTuuHoe nepeKkpbiTue JIMHUIA 0,11 mr/am® 0,53 mriam’
Mn 403,075 Fe YactuuHoe nepekpbiTue NMHUIA 0,011 mr/am® 0,53 mriam’
Mn 403,075 Mo YactuuHoe nepekpbirue JIMHUIA 0,02 mr/am® 0,06 mr/am’
Mn 403,075 Ti YacTuuHoe nepekpbITue JIMHMIA 0,73 mr/gm° 3,54 mr/gm’
Ni 232,003 Cr CoBnageHne NuHWiA 2,77 mr/am® 13,87 mr/gm®
Ni 232,003 Vv YacTUiHoe nepekpbITue JIMHMIA 0,12 mr/am® 0,48 mr/am®
Pb 216,999 Fe CoBnageHne NuHWiA 0,25 mr/am® 1,19 mr/am’
Pb 216,999 Mo YacTUiHOE NepekpbITue JIMHMIA 1,77 mr/gm® 8,81 mr/gm°
Pb 216,999 Ni YacTuuHoe nepekpbiTue NIMHUIA 0,21 mr/am® 1,01 mr/am®
Pb 216,999 vV YacTuyHoe nepekpbne NUHWiA 0,36 mr/iam° 1,62 mMr/am®
Pb 220,353 Co YacTuyHoe nepekpbirne nuHuin 0,26 Mr/gm° 1,01 mr/gm
Pb 220,353 Ti YacTuuHoe NepekpbITue NUHWIA 0,17 mr/am® 0,39 mr/am’
Pb 224,688 Co CoBnageHue MHWiA 0,31 mr/iam’ 1,30 mr/am®
Pb 224,688 Cu CoBnageHue nNHU 5903 mr/gm® 28980 mr/gm°
Pb 224,688 Fe CoBnageHue nnHuiA 6,28 mrigm’ 32,75 mr/am®
Pb 224 688 Mo CoBnageHne NuHWii 7,04 mr/am® 35,58 mrigm°
Pb 224,688 Ti YacTnyHoe NepexpbTne InHuiA 1,50 Mr/gm® 7,39 mr/gm®
Pb 261,418 Co CosnageHune nuHui 23,64 mrigm’ 117,84 mr/gm®
Pb 261,418 Fe CoBnageHue nnHuii 5,06 mr/gm’ 2532 mr/gm’
Pb 283,306 Fe CoBnageHune nuHui 0,18 mrigm’ 1,32 mrigm’
Tl 190,801 Co YacTuuHoe nepekpbrne NUHUiA 0,76 mr/iam® 3,83 mrigm’
Tl 190,801 Mo YacTuyHoe nepeKpbITue NUHWiA 0,81 mrigm’ 4,05 mrigm’
Tl 190,801 Vv YacTuuHoe nepeKpbITue NUHWIA 0,40 mr/am’ 1,94 mr/igm’
Tl 276,787 Mn CosnageHue MHWi 1,73 Mrigm® 8,37 mrigm’
Tl 276,787 Ni YacTuuHoe nepekpbrne NUHUiA 0,02 mrigm® 0,06 mrigm’
Tl 351,924 Ti CoBnaaeHue nnHuii 0,19 mrigm’ 1,06 mr/iom’
Tl 351,924 Vv CoBnaieHue nnHuiA 0,29 mr/am’ 1,50 mr/gm’
Zn 202,548 Cr YacTuuHoe nepeKpbrne N1HUiA 1,00 Mr/gm® 5,11 mrigm’
Zn 202,548 Cu Cosnaaexue NnHWiA 1,08 mrigm® 5,43 mrigm’
Zn 202,548 Ni YacTuyHoe nepeKpbITue NUHWIA 0,18 mrigm’ 0,90 mr/am’
Zn 213,856 Cu YacTuuHoe nepekpbITue NUHWiA 0,43 mrigm’ 2,18 mrigw®
Zn 213,856 Ni CoBnaaeHue nnHwii 0,36 mr/gm’ 1,83 mr/igm’
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Tabrnmuya B.3 — T[loTeHUWanbHble MOMEXU W 3KBUBAMEHTbl KOHLUEHTpauuW aHanusumpyemoro anemeHTa (Mr/m),
npoucxoasLyue oT NOMEX Ha HeCKOMbKUX Mr/N YpOBHSAX AN 0CeBOii (akcuansHoi) nnasmel (Varian Vista-PRO ™)
< Al Ca Cr Cu Fe M Mn Ti \'
A”a’;ﬂi':niﬁ“’"’"" :,\’,[ ,\';22“:5 1000 | 1000 | 200 | 200 | 1000 | 1000 | 200 | 200 | 200
mr/omv® | mrigv® | mrigv® | mr/am® | me/am® | mr/av® | mriam® | mrav® | mrigm®
AnoMuHUIA 257,509 2,0 H-T. — — —_ — — — — —
Cypbma 206,834 0,5 — — 2,5 — — — — — —
MbILWbsK 188,980 0,5 — —_ — —_ —_ — — — —
Bapuii 455,403 0,02 — — — — —_ — — — —
Bepunnuia 313,042 0,02 — — — — — — _ — 0,02
Kagmuin 214,439 | 0,005 — — — —_ —_ — — — —
Kansupmin 315,887 5 — H-M. — — — — — — —
Xpom 267,716 0,02 — — H-M. — 0,06 — 0,02 — —_
KoBanbt 238,892 0,02 — — — — — — — — 0,05
Meab 324,754 0,02 — — — H-M. — — — — —
»eneso 238,204 1 — — — — H-n. — — — —_
CeuHeL 220,353 0,02 — — — —_ —_ — 003 — —
Marnuia 279,553 1 — — — — — H-. — —_ —_
MapraHeL 257,610 0,2 — — — — — — H-M. — —_
Monn6aeH 202,032 0,02 — — — — — — — — 0,06
Hukenb 231,604 0,02 — — — — — — — —_ —_
docdop 213,618 0,5 — — — — — — — — —
Kanui 766,491 1 — — — — — — — — —_
Hatpuia 589,592 0,5 — — — — — — — — 1,4
CeneH 196,026 0,5 — — — — — — — — —
CTpOHLMiA 407,771 0,02 — 0,03 — — — — — — —
Tannuit 190,794 0,1 — — — — — — 0,3 — 0,3
TutaH 336,122 0,02 — — — 0,04 — — — H-N. —
Banaguii 292,401 0,02 — — — — — — — 0,21 H-N.
LinHk 213,857 0,05 0,08 — — 0,12 — — — — —
H-M. HEMPUMEHNMO.
2 LOQ = npeaen onpezeneHus.
Tupe o03HavaloT, YTO MOMEXW He Habnwganucb, faxe korAa Mellarliye 3MeMeHTbl BBOAMIIMCH B CrieayloLmx
KOHLIEHTPaLMAX:
Al — 1000 mr/n (Mr/am®), Cu — 200 mr/n (Mr/am®), Mn — 200 mr/n (mr/om®
Ca — 1000 mr/n (Mr/am®), Fe — 1 000 mr/n (mr/am®), Ti — 200 mr/n (MI’//J.Mé),
Cr — 200 mr/n (mr/am®), Mg = 1 000 mr/n (Mr/am®), V = 200 mr/n (Mr/am®).
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Mpunoxexnue JA
(cnpaBouHoe)

CBeeHusa 0 COOTBETCTBUM MeXrocyaapCcTBeHHbIX CTaHAAPTOB
CCbJTOYHbBIM MeXAYHAapPOAHbIM CTaHAAPTaAM

Tabnuya OA1

OcHoOBHoIM MeToA onpeaeneHns
NOBTOPSAEMOCTU 1 BOCNPON3BOAMMOCTHU
CTaHAapTHOro MeToAa N3MepeHUiA

Ob6o3HaueHne 1 HaMMEHOBaHNE CCbINTOYHOrO CteneHb O6o3HaueHne 1 HaMMeHoBaHNe
MEXAYHapOAHOro cTanaapTa COOTBETCTBUS MEXrocylapCTBEHHOr0 CTaHAapTa
ISO Guide 32
KannbpoBka B aHanmUTUYecKon Xummm n _ "
UCrofb30BaHNE CepTUMULIMPOBaHHbIX
CTaHAapTHbIX 06pas3LoB
ISO 3696
Boaa ans nabopaTopHOro MCMonb30BaHNs B _ %
aHanMTUYECKNX LiENsiX. XapaKkTepuUcTUKM U
MeToZAbl TECTUPOBaHUS
ISO 5725-1 FOCT UCO 5725-1-2003
TO4YHOCTb (MPaBUBHOCTE U NPELM3NOHHOCTL) DT TouHoCTb (NPaBWUSIBHOCTE M MPELM3NOHHOCTL)
METOA0B U pe3ynbTaToB M3MepeHuin. Yactb 1. MeTOA0B U pesynbTaToB uaMepeHuin. Yactb 1.
OCHOBHbI€ MOMOXEHWS 1 onpeaeneHns OCHOBHbIE MONOXEHUS 1 onpeaeneHns
ISO 5725-2 FOCT UCO 5725-2-2003
TOYHOCTb (MPaBUBHOCTE U NPELM3NOHHOCTL) TouHOCTb (NPaBWUSIBHOCTE M MPELM3NOHHOCTL)
METO/A0B U pe3ynbTaToB M3MepPeHUn. YacTb 2. DT MeTOA0B U pesynbTaToB U3MepeHuin. YacTb 2.

OcHOBHOIN MeTo/ onpeerneHns NoBTOPSIEMOCTM U
BOCMPOM3BOAMMOCT  CTaHZapTHOrO  MeToja
n3mepeHui

ISO 11465

KauecTtBo nousbl. OnpegeneHme mMaccoBoi
[OOMNN CyXOro BelLlecTsa U MacCoBOro
OTHOLLeHMs Brarn. paBUMETpPUYECKNA METOA

ISO 11466

KauecTtBO nouBbl. 3BneyeHne
MUWKPO3NEMEHTOB, PACTBOPUMBIX B «LIAPCKOW
BOJKE»

ISO 14869-1

KauecTBo nouBbl. PacTBopeHue ans
onpeaeneHus obLero coaepaHus
anemeHToB. YacTb 1. PacTBopeHue ¢
NOMOLLIbIO (PTOPUCTOBOAOPOAHON (MNaBMKOBOIA)
N XJTOPHOMN KNCIOT

ISO 14869-2

KauecTBO nouBbl. PacTBopeHue ans
onpeaeneHus obLiero cogepXaHus
anemeHToB. YacTb 2. PacTBopeHue ¢
MOMOLLBIO LLLENTOYHOro CrinaBneHns

ISO 14870

KauecTBO nouBbl. JKCTpakuma
MUKPO3MEMEHTOB C NOMOLLB0 BydepHoro
pactBopa DTPA

*

COOTBETCTBYIOLMIA  MEXIOCYAapCTBEHHbIA  CTaHAapT OTCyTCTBYET. [0 ero MpUHATUS  pekoMeHZyeTcs
Ucnonb3oBaTe MEPEeBOA Ha PYCCKU A3blK AaHHOTO MEXAYHapOAHOro CTaHjapTa WM FapMOHU3MPOBaHHBIA C HUM
HaLMoHanbHbIi (roCYAapCTBEHHbIA) CTaHAapT CTpaHbl, Ha TEPPUTOPUA KOTOPOW MPUMEHSIETCS HAaCTOALWMIA CTaHAapT.
WMHopMaLmsa 0 Hanmnumy nepesBoga SaHHOTO MeXAyHapoAHOro cTaHaapTa B HauMoHanbHOM (hoHAe CTaHAapToB WM B
MHOM MecTe, a TakKe WH(OPMaLMs O JAeACTBUM Ha TeppuTOpUM CTpaHbl COOTBETCTBYIOLLEro HaLMoHanbHOro
(rocylapcTBEHHOTO) cTaHfapTa MOXeT ObiTb MpuBeAeHa B HaLUMOHambHbIX MHMOPMALMOHHBIX AaHHbIX, [OMOSHSOLLMX
HacToALLMIA cTaHaapT.
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