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Focynaperpennas cucreMa obecneuenns eIHHCTBA H3MepeHHii
CnekTpoMeTpbl ONTHYECKHE IMICCHOHHBIE ¢ HHAYKTHBHO CBA3AHHOI MIT 53-241-2019

maazmoii SPECTROGREEN

MeToanka noBepku

Jarta BBeaeHns B AeiicTeHe: HoHb 2019 1

1 ObaacTy npuMeHeHHs

HacTosimas MeTonnka MOBepkH pacmipocTpaHfeTcs Ha CHEKTPOMETPHI ONMTHYECKHE IMHCCH-
OHHBIC ¢ HHIAYKTHBHO cBs3zaHHOH mnasmoii SPECTROGREEN (manee - cneKTpoMeTphl) MpoH3BO -
ctBa pupMmel «Spectro Analytical Instruments GmbH», TepMaHis 0 YCTaHABTHBAET METOIEI H cpen-
CTBa MEPBHYHOI H MEPHOIHYECKOH MOBEPOK.

[ToBepka cneKTPOMeTPOB NOMKHA MPOH3BOAHTECS B COOTBETCTBHH ¢ TPeGOBAHHAMH HACTOS-

e MeTonukH. MHTepBam MesKay moBepkaMi — OTHH TOJ.

2 HopmaTHBHbIE CCHIIKH

B HacTosileil MeToMKe IOBEPKH HCMOMB30BaHBI CCBUTKH HA CEAYIONIHE JOKYMEHTHI:

ITpukas Munnpomtopra Pocenn N 1815 ot 02.07.2015 «O6 yTBepkaeHHH [Mopsioka npose-
ACHHSA MIOBEPKH CPEICTB H3MEPEHHIT, TpeDOBaHHA K 3HAKY MOBEPKH W COAEPIKAHHIO CBHICTENBCTBA O
MOBEPKe» (C H3MEHEHNAMH 10 npukazy Muunpomtopra Ne 5329 ot 28.12.2018)

Ipukas Muntpyna Poccun Ne328u ot 24.07.2013 «O6 yreepkaennn ITpasun mo oXpaHe
TPyAa MPH 3KCIUIYaTallHH 37eKTPOYCTAHOBOK

I'OCT 12.2.007.0-75 Cuctema cTaHzapToB Ge30macHOCTH Tpyaa. M3nemus MEKTPOTEXHHYE-
ckue. O6mue TpeGoBanus Ge30MacHOCTH

'OCT 6709-72 Bona anctunnnpoBanHas. TeXHHYECKHE VCIOBHS

FOCT 1770-74 Tlocyaa mepHas naGopatopHas crekisuHas. Lpnusapsr, MEH3YPKH, KOJOBI,
npoSupkH. OOILHe TeXHHYECKHE YCIOBHA

IF'OCT 29169-91 IMocyna naGopatopras cTeknsHHas. [THNETKH ¢ 01HOIH OTMETKOI.

3 Onepaunn noBepkn

3.1 Ipu noBepke MOMKHEI GBITH BEIMOIHEHB] OTIEPALIHH, YKA3aHHEIE B TaGnuie 1.




Tabmuua 1 — Onepaunn nosepkn

HammenoBaHue onepaiun Homep O6s3aTeNEHOCTE NPOBEICHUS Olle-
MyHKTa paiiHii pH
METOAHKH MEPBHYIHOT NEPHOIHYECKOH
HOBEPKH TIOBEpKe NOBEpKe
1 BremHuuii ocMoTp 8.1 Ia Ja
2 OnpoGoBanne 8.2 Ja Ja
3 TlpoBepka METPONIOTHYECKHX XapaKTEPHCTHK 8.3
3.1 IlpoBepKka OTHOCHTENBHOTO CPEHErO KBal-
PaTHYECKOTO OTKIIOHEHHS Pe3yIbTaTOB H3MEpe-
8.3.1 na Ja
HHI BBIXOJHOTO CHTHAJA, MPH MAcCoOBOii KOH-
LeHTpann He Menee 0.5 Mr/mv’
3.2 TIpoBepKka OTHOCHTENBHOM MOTPEIIHOCTH
H3MEPeHHiT MacCOBOH KOHIECHTPALHH KOH- 832 Ja Ja
TPOJIBHBIX 3NIEMEHTOB
3.3 Ilpoepka npenenos oGHapyKEeHHS 833 Ia Ja

3.2 B ciyuae HeBBIMONHEHHs TpeGoBaHHii XOTa GBI K 0IHOI H3 Omepammii MoBepKa mpekpa-

IIAETCA, CIEKTPOMETp GpakveTcs.

4 Cpeacrsa noBepkn

4.1 [Ipu npoBesieHnn MOBEPKH MPHMEHSIOT CEAYIONUIHE CPEICTBA OBEPKH:

- I'CO 7877-2000 (maccoBas KOHUeHTpaHs HOHOB cBuHUa 1.0 r/mm°. oTH. MOrPeLHOCTh
+ 1,0 %);

- I'CO 7762-2000 (maccoas KOHUeHTpaiHs HoHOB MapraHua 1.0 r/mv’. oTh. NOTPEIIHOCTE
+ 1.0 %):

- I'CO 7976-2001 (MaccoBas KOHUEHTpauus HOHOB Mbimbaka 0.10 r/mm . oTH. MOTPELIHOCTE

= 1.0 %).
4.2 JlonyckaeTcs npHMeHeHHe JPYTHX CPEICTB MOBEPKH, 06eCIeUHBAIONINYX Tpedyemyro Tou-

HOCTE H JHAMA30HBI II'}MEpQHHﬁ.

S TpeboBanus 6e3onacHocTH

Ipn npoBeneHnn noepkn AomkHbI GbITh cobmozensl «[Tpasnia mo oxpate TpyZda NMpH 3Kc-
IUTyaTaliH 3N€KTPOYCTAaHOBOK», YTBepikaeHHbIe [Ipukaszom Muntpyaa Poccun Ne328u ot 24 miong
2013 r.. tpeGosanna F'OCT 12.2.007.0. [ins BBINOIHEHHS H3MEPEHHIT JOMYCKAOTCA JTHIA, npoLeI-

LIHE HHCTPYKTaK H 00y4eHHBIe paboTe CO CIEKTPOMETPOM.

n



6 VYcioBHS NOBepKH H MOATOTOBKH K Heii

6.1 Tlpn npoBeneHHN MOBEPKH JOMKHBI GBITh COOMOCHBI CNIEYIOMIHE YCIOBHS, €CTH HHbIE
HE OTOBOPEHBI 0C000:
- TeMIepaTypa oKpyKawoouero posavxa, °C ot 18 mo 25
- OTHOCHTE/IbHAS BNAXKHOCTh BO3ayXa, % ot 20 go 80
6.2 CnekTpoMeTphl YCTAHABIHBAKTCA BAANH OT HCTOYHHKOB MArHHTHBIX H INMEKTPHUYECKHX

nonei.

7 TloaroToBKa K nMoBepke

CneKTpOMEeTpBl MOATOTOBHTE K paboTe B COOTBETCTBHH C PYKOBOJCTBOM MO SKCTUTYATALIHH
(nanee - PD).
CranzapTHble 06pa3LbL, HCMOTB3YEMbIE TPH NOBepKe, MOATOTOBHTE K paboTe B COOTBETCTBHH

C MacTOPTOM.

8 TIIpoBenenne noBepku

8.1 Bremnuii ocMoTp.

[IpH BHEIIHEM OCMOTpE YCTAHOBHTD:

- OTCYTCTBHE BHAHMBIX TIOBPEIKACHHIT CIEKTPOMETPOB:

- YeTKOCTh 0003HAUCHHH H MAPKHPOBKH.

8.2 OnpoGosanne.

8.2.1 BKmoUNTE cIeKTPOMETp H 3aMycTHTE NPOGHYIO NPOLEAYPY H3Mepenus ognoro 3 'CO,
YKa3aHHBIX B pasjene 4. YOeAHTHCA, UTO CMEKTPOMETp (DYHKLHOHHPYET W pe3y/ibTaThl H3MEpPEHHA
BBIBOZATCS HA KpaH MEPCOHANBHOTO KOMMBIOTEPA ¢ HCTIONB30BAHHEM MPOTPAMMHOTO 00eCTieYeHHS
CMEeKTPOMETpA.

8.2.2 TIpoBecTH MPoBepKY HACHTHOHKALHOHHBIX AaHHBIX 110 cnekrpomerpa. Unentuduxa-

uHoHHble JaHHbie [10 T0MKHBI COOTBETCTBOBATH YKA3aHHBIM B TaGmHIle 2.

Tabnnua 2 — Haentndukauuonnsie qanssie [10

HMaenTHduKalHoHHBIE JaHHbBIE (TPH3HAKH) 3HaueHHe

Haentndukannonroe Hanmenosanne [10 ICP Analyzer Pro

Homep Bepenn 10O -

Ludpopoit nnentndmkarop 110 -

8.3 IpoBepka MEeTPONOTHYECKHX XapaKTepHCTHK
8.3.1 TlpoBepka OTHOCHTENBHOTO CPEHEro KBAAPATHYECKOTO OTKIOHECHHS pe3y/bTaToB H3-

MepeHHI BBIXOJHOTO CHIHANA. MPH MAcCOBOIT KOHIEHTpaunH He MeHee 0.5 mr/am’



[IpoBepky otHOcHTenbHOrO CKO pesynbTaTtoB H3MepeHHil BEIXOTHOTO CHIHATA MIPOBECTH ¢
Henonp3obanHeM I'CO KOHTPONBHBIX 3MEMEHTOB H He MeHee 2-X PacTBOPOB Ha OCHOBE Pa3GaBIeHus
I'CO. mpHroTOBNEHHBIX MO NPHIOKEHHIO A (C MAcCOBOH KOHLEHTpaLHeii KOHTPOJBHEBIX 3IEMEHTOB
ot 0.5 1o 1000 Mr/mnv’, ans HoHOR MBimEsKa ot 0.5 10 100 Mr/m).

VCTaHOBHTL peiKHM paboThl CIIEKTPOMETpa B COOTBETCTBHH ¢ P 1 H3MEPEHHIT OTHOCH-
TENbHOH HHTEHCHBHOCTH CNIEKTPaIbHOM THHHH OT KOHKpeTHOTO 3eMenta ['CO.

Boimonuute He MeHee 10 H3MepeHuii BEIXOJHOTO curHana kaxmoro I'CO. VKa3aHHBIX B 4.1.

Ilo pesynbratam u3mepennit ams kakzoro T'CO u pacTBopa Ha OCHOBe paz6asnenns 'CO

BBIYHCIIHTE CpefiHee apH(MeTHYeCKoe BBIXOJHOro cHrHana ( / , ) 1 otHocuTensHoe CKO (S)) pe-

3yABTAaTOB H3MEPEHHI BBIXOJHOTO CHTHAMA MO GOpMYTIaM:

35
[ == (1)

n

(2)

rae [, - pe3ynbTar i-ro H3MepEeHHs BEIXOAHOTO CHTHANA j-TO 3MeMEHTa, YCII. e11.;

7 - YHCJIO H3MEPEHHIT BBIXOJHOTO CHIHATA.
[Tony4ennble 3Hauenns otHocutensHoro CKO pesymbratoB H3MepeHHIl BBIXOJHOTO CHIHAMA

JAOIKHBI YIOBICTBOPATE TPeOOBAHHAM TaOIHIIE! 3.

8.3.2 TlpoBepka OTHOCHTENBHOI MOTPEHIHOCTH H3MEPEHHH MacCOBOif KOHIEHTPAUHH KOH-
TPONBHBIX 3NIEMEHTOB

IIpoBepKy OTHOCHTENBHOI MOTPENIHOCTH H3MEpEeHHIl MACCOBOIT KOHIEHTPAIHH KOHTPOJIb-
HBIX 37IEMEHTOB ¢ Henonk3oBaHHeMm I'CO i pacTeopor Ha ocHoBe pastasrnenns ['CO, npHroToBneH-
HBIX MO NpHIokeHHIO A ([Ins Kaknoro KOHTPONBHOTO 3IEMEHTA PHTOTOBHTE 3 pacTBOpa ¢ Macco-
BOIi KOHUECHTpalHeH KOHTPONBHBIX 3MEMEHTOR B AHanasone ot 0.5 10 1000 Mr/ane. 118 HOHOB Mbi-
meska ot 0.5 10 100 mr/mv?).

BBIMOIHHTE He MeHee Tpex H3MepeHHil MaccoBoi KOHLEHTPALHH KOHTPOJIBHOTO 3/IeMEHTa B
Ka7KIOM pacTBOpe. MPHIOTOBICHHOM MO MPHIOKEHHIO A. JInd KajkI0ro ciydas paccuuTaTh CpeaHee

apumeTHieckoe (X, ) H OTHOCHTEIBHYIO MOrPElIHOCTE (0, ) H3MepeHHiT MacCOBOIl KOHLEHTpALHH

KOHTPOJIBHBIX 3JIEMEHTOB MO (JOPMYJIaM:



8§ =257 100, 4)

rae X, - i-oe 3HaueHHe MACCOBOIl KOHUEHTPAIHH J/-TO KOHTPOJIBHOTO 3nemenTa B I'CO win
1/} o

PacTBOpe. MPHTOTOBACHHOM o [Ipunoxkennro A, MKr/am’:
N — YHCIO H3MEpPEHHii:

A, - 3Ha4YeHHe MacCOBOIT KOHUEHTpaIHH j-ro KOHTponbHOrO 3neMenTa B 'CO uin pactBope.

NPHTOTOBNEHHOM 10 [Tpunoskenuto A, Mkr/m’.

[TonyueHHBIe 3HAYEHHS OTHOCHTENBHOI NOTPEIIHOCTH H3MEPEHHIT MaccOBOI KOHUEHTpaLHH
KOHTPONBHBIX 3EMEHTOB J0KHBI YIOBICTBOPATE TPEGOBAHHAM TaOHIE! 3.

8.3.3 Iposepka npenenos oGHapyKeHHs

[TpoBepky npenena oGHapykenns KOHTPOMBHBIX 3MeMeHTOB (Mn, As, Pb) nposectn ¢ nomo-
WK paCcTBOPOB Ha OCHOBe paszbasienHs ['CO. NpHroTOBNEHHBIX MO npunoxkennio A. Ipoeectn ne
MEHEE TPEX MapaniieNbHBIX H3MEPEHHI HHTEHCHBHOCTH SIeMEHTOR B NPHTOTOBIEHHBIX PacTBOpax B

COOTBETCTBHH ¢ P73,

[Ipenenst oGHapy:keHHs ( ¥, ) paccuntats o dopmyne

I
Y,=3.§ — .| (5)
l,'um.‘u - ];rfn-mr
rae [, . - HHTEHCHBHOCTE (JOHA j-TO 1MeMeHTa. yCIL. en.;
1, - HHTEHCHBHOCTB MHKA j-TO 3EeMEHTa, YCIL en.;

S, — otHocuTenbHOe CKO Mexkay pe3ynbTaTaMu He MeHee 3-x NapaienbHbIX H3MEPEHHI j-To He-

MEHTa, OTH. €]1.
€', —MaccoBas KOHUEHTPALHA j-TO SMeMEeHTa B HCTIONB3YEMOM PacTBOpPE, MKI/IM-.

[MonyueHHbIe 3HAYCHHA npeaenos oOHapYKEeHHS 3MeMEHTOB JOMKHEI VIOBJIETBOPATH TpeGo-
BaHHAM TaOIHIEI 3.

Tabnuna 3 — Merponornyeckue XapakTepHCTHKH

Haumenopanme xapakrepucrukn 3HacHne A3 MoaHpuKauy
SOP DSOI

Tlpenen oGHapyKeHHA KOHTPONBHBIX SMEMEHTOB, MKI/IM-. He XyiKe

Mapranen 0.4 0.3

Merbsak 7.0 5.0

CBHHel 9.0 7.0
TIpenen nonyckaeMoro OTHOCHTEALHOTO CPeIHET0 KBaJpaTHYECKO-
TO OTKJIOHEHHA pe3yIbTaTOB H3MEPEHHIT BLIXOTHOTO CHIHAMA, TIPH 1.0 1.0
MaccoBOH KOHUEHTpaunH He MeHee 0.5 Mr/am’, %
Ilpenensl nonyckaemMoii OTHOCHTENBHO MOTrPEHOCTH H3MEPEHHI L5 "
MaccoBOii KOHUEHTPALHH KOHTPOJIBHBIX 37IeMeHTOB. % )




9  Od¢opmaenne pe3yabTaToB NOBEPKH

9.1 OdopmnsioT npoToKoN MPoBeeHHs MOBEPKH B MPOH3BOIBHOI opme.

9.2 TonoKHTeNbHBIE Pe3yNbTaThl MOBEPKH OOPMIAIOT BBIIAYeii CBHICTENBCTRA O MOBEpKE B
cootseTcTBHH ¢ [Iprkazom Munnpomropra Ne 1815, 3nak noBepkH B BH/Ie OTTHCKA MOBEPHTENBHOTO
KJIefiMa HAHOCHTCA Ha CBHIETENBCTBO O TMOBEPKe.

9.3 TlpH OTPHUATENBHEIX Pe3y/NbTaTaXx MOBEPKH CMEKTPOMETP MPH3HAKOT HENPHTOAHBIM K
AanbHEHIIEH SKCIIyaTalHi W BBIZAIOT H3BEIICHHE O HEMPHIOIHOCTH ¢ YKA3aHHEM NPHYHH B COOT-

BeTCcTBHH ¢ [Iprkazom Munnpomropra Ne 1813,

PaspadoTunk:

Hukenep I kat. 126.241 ®I'YI1 « VHHHUM» 3ennkoB E.O.
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IPHJIO)KEHUE A

(oOs3aTensHoe)

Ipouenypa npuroToBieHns: pacTBOPOB Ha ocHoBe pa3baaenns ICO

A.l Jing npuroToBneHns pacTBOPOB Ha ocHoBe pasGasrnenns I'CO (aanee - PacTBOPBI) HC-
NONb3YIOT:

- I'CO ¢ u3BeCTHEIMH 3HAYCHHAMH MAacCOBOT KOHIEHTPALHH KOHTPOJIBHBIX 3IEMEHTOB;

- BoAY aucTtHHpoBanHyio no N'OCT 6709:

- Ko/1661 MepHble mo F'OCT 1770;

- munetku no 'OCT 29169.

A.2 TlocmenoBaTenbHOCTh MPHTOTOBNEHHS PACTBOPOB HA OCHOBE pazbasnenns I'CO ¢ wus-
BECTHBIMH 3HAUYEHHAMH MacCOBOIl KOHIEHTpallHeli 3eMeHTa.

PacTBOpBI IPHTOTOBHTE MyTeM MOCTEI0BATENLHOTO pasbasnenus 'CO.

A.2.1 B 4HCTYI0. CYXYIO MEPHYIO KONGY MOMECTHTD AMHKBOTHYIO 9acTh HexoaHoro 'CO o06b-

€MOM. BEIMHCIAEMBIM 10 (popMyie

V=2x (A.1)

rae A, - aTTeCTOBAHHOE 3HAUCHHE MACCOBOIl KOHLUEHTPALHH 37MeMeHTa B HexoaHom I'CO

3
2.

(PHBEJCHO B MAacmopTe), MI/AM’: 4, - 3HaYeHHE KOHLEHTPALHH., KOTOPOe HEOOXO0IHMO NPHroTO-
BHTb, MI/2M’; V. - 3amaHAbI 06beM MEPHOIi KOMObI, HEOOXOMUMBIIT /U POBEAEHHS MOBEPKH COOT-
BETCTBYIOLIETO CHEKTPOMETpA, IM".

[Mpumeuanne: O6beM MepHOii KOTOH H MHIETKH A1 0TOOpa ANMHKBOTHI BEIOPATh, HCXOAA H3
00BeMa pacTBopa. HeoGXOIHMOTO U1 MPOBEICHHS H3MEpEHHi.

A.2.2 3ateM Kondy 3amoNHHTE 10 METKH AHCTHIUTHPOBAHHO#H BOJIONL. 3aKpBIThH NpoOKoil H
TIIATENIbHO MePeMelaTh.

A.2.3 PacTBOpbI Ha ocHOBe pasbapnenus [CO HCTIONB3YIOT TOMBKO B JCHb MPHTOTOBICHHS.



