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Mpeaucnosune

1 NOATOTOBJ/IEH OTKpbITbIM akLuMOHEepHbIM 06LWecTBOM «Hay4yHo-uccnenoBaresbCkuii LLEeHTP KOH-
TPONSA ¥ AUNArHOCTUKM TeEXHUYeCKuX cuctem» (AO «HWL, K[») Ha ocHOBe COGCTBEHHOrO NepeBoa Ha PyCcCKuii
A13bIK aHr10A3bIYHOM Bepcun cTaHapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHuuyeckMMm KOMUTETOM Mo cTaHAapTusauum TK 457 «Kavectso Bo3gyxa»

3 YTBEPX/EH /I BBEJIEH B ENCTBVE Mpukazom ®efepanbHOro areHTCTBa N0 TeXHUUYECKOMY pery-
NMpoBaHNio 1 MeTpoaornu ot 14 ceHTabpsa 2017 r. Ne 1122-cT

4 HacToAWMmi cTaHfapT NAEeHTUYEeH MexayHapogHoMy ctaHgapty MCO 30011:2010 «Bo3gyx paboueit
30Hbl. OnpefeneHve cofepXaHus MeTansoB U MeTanouaoB B TBEPAbIX yacTuuax aspo3oss MeToAom
Macc-CneKkTPOMeTpUN C MHAYKTUBHO-CBA3aHHOW nnasmoin» (ISO 30011:2010 «Workplace air— Determination
of metals and metalloids in airborne particulate matter by inductively coupled plasma mass spectrometry». IDT).

MexayHapoaHblli cTaHAapT paspaboTaH TexHuuyeckum komuteTom TC 146/SC 2.

Mpu NpYMEeHeHNN HaCcToALWEero cTaHAapTa pEKOMEHAYETCS NCMO/Ib30BaTb BMECTO CChIIOYHbIX MEXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYIOLME UM HaLMOHa/bHblE CTaHAAPTLI, CBEAEHUA O KOTOPbIX NPYBEAEHbI B
A0NONHUTENBLHOM NpunoxeHun JA

5 BBEJEH BINEPBbIE

MpaBuna npuMeHeHUss HAaCTOSLLLEero cTaH4apTa yCTaHOoB/IeHbl B CTaTbhe 26 ®efepasibHOro 3akoHa
0T 29 uioHa 2015r. Ne 162-93 «O cTaHgapTusauum B Poccuiickoin ®egepaunn». NHchopmauus 06 nameHe-
HUAX K HacT oA eMy cTaHAapTy ny6nnkyeTCcA B eXxerofHoM (No CoOCTOSHUIO Ha 1sHBapsA TeKyLwero roga)
NHopMaLnoOHHOMYKa3aTene «HauvoHanbHble cTaHgapThi», a 0uLMaNbHbIA TeKCT U3MeHeHui nnonpa-
BOK — B €XEMEeCAYHOM MHC(DOPMaLNOHHOM yKaszaTene «HalnoHanbHble cTaHgapThi». B cnyyas nepecmoT-
pa (3amMeHbl) WM OTMEHbl HACTOAWEro cTaHjapTa COOTBeTCTBYyKLee YyBeAoM/eHune O6yaeT
ony6/MKoBaHO B GavKalileM BbIMYCKe €XemMeCAYHOro MHMOPMaLMOHHOIo ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyWLWAas VHpopMaunsa, ysefloMIeHne N TeKCThbl pasMelialnTca Takke B
MHChOpMaLMOHHOM cucTeme 06LLero NoibL30BaHNa — Ha ohuLManbHOM caiiTe defepanbiloro areHTCcTBa
Mo TeXHNYECKOMY peryimpoBaHuio u MeTponorun e ceTu IHTepHeT (Mvw.gost. rv)

© CraHgapTuHgopm, 2017

HacTosuii cTaHAapT He MOXEeT 6bITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro nsganus 6es3 paspelleHns ®efepasbHOIO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBegeHve

340poBbe pabOTHNKOB MHOTVX OTpac/ieli NPOMBbILLIEHHOCTN NOABEPraeTcsa PUCKY NPY BAbIXaHUN BO34Y-
Xa, cofepxallero TokCuyHble MeTas bl U MeTannonasl. Cneynanmctam B 06/1aCT NPOMbILLIEHHON TMTEHbI 1
oXpaHbl TpyAa Heobxo4mMmo onpeaenste 3 PeKTUBHOCTbL MEPONPUATUIA MO KOHTPOIIO Haf BpeAHbIMU BO3Aei-
CTBMSIMW Ha pabOTHMKOB, YTO 06bIYHO AOCTUrAETCA M3MEPEHMAMUN COAEPXKAHNSA META/I/IOB U MeTasniougos B
BO3Ayxe paboyeii 30HbI. B HacTosAWweM cTaHAapTe NpuBeAEH J0CTYMHbI MeTOA M3MEePEHUst BO3AENCTBNA MUK-
POKO/IMYECTB MeTasI/I0B U MEeTa/I/ION0B B LUMPOKOM AManas3oHe KOHLEeHTpauui, Ncnosb3yemMblx B 0Tpacisax
NPOMbILL/IEHHOCTU. MeToA npefHasHayeH N8 NPUMeHeHns opraHusauusamu, 3amHTepecoBaHHbIMU B coxXpa-
HeHVKn 340poBbA 1 6e3onacHOCTU paboTHMKOB; cneynanucTamu, paboTalwmmm B 061acTi NPOMBbILLIEHHO
TUrMEHbI M OXPaHbl TPYAA; aHannTuyeckmmMmm nabopaToprsiMy M NPOMbILLIEHHBIMW NPEANPUATUAMU, ABASIOLN-
MUCH NOTPeBUTENAMN METaNI0B U METaN/TIONA0B, UX paboTHUKaMU U T. 4.

HacToawmii ctaHaapT ycTaHaB/ivBaeT MeTOA OnpejesieHnss MacCoBON KOHLEHTpauuu MeTansioB u
MeTannongoB B BO3yxe paboyeli 30HbI C UCNO/b30BaHNEM KBaAPYNO/IbHOW Macc-CNneKTPOMeTPUN C MHAYKTUB-
HO cBsi3aHHoOl nnasmoii (MCM-MC). ina MHOrMX MeTannoB 1 MeTanI0MAo0B onpeesieHne ¢ UCNoNb30BaHNeM
kBagpynonbHoro NCM-MC npegnouytutesibHeil, N0 cCPpaBHEHUIO C UCMO/Ib30BaHNEM aTOMHOWN 3MUCCUOHHOM
CNeKTPOMEeTPUM C MHAYKTUBHON CBA3aHHON Ni1a3Moil, BCNeAcTBre ee YyBCTBUTENbHOCTU Y MEHbLLETO NPosB-
NIeHNA CNeKTpasibHbIX MeLlatoLLUX BANSHUNA.

B HacToswem cTaHAapTe npueefeHbl TpebosaHna 1 MeToAbl aHanm3a npob pacTBOPOB METOAOM KBaf-
pynoneHoro NCM-MC. Mpu oT60pe Npob TBepAbIX YacTUL, a3p030/1a N0/b30BaTeNAM HaCTOALLero ctaHaapTa
cnepyet o6patutbea kK MCO 15202-1, ans onpefgenieHns npoueayp nNpurotoBieHMs pacTBOpPOB Npo6 Ans
nocnegywouero aHannsa metogom NCr-MC — Kk MICO 15202-2.

Mpun pa3paboTke HacToALero cTaHgapTa npegnonaranoch, YTo BbINO/IHEHNE ero TpeboBaHuii U MHTep-
npeTauuio NoNyYeHHbIX pe3ynbTaToB 6yAeT OCYLLECTBASATL KBATM(ULMPOBAHHbI 1 ONbITHBIA NepcoHarn.
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

BO34YX PABOUYEW 30HbI

OnpepeneHne cogepxaHus mMeTtasnsioB U MeTan/ion[oB B TBEPAbIX YacTulax a3po3onsa MetogomM
Macc-CnekTpomeTpuun c I/IH,CI,yKTVIBHO-CBFI3aHHOI7I nnasmoi

Workplace air. Determination of metals and metalloids In airborne particulate matter by inductively
coupled plasma mass spectrometry

[ata seBegeHns — 2018—12—01

1 O6nacTb NPUMEHEHNS

HacTosawwuii ctaHgapT ycTaHaBAMBaeT METOAVKY OnpefeneHns pacTBOpPOB, CoOAepXallmx TBepable yac-
TULbI. yNOBNEHHblIE Npu oT6ope npo6 B cooTBeTcTBUM € NCO 15202-1 ¢ ucnonb3oBaHMeM KBaApynosibHOM
Macc-CNeKTPOMETPUUN C UHAYKTUBHO-CBA3aHHON nna3moit (MCM-MC). B cTaHgapTe npuBefeHa paspaboTka
MeTOAVKW, NpoBepKa pabounx xapakTepucTuk v agantauusa metoga 4ns CepuitHoro aHanusa.

PacTtBopbl 415 aHanM3a B COOTBETCTBUN C NPUBEAEHHOM METOAUKONM, rOTOBAT cornacHo W C 015202-2.

HacTosAwwuii cTaHfapT NPYMEHSII0T NpU OLeHKe BO3eNCcTBNA MeTasioB U MeTan/ionoB B BO3gyxe pabo-
yeil 30HbI /15 CPaBHEHWSA C NpeenbHbIMK 3HaveHusamu {cMm. Hanpumep (8), [10]).

Hwxe npuBegeH nepeyeHb MeTan/i0B U METaN/IONA0B, AN1A KOTOPbIX GblN YCTAHOBEHbI NpeAesbHO
[onycTuMble 3HaveHus [15] n AN KOTOPbIX MPUMEHSOT OAHY WU HECKOSIbKO METOMK NOArOTOBKM Npo6, ycTa-
HOBMEeHHbIX N C 015202-2, n MeTOAMKY aHann3a, NpuBeAEeHHYI0 B HACTOALWLEM cTaHdapTe. [epeyeHb He ABS-
eTcsa vcyepnbiBawoWwmM. VHdopmMaumsa oTHOCUTENIbHO 3P EKTUBHOCTA MPUMEHEHNS KOHKPETHbIX METOAMK
pacTBOpeHuns Npo6, cogepXalnx a1eMeHTbl, HAMEHOBaHWNS KOTOPbIX BblAeNeHbl KYypCMBOM, OTCYTCTBYET.

ANOMUHWI Liesnii CsuHel, MnatuHa Bonbdpam
Cypbma Xpom NinTtnid Kanuii YpaH
MbIWbAK Ko6anbt MarHuii Poguii BaHaguii
Bapwii Megab MapraHel, CeneH NTTpuid
Bepunnuii Fannuii PTYyTH Cepebpo LIMHK
Bucmyt epmaHnuii MonunégeH HaTtpwuii LinpkoHwii
Bop lradHnit Hukenb Tennyp

Kagmuii NHAani Huno6wuii TaHTan

Kanbumii Xeneso docdop Onoso

MeToAvKy, NpUBeAEHHYI0 B HACTOALLLEM CTaHAAapTe, He MPYMEHSAIOT A1 onpeAeneHns cofepxaHus ane-
MEHTapHOW PTYTU, TakK Kak napbl PTYTU HE MOTYT GbITb Y/I0BNEHBI B cCOOTBETCTBUM ¢ 1 C 015202-1.

MeToauky NMPUMEHSIOT ANS OLEHKN BpefHOro BO3AelCcTBUS 60/1bWMHCTBA METaN/I0B U MeTanouaos,
nepeyncsieHHbIX Bbile, NPy 3TOM TUNMYHaA 06beMHas CKOPOCTb NOTOKa A1 Nepuoja BpemMmeHn oTéopa npob B
Avana3oHe ot 0,5 g0 8 4 cocTaBnseT 2 AMIMUH. Takke 3Ty METOAUKY NPUMEHSAIOT NP OLeHKe BO3AeNCTBUS Mo
OTHOLLEHWIO K NpefenamM AonyCTUMOro KpaTkoOCPOYHOTO BO3eiCTBYSA, KOrAa 3T0 BO3MOXHO.

,ﬂ,l‘lﬂ ,anHOﬁ METOAUKN HE XapaKTepHO 3Ha4YuTesibHOe CrekTpasibHOoe Mellalllee BanaHmne npu ycnosumn
MCMNOoJIb30BaHNA COOTBETCTBYIOLLNX aHAIMTUYECKUX U30ToNoB (CM. A.3). OgHako He61aronpuATHO NOBAUATL
Ha pe3ynibTaTbl U3MEPEHU MOXeT HENoJTHOe CoBNajeHne MaTpul, pacTBOpOB.

N3paHne ohuynanbHoe
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2 HopmaTtuBHbIe CCbIIKU

B HacTosLWem cTaHaapTe UCMONb30BaHbl HOPMATUBHbIE CChISIKW HA CneaytoLme cTaHaapThbl:

ISO 1042, Laboratory glassware. One-mark volumetric flasks (Mocyaa nabopatopHas cTekIsHHas.
MepHble Konbbl C 0HOV METKOIA)

ISO 3585. Borosilicate glass 3.3. Properties (BopocunvkatHoe cTekno 3.3. CBolicTBa)

ISO 8655-1, Piston-operated volumetric apparatus. Part 1: Terminology, general requirements and user
recommendations (YcTpoiicTBa MepHble, NpMBOAUMbIE BAEWCTBIE NopliHeM. YacTb 1. TepmuHonorus, obwve
TpeboBaHVsA 1 peKoMeHAauun nonb3oBaTesto)

1ISO8655-2, Piston-operated volumetric apparatus. Part 2: Piston pipettes (YcTpolicTBa MepHble, NPUBO-
AviMble B feicTBMe nopluHeM. YacTb 2. [uneTkun, NpuBoAVMbIE BAEACTBUE NOPLUHEM)

ISO 8655-5, Piston-operated volumetric apparatus. Part 5: Dispensers (YcTpoiicTBa MepHble, NpUBOAM-
Mble B AelicTBMe nopliHeM. YacTb 5. [o3upytowme ycTpolictea) 1ISO 8655-6. Piston-operated volumetric
apparatus. Part6: Gravimetric methods for the determination of measurement error (YcTpoiicTBa MepHblie, Npu-
BOAMMbIE B AeiicTBME NopluHeM. YacTb 6. [paBuMeTpuyeckme MeToabl onpeseneHust NorpewHocT n3mepe-
HWiA)

ISO 15202-1. Workplace air. Determination of metals and metalloids in airborne particulate matter by
inductively coupled plasma atomic emission spectrometry. Part 1: Sampling (Bo3ayx pa6oueii 30Hbl. Onpege-
NleHne MeTaslIoB U MeTalsIongoB B TBEPAbIX YacTMLax aspo30/ia MeToA0M aTOMHO-3MUCCUOHHON CNEKTPO-
MeTpUW C MHAYKTUBHO-CBA3aHHOM nna3moii. YacTtb 1. OT60p npob)

ISO 15202-2. Workplace air. Determination of metals and metalloids in airborne particulate matter by
inductively coupled plasma atomic emission spectrometry. Part2: Sample preparation (Bo3gyx paboueli 30HbI.
OnpegeneHne mMeTanioB 1 METaNI0MA0B B TBEPAbIX YacTULLaX a3po30/si METOAOM aTOMHON 3MUCCUOHHOM
CNeKTPOMETPUM C NHAYKTUBHO-CBSA3aHHO Nnasmoii. YacTb 2. Mogrotoska npob)

3 TepMuHbI 1 onpeaeneHns

B HacToswem cTaHgapTe NpMMEHeHbI criegytoLine TEPMUHbI C COOTBETCTBYOLW MMM ONpeseneHnamu:
3.1 OCHOBHblIe onpegeneHus

3.1.1 3oHapabixaHus (breathing zone) <o6uiee onpegeneHnes: NpPocTpaHCTBO BOKPYT AnLa paboTHUKa,
13 KOTOPOro NoCTynaeT BAbIXaeMblii BO34YX.

MpunmeuaHune — AgantuposaHo n3EH 1540:2011 |11}. 2.4.5.

3.1.2 30Ha gbixaHusa (breathing zone) «TexHuyeckoe onpegeneHue: Monycgepa (06bIYHO NPUHUMA-
eTcs paguyc 0.3 M). pacnonoxeHHas nepeg anLoM YesioBeka, C LEHTPOM B CEpPeAUHe IMHUN, CoenHAoLLei
YLUN: OCHOBaHWe nonycdepbl NPOXOANT Yepes 3Ty NINHUIO, TEMSA U TOpTaHb.

MpumeuyaHuns

1 Onpepfenexne He NPUMEHUMO, KOTAA UCMONb3YIOT CPeACTBa MHANBUAYANbHO 3aLyUTbl OPraHoOB AblXaHus
2 ApantuposaHo u3 EH 1540:2011 111]. 2.4.5.

3.1.3

xumunyeckoe BelecTtBo (chemical agent): /11060l XUMUYECKNI 31EMEHT WU COEANHEHNE, YNCTOE UK
B CMecH, CyLLecTByloLLee B Npupoje nv o6pasoBasLueecs, NCNo/b3yloLWweecs Uan BbiMyLEeHHoe, BKIoYas
0TX0Abl, B pe3ynbTaTe TPYL0BOW AesATeNlbHOCTU, NPON3BEeAEHHOe NpegHaMepeHHO UK HeT. C Leflblo Npo-
OaXKN UNK HeT.

[AnpekTuBa CoseTa 98/24/EC, cT. 2(a)] [16]

3.1.4 Bo3pgeiicTBMe, BO34ENCTBME NyTEM BAblXaHUs (exposure, exposure by inhalation): CuTyauus,
npy KOTOPOI XMMUYecKoe BeLLLeCTBO NPUCYTCTBYET B BO3AyXe, BAbIXAEMOM Ye/I0BEKOM.

MpumeyaHune — AgantupoBaHo n3 EH 1540:2011 (11),2.4.1.
3.15

npefenbHoe 3HauyeHue npogpeccrnoHanbHOro Bo3geincTeus; (occupational exposure limit value):
MpeaenbHo fonycTMMOe 3HaYeHne yCpeAHEHHOIO Mo BPEMEHU COAEPXaHNA XMMUYECKOro BeLLecTBa B BO3-

AyXe 30Hbl AblXaHNsA paboTHMKa, OTHECEHHOE K YCTAHOB/IEHHOMY pernamMeHTUpoBaHHOMY nepuogy.
[AnpekTnBa CoseTa 98/24/EC. cT. 2(d)] [16]
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3.1.6 mMeToauka u3mepeHunii, ot6opa Npo6 1 aHannsa xMMnM4Yeckux BelLecTs B Bo3gyxe (measuring
procedure for the sampling and analysis of chemical agents in air): Habop onepauuii, cneynanbHbiM 06pa3om
OnMucaHHbIX, A5 0T60pa Npob6 1 aHann3a ogHoro nn 6oee XMMUYECKUX BELLLECTB B BO3AYyXe.

MpumevyaHunn

1 MeToguka BbINOSIHEHUS U3MEPEHUI 06bIYHO BK/OYAeT NOATOTOBKY K 0T60py npob, co6CTBEHHO OT6OP MpPoo,
TpaHCNOpPTMPOBaHUE U XpaHeHUe, NOAroOTOBKY NPO6 k aHanu3y 1 CoO6CTBEHHO aHanns.

2 ApgantupoBaHo u3 Pykosogctea MCO/M3K 99:2007 |4].

3.1.7 pernameHTMpoBaHHbIli nepuog {reference period): YcTaHOBNEHHbI Nepros BpeMeHu, K KOTOPoMy
OTHECEeHO NpegenbHO A0NYCTUMOE 3HaueHne NpothecCoHaIbHOro BO3AENCTBUS A1 XMMUYECKOro BeLLecTBa.

MpumevyaHunn

1 PernameHTMpOBaHHbI Nepnoj 06bIYHO cocTaBAAET 8 Unpu onpeaeneHun 4oarocpoyHoOro Bo3fencTens n 15 MuH
npv onpegeneHnmn KpaTkoCpoUuHOro.

2 ApantupoBaHo u3 EH 1540:2011 (11]. 2.4.7.

3.1.8
paboyasn 30Ha (workplace): Yyactok unm yyactku, B KOTOPOM(bIX) OCYLLLECTBNAETCA NPOU3BOACTBEH-

Haa AeATe/IbHOCTb.
[EH 1540, 2.5.2] [11)

3.2 AHanus

3.2.1 aHanus (analysis): Bce onepauuun, NpoBOAUMbIE NOC/e NOAFOTOBKMA Mpo6bl ANnA onpeaeneHns
KO/IM4yecTBa MM MaccoBOW KOHLEHTpaLuu LeneBoro aHannta(os).

MpumeyaHune — AgantuposaHo n3 EH 14902:2005, 3.1.1 [13].

3.2.2 xonocToli pacTtBop (blank solution): PacTBop, NpUroToB/IEHHbIV HA OCHOBE X0/I0CTOr0 PeakTuBa,
nabopaTopHOI NN X0/I0CTON Npobbl AN YCNIOBUIA NPUMEHEHUSI B COOTBETCTBUM C TOI e MEeTOAUKON, YTo
MNCNO/b3YIOT AN PaCTBOPEHNS NPO6LI.

NMpumevyaHus
1 XosiocToli pacTBOp MPUMEHSIIOT NPU AaNbHENRLINX ONepaymsx, Takux Kak fo6aBneHne BHYTPEHHErNO CTaHAapTa,
ec/in oH fo6aBnseTcs B pacTBOp NPo6bl ANA NPUTOTOBNEHNUSA UCMbITATENBHOMO PpacTBopa A/s aHanusa.

2 ApantupoBaHo u3 EH 14902:2005,3.1.2(13].

3.2.3 rpagyupoBOUHbIii XonocToi pacTeop (calibration blank solution): MpagynpoBouYHbIli pacTsop,
NPUroToB/EHHBIN 6e3 fob6aBneHns paboyero cTaH4apTHOrO pacTeopa.

NMpumevyaHuns

1 MaccoByl KOHLEeHTpauuio onpegensieMblx aHauToB B rpafyvpoBOYHOM XO/I0CTOM pacTBOpe CUMTAOT paBHON
HY /0.

2 ApganTtupoBaHo n3 EH 14902:2005.3.1.2 [13].

3.2.4 rpapyvpoBoyHas kpusas (calibration curve): KpuBas 3aBUCMMOCTU aHa/IMTUYECKOrO CUrHana
npubéopa OT MaccoBOW KOHLEeHTpaLMn CTaH4apTHOro pacTeopa.

MpumeuyaHune — AganTMpoBaHo 13 YNpaB/eHUsi N0 OXpaHe okpyxatouieii cpeabl CLUA (18].

3.2.5 rpagyvpoBoOYHbIii pacTBop (calibration solution): PacTBop, NpuroToBAEHHbIV NyTemM pacTeope-
HMA cTaHg4apTHOro pacTeopa(oB) Wnu pabouyero cTaH4apTHOrO pacTBopa(oB), cofepxalluii UCKOMbI/ aHa-
NN3bl) C KOHUEHTpauuel, noaxosLei Ansa rpafynpoBkn aHaiMTuyeckoro npubopa.

NMpumeyvyaHus
1 MMpw NoAroToBKe rpafynpoOBOYHbIX PACTBOPOB 06bIUHO MPUMEHSIIOT MeToA noA6opa MaTpuLbl.
2 ApganTtupoBaHo 13 EH 14902:2005,3.1.4(13].

3.2.6 xonoctas npoba (field blank): Mpo6ooTbopHas cpeaa, KOTOPYIO NOABEpPratoT Toli Xe obpaboTke,
4TO U cpedy AN oT6opa peasibHON NPo6bI, 3a UCKNIOYEHWEM caMoro oTéopa npobel, T. e. ycTaHaBANBAIOT B
nNpo600T6OPHYMK, TPAHCNOPTUPYIOT K MeCTy oT6opa Npo6 1 3aTem BO3BpaLLaloT B 1abopaTopuio A/15 aHanusa.

3.2.7 uHCTpyMeHTanbHbIN Npegen obHapyxeHus (instrumental detection limit): HanmeHbLwee cogep-
XaHue, Npy KOTOPOM NPMUGOP MOXET OT/IMUMTL COLEPXaHNe aHanmTa oT YoHa, NPOU3BEAEHHOTO NpocTeliLlei
mMaTpuLe.
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MpumeyvyaHune — NHCTPyMeHTabHbI npeAen 06HapyXeHUs MOXET ObiTb OnpefesieH U3 XonocTol, nogkuc-
NEHHOW. LeNOHN3NPOBAHHON UK CBEPXYMCTON BOAbI, UCMOb3yeMOli B kayecTBe MaTpULbl, U C UCMNOMb30BAHUEM TEX Xe
MeTO/f0B pacyeTa, uTo v Ana onpejesieHnn npefena o6HapyxeHus Metoaa.

3.2.8 nabopaTtopHas xosocTas npoba, xonoctaa cpepa (laboratory blank, media blank): Hencnonb-
30BaHHan Npo6ooTHopHas cpefa, B3siTas 13 TON e napTuu, 4To 1 cpefa A5 0T6opa peasbHbIX NPO6, HO He
nokvpasLluas nabopaTopuu.

3.2.9 nuHelHbIN gnHamunyeckuii guanasoH (linear dynamic range): luana3oH 3Ha4YeHWii MaccoBOi
KOHLeHTpaLummn aHanmTa. B KOTOPOM rpagynMpoBoYHasn XxapakTepuctmka mHenHa.

MpumeyaHune — HUKHAA rpaHuLa NMHERHOro JMHAMUYECKOro Anana3oHa onpegenseTcs npeaenom o6Hapy-
XEHUS. BEPXHASt — HAYa/IOM n3rnéa rpagympoBOUYHON XapaKTepUCTUKM.

3.2.10 npegen o6HapyxeHusa metoga (method detection limit): MUHMManbHOe cofepxaHne aHanuTa.
KOTOPOMY NOJaHHOW MeToANKe COOTBETCTBYET 3HAaUYEHME BbllLEe HY/ 1A C ,OBEPUTENIbHON BEPOATHOCTbLIO 99 %.

3.2.11 npepen KonunyecTBeHHOro o6HapyxeHus (quantification limit, quantitation limit): MuHumans-
HOe cofilepXaHune aHanmTa. KOTopoe MOXeT 6bITb U3MEPEHO C MPUEMIEMON NPELM3NOHHOCTbIO.

3.2.12 xonocToli peakTus (reagent blank): Bce peakTusbl, ICNONb3yeMble A1 paCTBOPEHUSA NPO6bI, B
TeX Xe KoNnyecTsax, YTo NPy NPUroTOBAEHNM XON0CTbIX PACTBOPOB UM PACTBOPOB NPOGbI.

MpumeuyaHune — XOMOCTON peakTUB UCMOMb3YIOT A5 OLEHKU 3arpsi3HEHUN, MPUBHECEHHBIX U3 1a60PaTOPHON
cpefpl, Y XapakTepUCTMKM CNEKTPasibHOTro hoHa OT PeakTMBOB, UCMNO/b3yeMblX NPY NOATOTOBKE NPO6bI.

3.2.13 pacTtBopeHue npob6bl (sample dissolution): Mpouyecc nonyyeHns pacTeopa, coAepxallero sce
aHaNuUTbl, NPUCYTCTBYIOLWME B NPo6e, pe3yibTaToM KOTOPOro MOXeT GbiTb Kak NoJsiHoe, Tak U YyacTUYHoe pac-
TBOpEHWe NpoGbI.

MpumeyaHune — AgantupoBaHo u3 EH 14902.2005.3.1.25[13].

3.2.14 noproToBka npobbl (sample preparation): Bce onepauumu, npoBoAvMble € TPo60oIi nocne TpaHe-
NOPTMPOBAHUSA 1 XpPaHEHUS, BKNOYAA NepeBog npobbl B COCTOSIHUE, BKOTOPOM OHa NpUrofHa 418 NpoBeaeHus
KONIMYeCTBEHHOr0 aHann3a, ecnv 310 Heo6Xo4UMO.

MpumevyaHune — AgantupoBaHo u3 EH 14902:2005,3.1.24 (13).
3.2.15 pacTtBop npo6bl (sample solution): PacTBop, NpUroToBAEHHbI NyTEM PaCTBOPEHUS NPOO6BLI.

MpumeyaHnsa

1 MoryT noTpe6oBaTbCs AONOHUTE/IbHbIE ONepaLun ¢ pacTBOpoM Npobbl, Hanpumep, pasbasneHne, Ana nonayye-
HWSi NPUrOAHOTO /18 aHann3a pacTeopa.

2 ApantupoBaHo n3 EH 14902:2005. 3.1.22(13).

3.2.16 npo6ooT6opHasa cpesa, npo6ooT60pHAN NOANOXKA, yNnaBAuBatwLwas cpesa, ynasnusao-
wasa nognoxka (sampling medium, sampling substrate, collection medium, collection substrate): Cpega, Ha
KOTOPYIO YN1aB/IMBAOT YacTuLbl XMMUYECKUX UK BMONOrMYECKNX areHToB, 418 NoC/eAyoLero aHanusa.

MPUMEP — ®unbTpbl ¥ NOAWypeTaHoBas neHa.

3.2.17 o6oraweHHasa xonocTas cpepa (spiked media blank): Xonoctas cpega, Ha KOTOpPYt0 HaHeCceHo
N3BECTHOE KO/IMYeCTBO MCKOMOro aHannta(os).

3.2.18 uncxopaHbll cTaHAapTHLIN pacTBop (stock standard solution): PacTtBop, ucnonb3yemslii Ans
npuroToBneHuns pabounx cTaHAapPTHLIX PaCTBOPOB AW FPaLyMPOBOYHbLIX PACTBOPOB, COAEPXALLNA NCKOMBbIi
aHanuT(bl) Npy aTTECTOBAHHOM COAEPXaHUN U MPOCEXNBAEMbIN K HALMOHA/IbHBIM CTaHAapTam.

MpumeyaHnune — AgantupoaHo n3 EH 14902.2005,3.1.26 (13).

3.2.19 aHanusupyeMmsblii pactBop (test solution): XonocToi pacTBop Wan pacTBop Npo6bl, NOABEPTHY-
ThlIli BCEM OnepauusiM, HE06X0AMMbIM A/151 €70 NepeBoAa B COCTOSHNE, NPUTOAHOE ANA aHaNn3a.

MpumeuvaHnunsa

1 MoHATUe «NPUToAHbINA ANS aHanu3a» npegycMaTpusaeT Nobble Tpebyemble pa3baBneHns. Ecnu xonocTtoii pac-
TBOP UM pacTBOp Npo6bl He NoABePraT KAKUM-TMG0 [ONOSHUTEIbHBIM OnepayusaM nepes aHannm3om, To 3TO aHanM3upy-
eMmblil pacTBop.

2 ApantmpoBaHo n3 EH 14902:2005. 3.1.30 (13).
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3.2.20 pabouunii ctaHpapTHbIli pacTBop (working standard solution): PacTBop, NpUroToB/EHHbIN
nyTem pasbaBneHuns ncxogHoro(bix) ctaHAapTHOro(bix) pacTeopa(oB). cogepxalero(nx) MCKoMbIi aHanunT(bl)
ccofepxaHuem, 60/1ee COOTBETCTBYOLUM TPe6OBaHVAM K NPUrOTOBIEHNIO FPaAy POBOYHbIX PACTBOPOB, YeM
cofepxaHue aHanuTa B ucxogHom(blx) cTaHgapTHoM(bIX) pacTBope(ax).

MpumeyaHune — AganTupoBaHo u3 EH 14902:2005. 3.1.32(13).

3.3 ncn-mc

3.3.1 saueiika ctonkHoBeHuli (collision cell): Kamepa no nyTu cnefoBaHUsi MOHOB MeXAY 3/IeMeHTaMm
pasfenieHns OTHOLLEHMA Macchl K 3apsgy (m/z) nnm mexgy 0671acTblo YCKOPEHUSt MOHM3aTopa U NepBbIM aHa-
M3aTOPOM B TAHAEMHOI Macc-CneKTPOMeTPUM B MPOCTPAHCTBEHHON KOHUrypaumu.

MpumeyvaHune — Cm. (19).

3.3.2 peakuunoHHas siueika ctonkHoBeHuit (collision reaction cell): Aueiika cTONKHOBEHUI ons ygane-
HMS MeLlaLL X MOHOB NYTEM MOHHBIX/HEWTpanbHbIX peakuuii B ICMN-MC.

MpunmeyaHnuns

1 Cwm. (20).

2 B peakuMOHHOI fi4elike CTONIKHOBEHWIA ANA yAaNeHns MeLaoLmx 06 beKTOB NCMOMb3YIT KNHETUYECKYHO IHEPrMio
pacceunBaHus, XMMUYeckne peakyum unm kKoMGuHaLmio nx o6omx. Bo3MoXHO NpoBeeHne MHOXECTBA XMMUYECKUX PeakLuid.

3.3.3 KOppO3MOHHO-CTONKasA cuctema Beoga npob (corrosion-resistant sample introduction system):
CucTtema BBOAA Npo6, cocToAlas U3 pacnblIMTeNs, Pacnbl/IMTe/IbHOW KaMepbl U FOPesku MHXeKTopa, U3roToB-
NeHHble U3 MaTepuana, CToKoro no OTHOLWEHMIO K (D TOPUCTOBOAOPOAHON KUCNOTE.

3.3.4 WCMropenka (ICP torch): YcTpoiicTBO, UCMO/Ib3yEMOE A/ (DOPMUPOBaHUS 1 noaaepxanmsa NC
paspsiaa M BBOAA B HEro Npoob!.

MpunmeyvyaHune — UCH ropenka 06bIYHO COCTOUT U3 TPEX KOHLLEHTPUYECKMX TPyOOK, ABE BHELWHUe TPybkm
06bIYHO N3rOTOB/IEHbI U3 KBapLa.

3.3.5 nHayktneBHo-cBA3aHHas nnasma (MCM) (inductively coupled plasma. ICP): BoicokoTemnepaTtyp-
HbIl paspsag, Bo36byxAaeMblii B MOTOKe aproHa NepeMeHHbIM BTOPUYHbIM 3/IEKTPUYECKMM MOMEM, co3[aBae-
MbIM MEPBUYHbLIM 3/1EKTPOMArHUTHBIM MarHUTHbIM NOSIEM C MOMOLLbIO KaTYLIKN MHOYKTUBHOCTW, OKpYXXatoLlei
TpYy6Ky, Yepes KOTOPYH NMPOXOAUT ras.

3.3.6 MHXeKTOop, UHXeKTopHasa Tpybka, ueHTpanbHas Tpybka (injector, injector tube, centre tube):
BHyTpeHHAA Tpybka ropenku VCI. yepes koTopyto Nnpoba aspo30/1 BBOAUTCSA B Naasmy.

MpumeyaHune — VHxekTop 06bIYHO U3FOTOBJIEH U3 KBapua nnn kepammnu4yeckoro matepunana.

3.3.7 BHYTpPEHHUi1 NOTOK aproHa, pacnbiIMTeNib NOTOKA aproHa, NOTOK aproHa Anas npo6bl (inner
argon flow, nebulizer argon flow, sample argon flow): MoTok ra3oo6pa3Horo aproHa, HanpaBEeHHbI Yepes pac-
NbINTENb U HECYLLMIE a3p030/b NPO6LI Yepes3 NHXEKTOP B NAa3my.

MpumeyaHune — Pacxof BHyTPEHHeEro noToka aproHa obbiyHo coctaBnsAeTt o7 0.5 o 2.0 AM3/MUH.

3.3.8 NpomMeXxyTOouHbI1 MOTOK aproHa, BCnoMoraTe ibHblA NOTOK aproHa (intermediate argon flow,
auxiliary argon flow): MNMoTok ra3oo06pa3HOro aproHa, HaxoAsALWerocs Mexay NPOMeXyTOUYHOW U LLeHTPasibHOM
Tpybkamu (MHxekTopom) MICI ropenku.

MpumeuyaHue — CKOPOCTb NPOMEXYTOYHOrO NOTOKA aproHa 06bIYHO cocTaBnsieT oT 040 2.0 AM3/MUH.

3.3.9 BHyTpeHHuUIi cTaHgapT (internal standard): 9n1eMeHT, OT/INYHbIA OT aHanuTa. NPUCYTCTBYHOLLMNIA
BO BCEX aHaNIN3MpPYeMbIX pacTBopax, CUrHasa no KOTOpoMy MCNOb3YIOT 415 BBEAEHUS NONPaBKN HA MaTpUyHbIe
MeLlatoLLe BAMSHUS AW AN YNyYLleHna NpeLm3noHHOCTN aHanusa.

3.3.10 kaTtywka nHayktuBHocTu (nHaykTop) (load coil): CnnpanbHas o6moTka Ha koHue VCT Tpy6ku,
nofcoefnHeHHas K pagmoyactoTHomy (PY) reHepatopy, ncnosb3yemas Ans MHAYKTVBHOTO CBA3bIBAHNS 3Hep-
rin ot PY reHepaTopa B n1asMeHHOM pa3psge.

3.3.11 mewarwolee BAVSAHNE MaTPULbI, MaTPpUUHble 3P ekThl, He CNekTpasibHOe MeLlaloLee BAun-
aHue (matrix interference, matrix effect, non-spectral interference): Mewatollee BAUSIHNE He CNEKTPasIbHOM
npupoAbl, MPUYMNHON KOTOPOTro ABNSIETCA pa3nnyve MaTpuL, rpagympoBOYHONO Y aHaIM3npyemMoro pacTBOpoB.

3.3.12 nopbop matpuybl (matrix-matching): Cnoco6, NpuMeHseMblii 415 CHXKEHUS MeLLatoLLero B/m-
SHWA MaTpuLbl HAa pe3ynbTaTbl aHanu3a, NpyM KOTOPOM COAEepPXaHve KUCNOT 1 APYrMX OCHOBHbIX pacTBoOpUTe-
nei. ucnonb3yemblX NpU MPUroTOBIEHUW TPaLYyVWPOBOYHbIX PACTBOPOB, COBNafjaeT C UX COfepXaHuem B
aHanusnpyemblix pactTeopax.
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3.3.13 pacnbinutens (nebulizer): YctpoiicTBo, ncnonb3yemoe 715 NnepeBoAa XnAKOCTM B a3p030/ib.

3.3.14 BHEeLWHUI NOTOK aproHa, naasmoo6pasyoLLnii NOTOK aproHa, oxaxaaLwWwnini NnoTok aproHa
(outer argon flow, plasma argon flow, coolant argon flow): MoTok ra3006pa3HOro aproHa, NPOXoAALMIA MeXay
BHELLUHEN N NpoMeXyTouHoi Tpybkamun NCI1 ropenku.

MpumMeyaHune — Pacxoj BHeLHero NoToka aproHa 06bI4YHO COCTABNSAET OT 7 0 154M3/Mun.

3.3.15 cnekTpanbHoe Mellawllee BAusiHue (spectral interference): Momexu, BbI3BaHHbIE HAMOXEHN-
€M CMEeKTPasbHbIX NIVMHWIA fPYTUX 3/1IEMEHTOB, OT/IMYHbLIX OT aHa/IUTA.

n punmedvyaHne — CneKTpaanoe Mewarwuiee BaMaHNe BKKOYaeT B cebs Takue BUAblI MellarwLwero BiMAHNA,
KakKk aTOMHO€e, MHOroaToMHO€e 1an Bbi3BaHHOE Hannymem AByxX3apAnHbIX MOHOB. rlpVIMepOM aTOMHOro mewawuiero snus-

HUA asnsaetca npucytctene 40Ar* Ha 40Ca*. MpuUMepoM MHOroaTOMHOTO MeLlarLero BANAHUA ABMSAETCA NpUcyTcTBue
4°Ar160 * Ha S6Fe*. MNpuMepom MelualoLero BANAHUA OT ABYyX3apsfHbIX MOHOB ABAAeTcA npucyTcTeue 48Ti2* Ha 24Ma*

(cm. 121)).

3.3.16 pacnbinuTensHas kamepa (spray chamber): YcTpoiicTBO, pacnonoxeHHoe mexay pacnbiiure-
nem n VICI ropenkoii, npeagHa3HayeHHoe 419 pasfesieHns Kanenb aapo30/is B COOTBETCTBUM C UX Pa3MeEpPOM
TaK. YTO6bl TOSIbKO OYEHb MENKME Kann nonaganuv B naasmy, a KpynHble Kansin ctekaanm nan oTesoanncb B CinB
C MOMOLLbI Hacoca.

3.3.17 HacTpoiika (tuning): AHann3 pacTBopa, CoAepXalLlero psj U30TOMHbIX Macc, A1 OLEeHKM TOYHOC-
T WwWkasnbl maccy NCM-MC. paspeluaroleit cCnoco6HOCTU Macc-CNekTPOMeTpa, UHTEHCMBHOCTM CUTHas1a unpe-
LU3NOHHOCTY Nepeg, KaimbpoBKOA.

MpumevyaHune — Cm. (18).

3.4 Crartucrtuka
34.1

aHanuTuyeckoe nssneveHne (analytical recovery): OTHOLWEHNE N3MEPEHHOW MaccChl aHanmTa npoobl
K U3BECTHOI Macce aHanuTa B 3TOi Npobe.

MpnumMeyaHune — AHaIUTUYECKOE U3BEYEHNE 06bIYHO npuBOAAT B NpoLeHTax.

[EH 1540, 5.1.1] [11]
3.4.2

cmelteHmne (bias): PasHuua Mexay MaTeMaT4yeckum OXUAAHUEM Pe3y/bTaToB UCMbITAHUA WU n3Mme-
PEHWIA U NCTUHHBIM 3HAYEHUEM.

MpumeuvaHus

1 CmelleHve aBsieTcst 06Lieil cucTemaTMyeckoil NorpeLlHOCTbI0 B NPOTUBOMOOXHOCTL CyyaiiHoil. OHO MOXeT
COCTOSTb U3 O4HOTO UM 60/1ee KOMMNOHEHTOB, 06PAa3YIOLLUX CUCTEMATUYECKYIO MOTPELIHOCTL, 60/bLIas cucTemaTmyec-
Kasi pa3HuLa OT UCTUHHOTO 3HAYEHWsI COOTBETCTBYET GOJbLIEMY 3HAUEHUIO CMELLeHUs.

2 CMmelleHne U3MepUTENILHOTO NprMGopa 06bIYHO OLEHMBAIOT YCPEeAHEHUEM MOTPELUHOCTM MOKA3aHWs COOTBE-
TCTBYIOLLETO KOMMYECTBA NOBTOPSIOLLMXCA N3MEPeHUii. MorpeltHoCTb BbIYUCSIOT Kak Pa3HOCTb Mexay nokasaHuem
“3MepUTeNbHOTO NpUM6Gopa U NCTUHHLIM 3HAYEHWEM COOTBETCTBYHOLLEV BXOAHOV BENUMHBI.

3 Ha npakTuke NpUHSATOE UCXOLHOE 3HAUEHUE 3aMEHSIIOT UCTUHHBIM 3HAYeHUEeM.

4 B cnyvyae MeTOAUK N3MEPEHUsi N5 0T6opa NPo6 1 aHann3a XMMUYECKUX BELLEeCTB a BO3JyXe NPUHATOE NCXOf-
HOe 3Ha4YeHUe MOXET 6bITb, HanpUMep NACNOPTHLIM 3HAYEHUEM 3TA/IOHHOTO BELLECTBA, MACCOBOI KOHLeHTpauuei um
WCKOMbIM 3HAYEHWEM MeX1abopaTopHOro CMYeHus.

[MCO 3534-2:2006. 3.3.2] [1]
3.4.3

KoachpurumneHT oxBaTta, K (coverage factor, k): Uncnosoi koadprLMeEHT, NCNOIb3YyEMbI Kak MHOXM-
Tesb AN CyMMapHoUi CTaHAapTHOM HeonpeAeNeHHOCTY NPU BbIYUC/IEHUM PaCLUUMPEHHO HeonpeaeeHHoC-
™.

MpumeyaHune — KoahduumeHT oxBata K 06bI4HO cocTaBnsiet ot 2 4o 3.

[PykoBoacTBo MCO/M3K 98-3:2008] [3)
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3.4.4

cyMmmMapHas cTaHfapTHas HeonpegeneHHocTb uc(combined standard uncertainty uc): CtaHgaptHas
HeonpefeneHHOCTb pesynbTaTa U3MepeHus, Noy4YeHHOro Ha OCHOBE 3HauYeHWii APYrUX BEIMYNH, paBHas
NOMOXUTENIbHOMY KBaZpaTHOMY KOPHIO U3 CYMMbI Y/1I€HOB, KOTOPbIMU MOTYT 6bITb ANUCNEPCUM UK KoBapua-
LMK 3TUX APYTUX BENINYMH, B3ATble C BECAMU, XapakTepu3yoLwyMn nsMeHeHve pesyibtarta usMepeHuin nog
BO34ENCTBMEM U3MEHEHUW 3TUX BE/IUYUUH.

[PykoBoactBo NCO/M3IK 98-3:2008] {3]

3.4.5

pacwmpeHHasa HeonpefeneHHocTb (expanded uncertainty): BenuuuHa, onpegensiowan nHtepsan
BOKPYT pe3y/ibTaTa u3MepeHuns, B KOTOPOM, MOXHO OXMAATb, HAX0AMTCA 60/bluas YacTb 3HAYEHW pacnpe-
[eneHns. KoTopble C 0CTaTOYHbIM OCHOBaHWEM MOTYT ObITb NPUNMCaHbI U3MEPSEMON BeIMUMHE.

[PykoBogctBo MCO/M3K 98-3:2008) [3]

3.4.6

npeyn3noHHOCTb (precision): CTeneHb 6/1M30CTM APYT K APYTY HE3ABUCUMBbIX pPe3ynbTaToB U3Mepe-
HUIA/MCNBbITAHUIA, MOMYYEHHbIX B KOHKPETHbLIX PEr/TAaMEHTUPOBAHHbIX YC/IOBUSIX.

MpumevyaHnsn

1 MpeuunsMoHHOCTb 3aBUCUT TOMbKO OT pacnpefenieHns cnyyaliHbiX NOrpewwHocTeil U He MeeT OTHOLWEHUS K
MNCTUHHOMY 3HAY€HMWI0 NN YCTaHOB/IEHHOMY 3HAYEHUI0 N3MEPSAEMOli BE/TMYNHBI.

2 Mepy npeuun3noHHOCTH 06bIYHO BbIpaXaloT B eJMHULAX HETOYHOCTU U BbIYUCSAIOT KAKCTAHA4APTHOE OTK/IOHEeHNe
pe3ynbTaToB UCMbITAHWI NN pe3yNbTaToB U3MepeHnii. MeHbluas NpeLrn3MoHHOCTb COOTBETCTBYET 60/blLeMY CTaHAap-
THOMY OTK/TOHEHUIO.

3 KonuuecTBeHHble 3HAYEHWUA NPELU3NOHHOCTM CYLLLeCTBEHHO 3aBUCAT OT pernaMeHTUPOBaHHbIX yCNoBWiA. Kpaii-
HUMKW ClyyassMyn COBOKYMHOCTEN Taknx YC0BUiA ABNAOTCSA YC/I0BUA MOBTOPSIEMOCTM U YCNOBUS BOCNPOM3BOANMOCTM.

[MCO 3534-2:2006, 3.3.4] [1]
3.4.7

NWCTUHHOE 3Ha4YeHue (true value): 3HayeHVe, KOTOPOe xapakTepusyeT KaYyeCTBEHHYIO WU KOSIUMYecCT-
BEHHY0 XapakTepucTuKy, TOYHO onpeaeneHHy npu Tex ycsioBuax, npu KOTOpbIX ee paccMaTpuBatoT.

MpumeuyaHue — VICTUHHOE 3HA4YeHUE KAYECTBEHHOW WM KONMYECTBEHHON XapakTepuUCTUKM BefMUMHbI
npeAcTaBseT co60ii TeopeTuyeckoe NoHATUE U. B OBLLEM C/TyYae, OHO HE MOXET 6bITh M3BECTHO TOUHO.

[MCO 3534-2:2006, 3.2.5] [1]

3.4.8 HeonpegeneHHoCcTb (M3MepeHus) (uncertainty <of measurement»): MapameTp, CBA3aHHbIN C
pe3ynbTaToM U3MepeHus, XxapakTepusyrLwmnii paccesHne 3HaueHui, KoTopble MO GbiTb 060CHOBAHHO NpW-
NMACaHbI I/I3MepF|EMOI7I BeENNYUNHE.

MpumevyaHns

1 B kayecTBe napameTpa MOXeT BbICTynaTb, HanpumMep, cTaHjapTHOE OTK/OHeHNe (MK 3HauYeHne, KpaTHoe emy)
VAW LWINPUHA A0BEPUTENBbHOTO UHTEpBasa.

2 HeonpepgeneHHOCTb U3MepeHuns B 06LieM BUe BKIOYaeT acebs MHOXeCTBO COCTABNAWMUX. HeKoTopble N3 H1X
MOryT 6bITb OLLeHEHbI, UICXOAA U3 CTAaTUCTUYECKOTo pacnpefeneHns pe3ynbTaToB psja U3MepeHuid, 1 oxapakTepu3oBaHsbl
yepes cTaHfjapTHble OTKNOHeHUA. [lpyrue cocTaBnawolme, KOTopble Takke MOryT ObiTb OXxapakTepu3oBaHbl Yepes CTaH-
fapTHble OTK/IOHEHUS, OLEeHNBaOT UCXOAA U3 NpejnonaraeMbix pacnpefeneHnii BepoATHOCTeR, OCHOBaHHbIX Ha ONbITe
wnu gpyroii nudopmauun. B pykosoactee MCO/M3K 98-3 (4) aTn ABa criyyas pacCMOTPEHbI Kak OLleH/BaHue Heonpege-
NeHHocTn Tuna A n Tuna B COOTBETCTBEHHO.

3 AganTupoBaHo 13 PykoBoactea ICO/M3K 99:2007 [4).

4 OCHOBHbIe NPUHLMIbI

4.1 Tseppble YacTuLbl a3p030/18, CoAepxallne meTan bl U MeTasnonasl, yiasavBaloT € UCMO/b30Ba-
HMeM mMeToAa, ycTtaHossieHHoro B CO 15202-1.

4.2 OTo6paHHylo Npoby n cunbTp 3aTeM obpabaTbiBaloT ANA NepeBoja onpegensemMbix MeTannos un
MeTasi/Iona0B B pacTBOp, UCNONb3YSA OA4HY U3 METOAMK NOATOTOBKM NPO6bl, ycTaHOBNEHHbIX B UCO 15202-2.
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4.3 [Mony4yeHHble pacTBOPbI aHANU3UPYIOT Ha CoAepXKaHne onpeaenaemMbiX MeTasisioB U MeTalouaoB ¢
ncnosib3oBaHMeM KBaapynosibHOro Macc-cnektpomeTpa ¢ UHAYKTUBHO CBSI3aHHOW Na3moli.

5 Tpe6oBaHus

MeToauka BbINOMHEHUSI u3MepeHuii (NpuBegeHHas B MCO 15202-1, NCO 15202-2 n HacTOSILLEM CTaH-
fJapTe) lo/KHa COOTBETCTBOBATbL MEX/YHapOAHbIM, €BPONENCKUM M HaLMOHa/IbHbIM CTaHAapTam, Hanpumep,
(9] n [12], ycTaHaBNMBaLWMM TpebOBaHUS K METOAMKAM BbINOIHEHUS U3MEPEHU XMMUYECKMX BeLLecTB B
BO34yxe paboueii 30Hbl.

6 PeakTuBbl

Mpv npoBefeHnn aHanM3a UCnosib3ylT TOSIbKO Te peakTUBbI, A/19 KOTOPbIX YCTaHOB/IeHa aHaInTnyeckas
CTerneHb YNCTOThI, 1 BOAY B COOTBETCTBUM C 6.1.

6.1 Bopga, noslyyeHHas C NOMOLLbIO CUCTEMbI OUYUCTKM AN NMOSYHEHUS YIbTPAYNCTON BOABI, C YAENbHbIM
3M1eKTPUYECKUM conpoTuBieHnem He MeHee 0.18 MOM *M (06bIYHO BblpaXaembiM U3rOTOBUTENSAMU CUCTEM
04UCTKN BOAbl 18 MOM cMm).

6.2 HeopraHun4yeckne KNCNOTbl KOHLEHTPUPOBAHHbIE
6.2.1 O6LwWue noNoxeHns

[nsa npurotoBneHns rpaympoBoYHbIX PacCTBOPOB C cOBMajanL M matpuuamm (cm. 6.4.2), Tpebytotcs
pasnuyHble BUAbl HeopraHnyeckunx kucnort (o1 6.2.2 00 6.2.6)

MaccoBasi KOHUeHTpauus onpeaensieMbiX MeTa/IJI0B Y META/INIONA0B He A0/DKHa npeBbiwath 0.1 mr/gm3.

MoryT noTpe6oBaTbCs HeopraHuyeckne KNCNoTbl 601ee BbICOKOW YACTOTbI A/19 NOlyYEHMS COOTBETCTBY-
oW X NpeAenoB 06HapyXeHUs ANA HEKOTOPbIX MeTas/1I0B 1 MeTanIoMa0B, Hanpuvep, 6epunams.

6.2.2 A3o0THas kucnota koHueHTpuposaHHasa. pHNO3 * 1.42 r/cm3, maccoBas fons wHNG3 *70%.

NMPEAYMNPEXAEHWE — KoHueHTpupoBaHHaA a3oTHasa KucsioTa ABAAETCA eKUM KOPPO3UOHHbIM COefnHe-
HUEM. NPOSAB/SOLLUM CBOWCTBA CU/TbLHOTO OKUCNUTENS, a ee Napbl Bbl3blBAT pasgpaxeHne cM3nCTbiX 06010~
yek. CnepyeT nsberaTb KOHTaKTa KUCMNOTbl C KOXEN W rnasamu, a Takke BAbIXxaHus ee napos. lNpu paboTte c
KOHUEHTPUPOBAHHOW 1AM pa3baBneHHOW a30THOW KMCNOTO HEOGXOAMMO MCNONb30BaTH CPEeACTBA UHAUBUAY-
anbHOl 3aWmnThl (B TOM YMucne noaxoaalwmne nepyaTku, 3aWUTHYI0 MacKy UAM OYKW U T. .}

6.2.3 XnopHas K1ucnoTa KoHUeHTpupoBaHHas. pMao4 * 1.67 r/cm3, maccoBas gons wrHCH4 *70% .

NMPEAYMNPEXAEHMNE — KoHueHTpupoBaHHasA X/0pHas KucnoTa ABMAETCA efKUM KOPPO3UOH-
HbIM COeJMHEHUEM, NPOSIBASIIOLW UM CBOMCTBA CUNTBHOTO OKUC/IUTEN S, aee Napbl Bbi3blBaOT pasgpaxe-
HVWe cnn3ncTbiXx 060n04ek. CnegyeTnsberaTb KOHTaKTa KUCNOThI C KOXel N rnasamMu, aTakxe BAbIXaHUs
ee napoB. Mpu paboTe C KOHLEHTPUPOBAHHOW UNW pa3baBNeHHOl X/IOPHOI KUCNOTOW HEOGXOAMMO
Mcnonb3oBaTh CPeACcTBA MHANBUAYANbHOW 3aWnThl (B TOM YMCne NOAXOAALLME NepyaTKu, 3alUTHYHO
Macky WaM Oo4km U T.n.). B uenax 6esonacHocTM Heo6GXOAMMO MCMOMb30BATb OFPaHWYeHHble
KONmyecTBa XSIOPHON KUCNOTHI.

He pekomeHayeTCs UCNONb30BaHNE X/IOPHON KUCNOTLI A1 aHann3a MeTasioB 1 MeTanionios, B Ciy-
Yyae NpoAB/EHNSA MeLIaoLero BANSHNA MHOrOaTOMHbIX MOHOB, COAEePXaLLUX X/10P; NCNOIb30BaHNe X/TI0pPHOA
KNCNOTbI TAKXEe He PEKOMeHAyeTCs Npy NCNO/Ib30BaHNM PeaKLMOHHON SYEkN CTOTKHOBEHWIA.

6.2.4 ConsiHas KMcnoTta KOHLEHTpUpoBaHHas. pHc, * 1.18 r/cm3, maccoBas gonsa wHC, * 36 %.

MPEAYMNPEXAEHWE — KoHueHTpupoBaHHas conaHasa Kucnota ABNAeTca efKkum KOppPo3nOoHHbIM
coeiUHeHNEeM, NPOABASAOL MM CBOICTBA CU/IbLHOTO OKUC/INTENSA, a ee Nnapbl Bbl3biBAT pasgpaxeHue
CNn3ncTbix o6onoyvek. Cnegyet nsberatb KOHTaKTa KUCNOTbI C KOXEN 1 rnasamMu, atakxe BAblXaHUs ee
napos. lMNpu paboTe C KOHUEHTPUPOBAHHON WAN pa3baB/eHHOl CONAHON KWCNOTON Heo6xoAuMo
MCnonb30BaTb CPEACTBA MHAMBUAYANbHOW 3alunTbl (B TOM YMCAO NOAXOAAWME NepyYaTKy, 3alUTHYIO
Macky Uam 04ku u T. n.). JleicTBUS C KOHLEHTPUPOBAHHOW COMAHON KNC/OTON B OTKPbIThIX COCyAax
NPOBOAAT B BbITAXHOM WKady. [laBNeHne HacblWeHHbIX NapoB COMNAHOW KUCNOTbl BbICOKOE, NO3TOMY
npu NPUroTOBNEHUN CMeceli CONSIHON KUCNOTbl C BOAON HEO6XOAMMO Yy4uTbiBaTb BO3MOXHOE
noBbIlWEHNE faB/IeHNA B 3aKPbITbIX KO6ax.
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He pekomeHayeTCs MCNONb30BaHWE COMAHON KUCNOTbI 415 aHan3a MeTanios 1 MeTanongos, B ciy-
Yyae NposIB/IEHNS MeLUALLEero BIMSHUS MHOr0aTOMHbIX MOHOB, COAEPXALLMX X/10P; NCNOb30BaHNe COMAHON
KNCNOTbI TAKXe He peKoMeHyeTcs NPy UCNO/Ib30BaHUN peakLMOHHON AYeiikn CTONKHOBEHWA.

6.2.5 CepHas kucnoTa KoHUeHTpupoBaHHas. pH2So4 * 1.84 r/cm3, maccoBas fons wH.S04 *98%.

NMPEAYNMPEXAEHWNE — KoHueHTpuMpoBaHHas cepHas KncaoTa ABNAeTCA eAKUM KOPPO3UOHHbLIM
coefiUHEHNEM 1 Bbl3blBAET Cepbe3Hble 0Xorn. Cnegyet nsberatb KOHTaKTa € KOXei nnu rnasamu. Mpu
paboTe Cc KOHLEHTPUPOBAHHOW NNK pa3baBneHHOlV CePHOWN KNCNO0TOW He06X0AMMO NCNOb30BaTbL Cpe-
ACTBa UHAMBUAYANbHON 3awWwnThl (B TOM YyMcne NoAXOoAAWME NepyaTku, 3aWnTHY0 MacKy Unu OYKU U
T. n.). Pa36aBsieHne CEPHOI KUCOTbl BOAOWN criegyeT NPOBOANTL C 0CO60M OCTOPOXHOCTbIO, TakK Kak
3TOT NpoLuecc ABASeTCA CUIbHO 3K30Tepmuyecknm. He cnepyet fo6aBnaTh BOAY K CEPHON kucnoTte,
NOCKO/IbKY NPV CMeLleHNn Nofo6HbIM 06pa3oM NPponcxoaunT 6ypHas peakumnsa. CMmecu cepHON KNCNOTbl
C BOLO NpuroTaBnnBaloT NyTeM f06aBEHUA CEPHOM KNCNOThbl K BOAE.

He pekomeHayeTCs NCNOIb30BaHNe CEPHOI KUCNOTbI AN aHanM3a MeTasi/IoB U MeTan/ionaoBs, B criyyae
MelLLarLLEero BAUAHUS MHOTOATOMHbIX MOHOB, COAEPXALLUX CEPY; NCMOMb30BaHNE CEPHOI KUCNOThI TaKKe He
pekoMeHAayeTCcs Npu UCNOMb30BaHUUN PEAKLMOHHOM AYeiiKn CTONTKHOBEHWA.

6.2.6 ®dTOopUCcTOBOAOPOAHASA KMC/OTA KOHUEHTpupoBaHHasA, pHF*1,16 r/cm3, maccoBas p[ons
ivh f*48% .

NMPEAYMNPEXAEHWE — KoHueHTpupoBaHHasa (TOpMCTOBOLOPOAHANA KMCNOTa SABNAETCA OYeHb
TOKCUYHOW NpuW BAbIXAHUWN, KOHTAKTE C KOXel nnu npornatbiBaHum. OHa ABNAeTCA arpeccuBHbIM coe-
OVHEHWEeM 1 Bbi3blBaeT cepbe3Hble 0XOorun. Mpu ncnonb3oBaHnn GTOPMCTOBOLOPOAHON KNCNOThI CNe-
[yeT NposABNSATL 0COOY OCTOPOXHOCTL. 36eraloT KOHTaKTa C KOXen Unun rnasamu, atakxe BAblXaHns
napos kucnoTbl. BAXXHO npu paboTe ¢ KOHLEHTPUPOBAHHON Unn pa3baBneHHOl (hTOPUCTOBOAOPOA-
HOM KMCNOTOl NCNONb30BaTh COOTBETCTBYIOLLIME CPEACTBA MHAMBUAYANbHON 3alnThl (B TOM yucne
nogxogsauine nepyaTku, 3allUTHYIO Macky v T. 1.). leicTBUA C KOHLEHTPUPOBAHHOW (D TOPUCTOBOAO-
pOAHOI KUCNOTOW B OTKPbITbIX cocydax cnefyeT NPOBOAUTbL B BbITSXHOM LWkady. MNepes Havyanom
paboTbl cnegyeT o6ecneynTb NOHMMaHWe nabopaHTamun NPUPOAbLI U CEPbE3HOCTU 0XOroB, MONYyYeH-
HbIX B pe3ynbTaTe KOHTakTa c KucnoToi. Bo Bpems paboTbl ¢ (9 TOPUCTOBOAOPOAHOW KUCNOTOW U B Teve-
Hue 24 4 No okoHYaHuUK paboTbl cnegyeT UMeTb Npu cebe cneumnanbHbil KPEM OT 0XXOT0B (CoAepXKalynii
rMIOKOHAT Kanbumsa). Kpem HaHOCAT Ha 3arpsa3HEeHHbI y4acToK KOXW Moc/ie npoMbiBaHuMs obnactu
BO34eiicTBMA 60MbWMM KOIMYECTBOM BOAbl. B cnyyae oxora cnegyet HeMeAneHHO 06paTuTbCs K
Bpauy.

NMpumeyanune — OuylieHne 0Xora, BO3HUKAIOLLEE YXKE NPU KOHTAKTE CO MHOTUMMW KOHLEHTPUPOBAHHbLIMM KNC-
fl0TaMu. B C/lydae BO3L4eNCTBUA (PTOPMCTOBOAOPOAHONM KAC/IOTHI MOXET HACTYMUTL He CPpasy, a Mo UCTEUEHNU HECKOMbKIX
uacoB. OTHOCUTENbLHO cnabble pacTBOPbLI PTOPUCTOBOLOPOLHON KACOThI MOTYT NPOHUKATL B KOXY, NOCNEACTBUSI 3TOTO
aHaNorM4Hbl KOHTAKTY C KOHL,EHTPUPOBAHHOM KNC/TOTOM.

Mpu ucnonb30BaHUM (hTOPUCTOBOLOPOAHOI KACIOTLI peKoMeHAyeTCa HafleBaTh CHavana ofHopasoBbie
nepuaTk, a3atem noAxoasLe pe3nHOBbIE NePUaTKU A1 06ecneyeHuns JONOTHUTENbHOM 3aLLUThl KOXM PYK.

He pekomeHayeTcs Ucnosib3oBaHve (DTOPUCTOBOAOPOAHOM KUCNOThI A1 aHanM3a MeTasioB U meTa-
NIOVZ0B. B C/lyYae MeLlatoLLero BANSAHUA MHOr0aTOMHbIX MOHOB, COiepXallux aTop; NCnofib30BaHue hTopuc-
TOBOZOPOAHOI KNCMOTbI TaKKe He PEKOMEHYETCS NPY NCMNOb30BaHNMN PeakLMOHHO SUeiik CTONKHOBEHMWIA.

6.3 McxofHble cTaHgapTHbIe PacTBOPbI, UCNOMb3yeMble 415 MPUTOTOBIEHUA TPafyUpPOBOYHbIX
pacTtBopoB

6.3.1 [ns NpuUroToBnEHUS rpafyMpoBOYHbIX PACTBOPOB MCNOJb3YOT CEPUIiHO Bbinyckaemble cepTudn-
LMpoBaHHble CTaHAapTHbIE PACTBOPbLI C OAHUM WM HECKOJILKUMU OnpeAensieMbiMu 3/1eMeHTaMu, NPoCnexu-
BaeMble K HauuWoHa/bHbIM 3TasioHaM. Vcnonb3yemble pacTBOpbl AO/HKHLI BKIOYAaTL BCE Onpefesisemble
MeTas bl U MeTaNoMabl BCOOTBETCTBYIOLLEN KOHLLEHTpaL M. YUNTbIBAIOT CPOK FOAHOCTU, YKa3aHHbIN N3roto-
BUTE/NIEM. a TakkKe PeKOMEeHAYEeMbI CPOK XPaHeHUS.

MpumeyvyaHune — [OCTynHble KOMMEPYECKN UCXOAHbIE CTaHAApPTHbIE PacTBOPbLI A1A MeTansioB U meTannou-
[OB MMEel0T COOTBETCTBYIOLLME HOMUHA/IbHbIE KOHL,eHTpauum oT 100 go 10 000 mr/am3 AN 0AHO3/TIEMEHTHbIX PaCTBOPOB 1
oT 10 A0 1000 Mr/am3 4N MHOTO3/1€MEHTHbIX PACTBOPOB.

6.3.2 B0O3MOXHO npuUroToeneHne NCXo4HbIX CTaHA4aPTHbBIX pacTBOPOB C OAHUM 3/1IEMEHTOM C NCMNOJ1b30-
BaHMEM MeTas1/10B BbICOKOW CTEMNEHM YNCTOTbI WU UX CONE. MeToavka NpUroToB/IEHNA PacTBOPOB A0/IKHA

9



FOCTP NCO 30011—2017

COOTBETCTBOBATH Lie/I1 UCNOJIb30BaHNA, a rpafynpoBKa /1l060ro NCnosib3yeMoro cnekTpomMeTpa Jo/mkHa ObiTb
NPOCNeXMBAEMON K HaLMOHa/bHbIM CTaHAapTaM. PacTBOpbl XpaHAT B MNOAXOAALMX €MKOCTSX, Hanpumep
6yTbINAX u3 nonunponuneHa (7.5). MakcumanbHas pekoMeHAyemas MpOAO/IKUTENIbHOCTb XPaHeHus
coctaBnset 1rof c MOMeHTa NpUroToBAEeHUS.

6.4 CrTaHpapTHble paboyne pacTBOpbl UTPaAYUPOBOYHbIE PacTBOPLI

6.4.1 TpurotaBnuBalT CTaHA4APTHLIA pabounii pacTBOp WAW. NpuM HEOBXOAMMOCTU, pacTBOpLI, coAep-
Xallve Bce onpegensemble MeTan bl U MeTan onabl B COOTBETCTBYIOLLEN MacCOBOM KOHUeHTpauun. Munert-
KO aKkypaTHO BBOAAT COOTBETCTBYHOLUME OO6BbEMbI KaXAoro UCXOAHOIO CTaHAapTHOro pacTBopa OAHOro
3/1IeMeHTa UM COOTBETCTBYIOLWMIA 06bEM CTaHAaPTHOrO pacTBopa HeCKO/IbKMX 3n1eMeHToB (6.3) B Mapkupo-
BaHHYH MepHyto Konby c ogHoi MeTkoit (7.1). Ans obecneyeHus cTabunbHOCTU aHanuTa f,06aBnsAT HeobxXo-
AVMbI/i 06beM Noaxoasiueli HeopraHuyeckoit kucnotol (6.2). oBoaaT o6beM pacTBopa Bogol (6.1) noytn go
MeTKM, 3akpblBaldT W NepeMellnBaloT BpaljaTtenbHbIMU ABWKEHUsAMU. [aloT OCTbiTb 40 KOMHATHOM
Temnepartypbl, 4,06aBNAIOT BOAY A0 METKM, 3aKpbIBAIOT U TLWaTes/IbHO NepeMeLLnBaloT.

AHanuTbl, KOTOPbIE rPYNMNUPYIOT B CTaHAAPTHOM paboyem pacTsope, A0/KHbI ObITh TLWaTeNbHo nogobpa-
Hbl C y4ETOM XMMWYECKO/i COBMECTMMOCTY M NPeAoTBPalLeHNs CNeKTPasbHOro MeLarLwero BanaHus. Takke
Ans obecneyeHns cTabuibHOCTM aHanuTa TwaTenbHo nogbupatoT 4o6aBNAEMY0 HEOPraHNYECKyo KUCAOTbI 1
ee 06beMm.

6.4.2 W3 cTaHaapTHOro paboyero pactsopa rotoBAT psaj rpafyvpoBOYHbIX PacTBOPOB, BCOOTBETCTBYIO-
Lem ananasoHe KOHLeHTpaLuuii, 06bI4HO OT 140 100 MKI/AM3. 411 KaXA0ro onpefenseMoro metannan metan-
nounpa. PekomeHgyeTcs, roTOBUTb MAHUMYM TPY rpagyMpoBOYHbIX pacTeopa. Takke roToBaT rpagynpoBOYHbIi
xonocToit pacteop (cM. 3.2.2). Mpu NPUTrOTOBIEHNN KaXAOW cepun rpajsyMpoBOYHbIX PacTBOPOB, NUNETKON
aKkKypaTHO BBOAAT COOTBETCTBYIOLME 06beMbl paboyero ctaHgapTHoro pactsopa (6.4.1) Uan MCXOAHOTO CTaH-
JapTtHoro pacTteopa (6.3) B 0TAe/bHble MapKMPOBaHHbIE MePHbIe K0N6bl BMecTumocTbto 100 cm3(7.1). lo6as-
NAT peakTuBbl (CM. NpuBeAeEHHble HUXe ab3albl AAaHHOro NOAMyHKTa), Tpebyowueca Ans cosBnajeHuns
MaTpwL, rpagyvpoBOYHbIX M KOHTPO/IbHbIX pacTBopoB (cMm. 8.2.10.1). Pa36asnstoT Bogol (6.1) noutn 4o MeTku,
3aKpbIBaAOT NPOOKO M nepemelnBaloT BpalaTe/lbHbIMU ABWXEHUAMU. [alT OCTbiTb [0 KOMHATHOM
Temnepatypbl, 406aBNAIOT BOAY A0 MeTKM, 3aKpbiBalT U TWwaTesbHO nepemMelunBatoT. [pagynpoBOYHbIE
pacTBOPbI FOTOBAT €XeAHEeBHO.

PeakTtus(bl)uncnonbdyemsoiii(bie)o6beM(bl), HEOH6X0AMMBIN(ble)ANA COBNAAEHUSA MaTpUL, rpagynpoBoY-
HbIX N aHanIM3npyeMbIX pacTBOPOB, BbIGMPAIOT B 3aBUCUMOCTU OT MeTOAa, NCNOoJIb3yeMOro A5 PacTBOPEHUs
npo6bl. B Tabnuue 1 npusegeHa nHpopmaums, Heobxogmumas Ana NONyYeHUs coBnagaroLmx MaTpuy, aHanu-
31pyeMbIX PacTBOPOB, NPUrOTOB/IEHHLIX Pa3/INYHbLIMU MeTOoAaMN, ycTaHoBIeHHbIMYK B MICO 15202-2. OgHako,
Takxe cnefyet yuuTbiBaTb BKNaf KOHUEHTPaLMN KACIOT, COAEPXaLlMXCa B UCXOLHOM CTaHAapTHOM pacTBo-
pe(ax). ncnonb3yeMom A1 NpUroToBNEHUS FpafynpoBOYHbIX PACTBOPOB, B 06LLYI0 MAcCOBYI0 KOHLEHTPaLuio
KMCnoT.

Ta6nuue 1 — PeakTuBbl, HEOGXO4UMbIE 5 NPUFOTOBEHUS TPaSyMPOBOYHbIX PACTBOPOB C COBMNAAAIOLMMY MATPH-
uamu

Tpebyemble peareHTbl 4/19 NPUrOTOBEHNST MATPUYHBIX MPaAYNPOBOYHBIX
MeTog, pacTBopeHus npobb!

pacTBopoB
MCO 15202-2. npunoxeHne B 10 cM3 a30THOW kucnoThl (6.2.2)

NCO 15202-2. npunoxeHune C 4 cm3a30THOl kncnotol (6.2.2) n 20 cm3consHoli knucnotol (6.2.4)
MNCO 15202-2. npunoxeHune D 20 cM3 a30THOI kucnoTsl (6.2.2)

NCO 15202-2. npunoxeHve E 4 cm3cepHoii knucnotbl (6.2.5) n 20 cM3 coNsAHOI kncnoTbl (6.2.4)
MCO 15202-2. npunoxeHue F 4 cM3Xx10pHOIA kncnoTbl (6.2.3) n 20 cm3consiHoli knucnotbl (6.2.4)
NCO 15202-2. npunoxeHune G (G.6.1) 20 cm3a30THOW kucnotbl (6.2.2)

MNCO 15202-2. npunoxeHne G (G.6.1. 20 cm3 a30THOM KncnoTsl (6.2.2) 1 20 cM3 CONSAHON KMCNOThI (6.2.4)

G.6.5)
NCO 15202-2. npunoxeHve G (G.6.2) 16 cM3a30THOI kncnoThbl (6.2.2) n 4 cM3X/10pHOI kucnoTsl (6.2.3)

NCO 15202-2. npunoxeHne G (G.6.2. 16 cm3 a30THOW kncnoTbl (6.2.2) n 4 cM3 XNOPHOI kncnoTsl (6.2.3) n 20 cm3
G.6.5) CONAHOI kncnotsl (6.2.4)
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OKoH4YaHue Tabnuupl 1

Tpebyemble peareHTb! Afisi MPUIOTOB/IEHNSI MATPUYHBIX MPayPOBOYHbIX

MeT B HUA M bl
leToN pacTBope! pOG! pacTeopos

NCO 15202-2. npunoxenne G (G.6.3) 20 cM3a30THOI KNCNOThI (6.2.2) unu 16 cM3a30THOI KUCNOThI (6.2.2) U
4 cM3 X/I0PHON KNCNOTbI
NCO 15202-2. npunoxeHne G (G.6.3. 20 cm3a30THOW kncnoThl (6.2.2) n 20 cm3 consHoli kucnotel (6.2.4) nam
G.6.5) 16 cM3a30THOI KMCNOThI (6.2.2). 4 cM3 X10pHOI KMCNoThl (6.2.3) n 20 cm3
CONSHON KncnoThl (6.2.4)

MatpuLbl rpafynpoBOYHbIX PACTBOPOB A0/KHbI COBMNAaAATL U BOTHOLLEHUV COAEPXaHUS P TOPUCTOBOAO-
POAHOI KNCNOTbI, ECNN aHANU3NpyeMble PacTBOpPbl 6bII MPUrOTOBMIEHbI U3 NPO6, COGPaHHbIX Ha KBapLeBbIli
unbTp € ncnonb3oBaHnem PTOPUCTOBOAOPOAHON KMCNOTbl. O6bIYHO CTapatTcsa nsberatb NPUrOTOBIEHUSA
pacTBOpPOB C MaTpuuamu, cOBNajalolWMMU B OTHOLIEHMU coAepXaHusi (DTOPMCTOBOLOPOLHOW KUCMOTbI
(cm. npepgynpexpaeHue 6.2.6), HO 3TO HEO6XOAMMO B C/y4yasX, KOrAa BO3AeiCTBME KNCNOTbl Ha KBapLeBble
VNbTPLI NPUBOAUT K BLICOKMM MACCOBbLIM KOHLEHTpPauMaM KpeMHUS (M BO3MOXHO APYruX 3/1eMEHTOB, Taknx
KakantoMUMNA. KanbLUuii 1 HATPUIA) B aHaIM3npyembix pactTBopax. MoaTomy rpagynpoBOYHbIE PpacTBOPbI J0X-
Hbl ObITb MOArOTOB/IEHLI NyTEM f06aBNEeHNSA COOTBETCTBYOLWMX 06EMOB CTaHAapTHOro paboyero pactsopa
(6.4.1) nnu ncxopHoro ctaHgapTHoro(Hbix) pactesopa(os) (6.3) Ha YncTble KBapLeBble PUNLTPLI, 418 KOTOPbIX
NPYMEHSIOT METO/, PacTBOPEHMS Npo6bIl, MPUBEAEHHbI B COOTBETCTBYOLEM npunoxeHun NCO 15202-2. B
3TOM Cc/nyyae Heo6XoAMMO WCMONb30BaTb M1ACTMACCOBY0 MepHYH nabopaTopHylo nocyny, CTOWKYH K
BO3/elCTBMIO (DTOPUCTOBOAOPOAHO KNCNOThI, @ TaKXe KOPPO3MOHHO-CTOIKYH0 cucTeMy BBOAA NPo6.

6.5 BHyTpeHHMEe NCXOAHbIe CTaHAAPTHbIE PACTBOPbI

6.5.1 [N nNpuroToBNEHUS BHYTPEHHUX WCXOAHbIX CTaHAAPTHbIX PacTBOPOB MWCMNOMb3YHOT Cepwuii-
HO-BbIMyCKaeMble CTaHAaPTHbIE PACTBOPbI N PACTBOP OAHOr0 3/ieMeHTa. CTaHAapTHbLIN pacTBOPbI) fO/HKEH
cofepxaTb anemeHT(bl), UICNONb3YeMbI(€) B KAYECTBE BHyTPEHHEro cTaH4apTa(0oB) B COOTBETCTBYIOLLEN KOH-
LeHTpauun, a maTpuua(bl)cTaHLapTHOr0O04HO3/IeMEeHTHOropacTeopa(oB),ncnosb3yemoro(bix) gnsagobasne-
HMA BHYTPEHHEro ctaHgapTa, A0/HkHa 6biTb COBMECTVMMA C OnpeAeniseMbiMu MeTaniaMm 1 metaniongavu.
[na Bbibopa 3neMeHTOB A1 BHYTPEHHero ctaHgaptacu. 8.2.11.

6.5.2 B kauyecTBe a/ibTEpHATMBbI /19 NMPUTOTOBNIEHNA UCXOLHOIO CTaHAAPTHOro pacTsopa(os) O4HOrO
3/IeMeHTa MOXHO WCMNo/Ib30BaTh MeTa/l/lbl BbICOKON YNCTOTbI WU UX COMMN.

6.6 AproH, nogxoaswmii ans ucnons3sosaxus B ICM-MC.

7 NabopaTopHoe o6opyaoBaHune

Vcnonb3yeTtcs 06bIYHOE nabopaTopHoe 060pyAoBaHMe 1 B OCOOBEHHOCTU NPUBEAEHHOE HUXE.

7.1 MepHble KOn6bl C 04HOI METKOI, BMeCcTMMOCTbIo 0T 50 0 1000 cm3,cooTBeTCTBYOL e TpeboBaHu-
am K knaccy A no 1 C 01042, n3rotoBsieHHbIe N3 60POCUIMKATHOTO cTekna 3.3. COOTBETCTBYHOLWEro TpeboBaHun-
aM MCO 3585, ouulieHHble Nepej UCMO/b30BaHWEM NyTEM 3amMauvyMBaHUsS B pPacTBOpPE a30THOU KUC/OTHI,
pasbasneHHoli B nponopumn 1:9 (6.4) B TedeHne He MeHee 24 4 ¢ nocneayoLmM TwareibHbIM NPOMbIBaHNEM
BoAoOM (6.1).

7.2 OpHopasoBble TPy6KM, NNacTUKOBble, COBMECTUMbIE CO LITATMBOM A1 TPyO6OK aBTOMATMYeCKOro
npo6ooT6opHuka NCI-MC.

MpumeyaHune — OnA nonyvyeHnsa nHdopmalmm no UCNosb3oBaHnio Tpy6oK AN MUHUMU3aL MM NoTeHumanb-
HbIX MOTEPb Ha CTEHKaX U 3arpsa3HeHnii cm. 8.2.9.

7.3 MNnyHxepHble 06 bEMHO-A03MpPYIOLLME YCTPOICTBA, COOTBETCTBYOLWMEe TpeboBaHnsam NCO 8655-1 n
ncnblTaHHble B cooTBeTCTBUM € ICO 8655-6, B TOM YnC/ie NUNETOYHbIE A03aTOPbl, COOTBETCTBYOLWNE TPebO-
BaHMAM NICO 8655-2. ncnosibayemblx ANs NPUrOTOBAEHNA CTaHAAPTHLIX, FPafyMpPOBOYHbIX U aHaIM3NPyeMbIX
pacTBOPOB; M [03aTOPbl, COOTBETCTBYOLWME TpeboBaHnam MICO 8655-5, ncnonb3yemble ANs A03MPOBaAHNA
KUCNOT.

7.4 OpHOpasoBble nMepyaTtkv, BOJOHENPOHULaemMble 1 6e3 NPUCbInkn, YTobbl N3bexaTb BO3IMOXHOCTM
3arpAsHeHns U 418 npefoxpaHeHns OT KOHTakKTa ¢ TOKCUYHbIMU U KOPPO3MOHHbLIMU BelllecTBamu. Moaxoaatum-
MU ABNSKOTCA nepyaTku u3 nonusunHunxnopuga (MNBX).

7.5 ByTblNb U3 NOAUNPONWIEHA, UMEIOLLAs HU3KYIO MIOTHOCTb, C FTePMETUYHO 3aBUHUYMBAIOLLENCS KPbILL-
KOMW.
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MOXHO ncnonb3oBaTb OYTbIN, U3TOTOB/IEHHbIE U3 APYTMX M1aCTMAcC, NPU TOM YC/T0BUM, YTO OHW NOAXO-
[OAT ANS KOHKPETHOW Lenm ucnonb3osaHms (cMm. 6.3.2 1 6.4.1).

7.6 KBagpynonbHblii Macc-CNeKTPOMETP C UHAYKTMBHO-CBSA3aHHON N1a3moi, ynpaBnseMblii KOMMbloTe-
POM, OCHAaLLEHHbI aBTOMATUYECKMM YCTPOINCTBOM Nogaun nNpob, npeanovTUTesIbHO C CUCTEMOW NPOTOYHOM
NPOMbIBKMU.

8 MeTtoaunka

8.1 MoAaroTtoBKka pacTBOpPOB Npo6

MogroTasnnealoT pacTBoOpbl NPo6 K aHann3y B COOTBETCTBUM C HACTOSALMM CTaHAAPTOM, UCMOAb3ys
OAMH U3 METOA,0B PacTBOPEHUS Npo6bl, NpnBeAeHHbIX B MCO 15202-2.

B cnyyae Heo6XxoAuMOCTWM NOSyYeHUs COOTBETCTBYHOLWMX NpeAenioB 06HapyXeHus A8 HEKOTOpPbIX
MeTas1/I0B 1 MeTal/IonA0B UCMONb3YHT peareHTbl 60/1ee BbICOKON YNCTOThI, YeM NpuBeaeHo B ICO 15202-2.

8.2 Pa3paboTka MeToAuKHU
8.2.1 O6umne nonoxeHus

PaspabarbiBaloT ¥ NPOBOAST Ba/IMAaL M0 METOANKN KOJIMYECTBEHHOIO aHasM3a pacTBOpOB Npo6, Npuro-
TOBJIEHHBIX B cooTBeTcTBUU C 1 C 015202-2, KoTOpas NoAXoAUT A1 UCNONb30BaHUA C UMEIOLMMCSA B HANTM4mum
npubopom(amu) CM-MC. B npouecce pa3paboTkm METOAMKM HA HAYAIbHOM 3Tane UCnosb3yoT XapakTepuc-
TUKM CIEKTPOMETPa, YKasaHHble nponssoautenem. MNMpu paspaboTke MeTOAVKN aHanm3a ¢ nomolbio NCM-MC
ob6palyarTcs K pykoBOACTBY MO 3KCnayaTauum, npefoctaBieHHOMY NPOu3BoOANTENSIMU CNEKTPOMETPOB, a Tak-
Xe MeXAyHapoaHbIM, eBPONEeiCcKMM 1 HaLMOHa IbHbIM CTaHAapTam.

MpumeyaHune — AHanus c ucnonbzosaHvem NCIM-MC pacTBopoB, NPUroToBAEHHbIX U3 NP06 BO3ayXa pabo-
Yeil 30HbI, NPUMEHSIOT AN pasHoobpasHbix ICM-cnexTpomeTpos. Hanpumep, cuctema MCM-MC moxeT 6bITb 060pyao0Ba-
Ha HEeCKO/IbKUMU TUNamy peakLMOHHbIX siyeek CTONIKHOBEHUS KaxAablii M3 Takux TMNoB npubopoB HacTpauBaeTcs W
paboTaeT pas3nnyHbiM 06pa3om. CyLecTBYIOT HEKOTOPbIE MPUHLMMLI, KOTOPbIe NPUMEHSIOT NpK pa3paboTke MeToANKN ANA
Bcex MICIM-MC cnekTpomeTpoB, HO MHOTUE MPUMEHUMbI JINLLb K KOHKPETHBLIM CNeKTpoMeTpam Uan Tunam CrnekTpoMeTpos.

8.2.2 Mewarwluine BNAHUA

Heo6x041M0 paccMOTPETH 3HAUMMOCTb /II060r0 3BECTHOTO MELLIAIOLLET0 B/IVSHUS C YYETOM e/ n3Me-
peHwuii (6onee nofpo6Has MHGOPMaLUs NpUBeAeHa B NPUIOXEHUU A). Mo nUTepaTypHbIM JaHHbLIM AN KaX40-
ro MOTEHUMANbHO MPUrOLHOTO OTHOLUEHWS MaccChl K 3apsify criefyeT pacCMOTPeTb B3aUMMOCBSI3b MEXAy
MHTEHCUBHOCTbLIO MELIAtoLWero BAUSHUA U OTHOCUTE/TbHBIMU NpefefibHbIMU 3HaYeHUAMU AN onpesensiemMbIX
3/1eMEHTOB. ECM cyMMa 3HaYeHNii BCeX NOTEHLMAbHBIX MeLlarLWmX BNusHUi 6onee yem B 0.1 pa3 npeBbilla-
eT npefenbHoe 3HaYeHe aHanTa. To pacCMaTpuBaloT a/lbTePHATUBHbLIE BAPUAHTbLI, TAKME KakK ApYroe OTHO-
LeHMe Macchl K 3apsify Un UCNONb30BaHNE peakLoHHO S4elikn CTOTIKHOBEeHUI (MpU Hanuuum).

Vicnonb3oBaHWe peakLVOHHON S4eliku CTONKHOBEHWIA MOXET YCTpaHUTb MHOTUE M306apHble, 3/IeMeH-
THbIE WM MHOTOATOMHbIE MellaloLme BAMSHUA (MPY HaMumuK), a Takke OHO NpeAnoYTUTeIbHee NCMNOo/b30Ba-
HUS OPYrMX OTHOLIEHWI Macchbl K 3apsigy, KOTopble MOryT 6biTb MeHee UyBCTBUTE/IbHbIMU B OTAWYME OT
OCHOBHOTO OTHOLLIEHUSI MACChI K 3apsfy 4718 UHTEPECYIOLLEro BELEeCTBa, ONpeaensiemMoro npu aHanuse.

8.2.3 Cucrtema BBoga npoo6bl

Cwnctemy BBOAa NPo6 BbIOMPAOT C YH4ETOM 334aHHOI0 YPOBHA YyBCTBMTENBHOCTU U NPUPOAbLI MaTpULb
aHanusmpyemoro pacTsopa. B 60nblInHCTBE cnyyaeB noaxoasallei cumtaeTcsa ctaHgapTHas cuctema BBoga
npo6, npegocTasnsemas nNponM3BoAuTeNIEM ClekTpomeTpa.

Ecnun cnekTpanbHO YnCTble aHau3npyemMble pacTBopbl cofepxar (DTOPUCTOBOAOPOAHYIO KACNOTY, TO
Heo6X0AVMMO UCMONb30BaTh KOPPO3NOHHO-CTONKYO CUCTEMY BBOAA NPO6 1 MNATUHOBbIE KOHYCbI.

BbicokoadhhekTBHbIE 1 yNbTPa3BYKOBbIE pacnblIUTeny obecneumsatT 60/bLUYIO YYBCTBUTENBHOCTb
N0 CPaBHEHMIO C TPAANLMOHHBLIMU MHEBMATUYECKUMY pacnblanTensaMmu. OfgHako OHWM MOTYT GbiTb MEHee YCTOW-
YMBBLIMU KKOPPO3UKN. TEM HE MeHee, BbIrOHbIM MOXET ObITb CNO/Ib30BaHVE BbICOKOI(EKTUBHBIX U Y1bTPa3-
BYKOBbIX pacnbiinTeneil B cnyyae HU3KMX NpenenoB KOMMYECTBEHHOTO OMpejeneHusi, Hanpumep, npu
onpegesnieHnn MeTanioB UM MeTanI0uao0B ¢ 0COBEHHO HU3KMM MpesenbHO fO0NYCTUMbIM 3HaYeHeM, Hanpu-
mMep 6epuanausa, unmn NpyM KOPOTKOM BpeMeHun oTbopa npob.

8.2.4 AHanusnpyemas macca

Bbi6UpatoT 04HO UM HECKOJIbKO 3HAUYEHUIA aHaTMTUUYECKO Macchl 4151 USMEPEHMNS COAEPXKAHMSA KaX40ro
onpegensemoro meTannawnu metannonga. Brabnuue 2 npusegeHa nHopmMaumsa 0 pekoMeHAyeMbIX Maccax
N NHCTPYMEHTa bHbIX Npefenax 06HapyXXeHus, KoTopble MOryT 6bITb LOCTUrHYTbI NPU ONTUMaSIbHBIX YC0BUAX
([22]—(25)). YunTbIBatOT OTHOCUTE/IBHYIO pACNPOCTPaHEHHOCTL MeTasa uiv metannonga B BbiI6paHHOW mac-

12



FOCTP MCO 30011—2017

ce, 3a/laHHble npefesibl KOIMYECTBEHHOIO onpeaesnieHns U MellatoLee BANSHNE, KOTOpble MOTYT GbITb 3HAYN-
TeNbHbIMU ANA KaXA0i BEpOSATHON Macchl. Kak npaBwno, caMoil yao6Hol siBnsieTcA macca, obnajatouias
60nblueli YyBCTBUTENIbHOCTbLIO, NPU 3TOM HEO6X0AMMO M3beraTb UCNONb30BaHNSA Macc, Ha KOTopble MOXeT
ObITb OKa3aHo noTeHUnanbHOE Mellallee BANAHNE.

MpumeuvaHne — [NA ycTpaHeHN MHOXeCTBa CMeKTPasibHbIX NEPEKPLITUI UV APYTOro MeLlaloLwWwero Baus-
HuS. B 6onblinHcTBe cuctem MC1-MC ncnonb3yeTtcs cneunanbHoe nporpaMmHoe obecneyvyeHne, UCNoab3ytoLee KpaTHble
Macchl.

Tabnuya 2— PekomeHAgyeMble M30TOMbl AN aHanM3a U TUNUYHbIE WHCTPYMeEHTalbHble npefenbl 06Hapyxe-
Hus (22)—(25]

VHCTpyMeHTasbHble npeaerbl

SnemeHt PekomeHayemble U30TOMbl AN aHamsa® OBHApyKEHUSH*
ANOMUHWI 27. 0.0006—0.027
Cypbma 121. 123 0,0002—0.0009
MbILWbAK 75. 0.0006-0.02
Bapuii 135. 137. 138 0,00002—0,003
Bepunnwii 9 0.0001—0,003
Bucmyt 209 0,00004—0.003
Bop 10 .4 0.001—0.003
Kagmuii 106, 108. 1L. 114 0,00009—0.0009
Liesuii 133 0.000 01—0.0003
Kanbuuii 43.44 0.0002—1,5
Xpom 52.53 0.0002—0,013
Ko6anbT 59 0,00008—0,002
Meab 63,65 0.0001—0,003
Fannwi 69. 71 0,0002—0.0004
FepmaHwnii 72. 74 0.0003—0.002
ladpHuit 178 0,0001—0.0008
NHanii 115 0.00001—0.0007
Xeneso 56. 57 0.0003—0,46
CsuHey, 206. 207. 208 0,0004—0.0006
Nutnid 6.7 0,00009—0,004
MarHwii 24. 25 0.00007—0.120
MapraHeL, 55 0,00007—0.005
PTyTb 199.201.202 0.0001—0,016
MonnbgaeH 95. 98 0.0001—0.002
Hukenb 58.60 0.0004—0.1
Huo6wuii 93 0.00001—0.0006
docchop 31 0.1—0.5
MnatunHa 195 0,00005—0,002
Kanwii 39 0.0002—3,0
Popuii 103 0,00001—0,0002
CeneH 77. 82 0.0007—0.4

13
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OkoHuyaHne Tabnuubl 1

MHCTpyMeHTa/IbHbIe npeaenbl

Onebl«m PekomeHayemble 130TOrMbl ANs aHanmsa* OBHApYKEHNS"
Cepebpo 107. 109 0.00005—0.002
Hatpuii 23 0.0003—2
Tennyp 125.126 0.0001—0.0008
Tannwi 203. 205 0.00004—0.0004
Onoso 118.120 0.0002—0.005
Bonbhpam 182.184 0.0002—0.005
YpaH 238 0.00001—0.0001
BaHapguii 51 0.0002—0.003
NTTpuii 89 0.00002—0.0002
LinHK 64, 66, 68 0.0001—0.018
LInpKoHmii 90 0.00003—0.0003

* 130TONbI, PEKOMEHAYEMbIE NS ONPefesieHnss aHaIMTUYECKUM nyTeM, MoAYepkHYTbl. MoryT WCrnosib3oBaThest
Apyrvie Macchl, HO NPY 3TOM A0JIKHO ObITb 330KYMEHTMPOBAHO Mellatolee BIUSHUE.

** IHCTPYMEHTasIbHble Npefenbl 06HAPYXEHUsT OCHOBaHbl Ha aHHbIX, COOTBETCTBYIOLLMUX TPEM CPeAHUM KBajpa-
TUYHBIM OTKMIOHEHUsIM. Takue napameTpbl, Kak MCNOb30BaHNEe B YNCTbIX MOMELLEHNUSAX, HaNlMune peakLMoHHOW suelikun
1 pexumMa, B KOTOPOM MCNO/b30Basach cucteMa (Hanpumep, OTCYTCTBME rasa, ra3 CTOSIKHOBEHWI UYWIM XUMWYECKU aK-
TWUBHBIIA ras), TMN NCnob3yemMoro koHyca (NLunum Pt). 3HauMTeNbHO pasnuyatoTcs. [1na yTouHeHus aetaneii cnegyet 06-
paTUTLCS K MHAUBUAYAbHBIM CChISIKAM.

8.2.5 Ycnosua co3gaHus nnasmol

8.2.5.1 ToTokKrasa

Mpu 06bIYHBLIX YCNOBUAX NCNONL3YIOT NOTOKU ra3a, pekoMeHayeMble Npou3BoauTeNnem AN BHYTPEHHUX,
NMPOMEXYTOUHbIX, M BHELIHUX MOTOKOB aproHa. Npn He06X04MMOCTU MOXHO ONTUMU3NPOBATh (BHYTPEHHWIA)
NOTOK aproHa B pacnblantene A1 KOHKPETHOro NpUMEHeHNs.

MpumeyaHuns

1 Pacxopf aproHa B pacnbiitene MoxeT cTaTb pelualoLwnm pakTopoM, Tak kKak OH € 3HaunTelbHol cTeneHn onpe-
AenseT Bpems y[epxuBaHua aHanuTa B nnasme. Yem 6onblie BpeMs yAepXnBaHuUs, TeM J0/blUe 3/1eMeHT Heo6XxoAnMo
aToMW3npoBaTb. MOHM3NPOBATb U NEpPeBOAUTbL €ro atoMbl B BO3GYXAEHHOe cocTosiHMe. B meTofe € McCnonb3oBaHueM
NCM-MC npegnoutuTenbHa noHmsauus, a He Bo3byxaeHvne monekyn. CooTBeTCTBYlOLee BpeMs NpebbiBaHNA 415 Kax40-
ro aHasiMTa 3aBMCUT OT ero noTeHymana noHmsauuu. MNpu onpegeneHnn cOOTBETCTBYIOLEro pacxofa Heo6X0a4MMO YUUTbI-
BaTb 3(PEKTUBHOCTb pacnblANTENs, NOCKOMbKY HEBGOMbLIOW pacxof MOXeT Bbl3BaTb 3HAUMTENIbHOE MOHWKEHWe ero
aphbekTMBHOCTU.

2 TloTOK aproHa u3 pacnblINTeNa He BCerja paBeH BHyTPEHHEMY NOTOKY aproHa.

8.2.5.2 MolHoCTb pagno4yacToTHOro nons
Mpu 06bIYHbIX YCNOBUAX MCNO/b3YIT MOLHOCTL paguodactoTHoro (PY) nons, pekomeHayemyto npovs-
BoauTenem. O4HaKo MOXHO ONTUMN3NPOBATL MOLLHOCTL PY No/ia 4151 KOHKPETHOTO NPUMEHeEHUS.

MpumeyvyaHune — MowHocTb PY nons, NnpUMeHsemMoro K nnasme, nog6mpaioT B COOTBETCTBUM C aHaNUTUYeC-
Koii 3apayeii. Yem Gonblue MOLWHOCTL PY nons, NpMMEHSIEMOro AN CBA3bIBAHWSA, TEM Bbille CTAHOBUTCA TeMnepartypa
nnasmbl. 119 371€MeHTOB, KOTOPbIE /IErKO NepexoAnT B BO30YXAEHHOE COCTOSHWNE, UCMO/Ib30BaHNe MeHbLUel MOLHOCTH
NOBbILIAET YYBCTBUTENBHOCTb.

8.2.5.3 'nybuHa oT60pa npob
Iny6vHa oT60pa Npo6 onpenenseTcst paccToAHUEM OT BXOLHOrO 0TBEPCTMS NPO6G00T60PHOT0 KOHYca 10

€ro OCHOBaHWs ¥ UHAYKTOpA 3/1eKTpoHarpeBaTesisi, B MM [26]. Mpy 06bIYHbIX YCOBUSIX UCMOMb3YIOT F1y6BUHY
oT6opa npo6, pekoMeHayemyto npoussoauTeneM. OfHaKO, /151 KOHKPETHOTO NPUMEeHEeHUs, ry6uHy oTéopa
Npo6 MOXHO ONTVMU3NPOBATD.

MpumeyvyaHune — Boblem cnyyae, Npu NOCTOSIHHOW MOLLHOCTU M YPOBHE pacxoja rasa pacnbiinTens, ysenu-
yeHune rnybuHbl oT6opa Npob cHuxaeT noacyeT NOHOB (22J.
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8.2.6 Pabouune xapaktepuctuku npubopa

O6palialoTcs K pykoBOACTBY MO 3KCN/yaTauuy CnekTpoMeTpa v B 3aBUCUMOCTU OT €ro TUna U Mapku
onpenensioT ONTUMasIbHYIO HACTPOIKY OCHOBHbIX pabounx XapakTepucTuK, HanpumMep MOLLHOCTb AeTeKTopa,
BPEMS 1 UNC/IO UHTETPUPOBAHWIA.

8.2.7 CkopocTb BBOAA NPOO6HI

Mpy HOpManbHbIX YCI0BUAX NPV BBOAE NPO6 NCNO/b3YT 3HAYEHNE pacxofa, PEKOMeHA0BaHHOe B pYKO-
BOZCTBE MO0 3KcnyaTauun pacnbiintens. OgHako pexum paboTbl pacnbliMTeNnss MOXeT 6biTb ONTUMU3NPOBaH
ONS JOCTUXKEHUS COOTBETCTBYIOLLEr0 COOTHOLLEHNA MexXAy WHTEHCUBHOCTbIO CUMrHana v CKOpPOCTbi BBOAA
npoo.

8.2.8 lMapameTpbl NPOMbIBKM NMPO6LI

OnpegensoT NoAXOAALWMI pacTBOP 418 NPOMbIBKM, BPEMS NPOMBIBKM, PACXOA 1 BPEMS 3a4€PXKKN CHM-
TbiBaHUSA. MNPOBOAAT UCNbITAHUS ANA NOATBEPXKAEHNSA OTCYTCTBUS 3HAUUTE bHbIX 3thheKTOB NnamaTy.

8.2.9 MuHMMun3auusa noTepb Ha CTEHKAX U 3arpsA3HeHuns

[na MMHUMKU3aL N NoTeHUManbHbIX NOTEPb BELeCcTBa, OnpeaesiiemMoro npy aHannse, 3a cueT ocefaHus
Ha CTeHKax eMKOCTel A5 XpaHeHUs rpagyMpoBOYHbIX U UCMbITYEMbIX PACTBOPOB, a Takke CHUXeHVs BEpOST-
HOCTW 3arpsA3HeHnsl peareHToB N 1abopaTopHOro 06opyfoBaHNsA, He06X0ANMO NPeANpPUHATL LWaru no paspa-
60TKe COOTBETCTBYIOLLEN aHanMTUYeckoli metToavkv. bonee noagpobHas MHhopMaLus NpUBeLeHa HUXE.

ANns MUHUMMU3aLMM NOTEHLMAbHBIX NOTEPb HA CTEHKaX UCMO/b3YIT EMKOCTU U3 MHEPTHbLIX MaTepuasnos
(Hanpumep, NONUMNPONWAEH, MOM3TUNEH UK NoNUTETpadTopaTUNEH), Takke o6ecneynBaloT BbICOKYHO KOH-
LleHTpaLmio KNCNOoTbl BrpagyMpoBOYHbIX M UCNbITYEMbIX pacTBOpaXx, KoTopas NpensaTCcTByeT NoTepe BelecTBa.

NMpumeyaHune — CTeneHbCop6LMU BELLECTBA, ONPeaensieMoronpmaHanuse. Ha cTeHKax EMKOCTM onpeaens-
eTcs maTepuasiom, U3 KOTOPOro OHa U3rOTOB/IEHA, U €ro LEepPoX0BaTOCTbI0, KUC/IOTHOCTbLIO PacTBOPa W KOHLeHTpaLuei
BellecTBa, onpeAensiemMoro npu aHanuse.

ANa MUHUMU3aLMN NOTEeHUMaNbHbIX 3arpsA3HEHW rpafynpoBOYHbIX U UCMbITYEMbIX PACTBOPOB, peareH-
TOB M NnabopaTtopHoro 060pyA0BaHNS HEOGXOAUMO:

a) Npou3BOAMTbL OUMCTKY MHOTOPa30BOro 1abopaToOpHOro 060pya0BaHNs (BKIOUas Npo6ku);

b) NMPOM3BOAUTL OUUCTKY TA6OPaATOPHOro 060pyA0BaHNA 13 NIACTUKA Nepes UCMoNb30BaHEM, B Cy-
yae ecnu NocTaBLLMK HE MPUKNaAbIBAET cCepTUdUKaT O MUKPO3/IEMEHTHOM COCTaBe UAW npeacTaBuTenibHas
napTus 060pyaoBaHus Gbla UcnbiTaHa, v 6bia onpeaeneH HU3KNUA ypoBeHb MUKPO3/1IEMEHTOB;

C) NpoOM3BOAMUTbL OUMCTKY abopaTopHOro 060pyaoBaHns C UCNOb30BaHNeM 6ecdocdaTnbiX MOKLLMX
cpeacTs.

d) Npon3BOANTL NPOMbIBKY 1a60paTOPHOro 060pyA0BaHNs, TaKOro Kak WTaTUBbl 47151 MUKPONUMETOK 1
Tpy6GOK aBTOMATMUYECKOro Npo600T6OPHMKA, UCNLITYEMbIM PACTBOPOM Mepes Ucnofib30BaHMEM, eC/M 3TO BO3-
MOXHO;

€) MCnosib30BaTh TOMLKO YNbTPAUNCTbIE PeareHTbl;

f) ncnonb3oBaTb TONLKO KUCNOCTOMKME NepyaTku 6e3 NpUCbInKu;

) TOTOBMTb NPOGbLI M NPOBOAUTL aHan3 B cpefe, CBOOGOAHOI OT YacTuL, a3po30/si, HACKObKO BO3-
MOXHO.

8.2.10 T'pagynpoBOYHbIE pacTBOPbI

8.2.10.1 CosnafeHne maTpuL,

MaTpuLibl rpagynpoBOYHbIX PACTBOPOB A0/DKHbI COBMNaAaTh C MatpuLammy aHann3npyemMbix pacTBopos,
npn 3TOM MO BO3MOXHOCTU HYXHO n3beraTb NPUroToBMEHNS rPaAynpPOBOYHbIX PACTBOPOB C UCNOJIb30BaHNEM
dTOpNCTOBOAOPOAHOI KMCNOTbLI (CM. NpegynpexaexHune 6.2.6).

Ecnv aHannsmpyemMble pacTBOpbI, NPUrOTOB/IEHHbIE B cOOTBETCTBMM € MCO 15202-2. cogepxart propuc-
TOBOAOPOAHYIO KUCNOTY, TO NPY NPUrOTOB/IEHNMW TPaAyUPOBOYHbIX PACTBOPOB €€ 06bIYHO 3aMEHAOT a30THOW
KNCMOTOM TOM Xe KOHUeHTpaLun. 3a NCKNI0YEHNEM HEKOTOPbIX ClyyaeB (CM. 6.4.2). 3TO He3HaYUTebHO BUS-
eT Ha pe3yfbTaTbl U3MepeHwuii, obecneunBaeT 60/bLLIYI0 6€30NacHOCTb U NO3BO/ISAET FOTOBUTbL rpajynpoBOY-
Hble pacTBOPbI B MEPHOI CTEKNAHHON nocyae.

8.2.10.2 [lnana3oH rpafynpoBku

NInHelHbIA AnHamMuyecknii agnanasoH N3MepPEeHNn AN Kaxaoro BbiGpaHHoroaHanMTa onpeaenstoT akene-
pVYIMEeHTasIbHbIM MyTEM B yCTaHOB/IEHHbIX paboynx ycnoBusx. 3aTem BbliGnpatoT AranasoH 3Ha4eHnii MaccoBol
KOHUEeHTpauun aHanuTa, A1 KOTOporo Heo6Xxo04MMO NPUTOTOBUTL FPafypPOBOYHbIE PacTBOPbI.

Mpu BbIGOPE AMana3oHa 3Ha4YeHnii MacCcoBOI KOHLEHTPaL MU He06X0AMMO YUNTbIBATb UCNONb30BaHNE
[BYX 11 60/1ee OTHOLUEHNI Macchl K 3apsgy A1 OAHOro (KOHKPETHOro) aHanuTa.

8.2.10.3 XpaHeHue rpagympoBOUHbLIX paCTBOPOB
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HeOGXO,D,VIMO €XeQHEBHO roTOBUTb CBEXNE TpagynpoBOYHblie PaCcTBOPbI UK XPaHUTb X MakCUMaJibHO
KOPOTKOE BpemHA, BblﬁpaHHoe no pesynbTatam 3KCnepuMeHTOoB No onpeaeneHno cTabunbHoOCTU.

MpumeyaHune — CTabubHOCTb TPaAyMPOBOYHbIX PACTBOPOB 3aBUCUT OT MHOTUX (DAKTOPOB, HANPUMEP, KOH-
LieHTpaLu BelLecTBa, onpeaensiemMoro npy aHannae, UCMbITYeMOi MaTpuLbl, NPUPOLbLI €MKOCTU 4151 XPaHEHUS 1 YCNOBUi
XpaHeHus.

8.2.11 Bbl6Op BHYTPEHHUX CTAHAAPTOB

Heo6xo41Mmo BbIOpaTh onpefenieHHoe YAC0 U KOMOMHAaLNI0 BHYTPEHHUX CTaHAapTOB /15 KOPPEKTUPOB-
kn gpeiicha npubopa, hr3nyeckoro MeLlatoLLero BIMAHNA U ANA N3MeHeHns adhhekTMBHOCTM NepeHoca NOHOB
B npegenax VICM-MC. [1na ckaHMpoBaHUS NOSIHOTO Avanas3oHa 3Ha4YeHUn Maccbl CNOMb3YHT MUHUMYM TpK
BHYTPEHHMX CTaHapTa, Npy 3TOM pPEKOMEHAYEeTCA CNO/b30BaTh NATb BHYTPEHHWX CTaHAapToB. apaHTupy-
t0T. YTOObI 3/1eMeHTbI BbIGPAHHOIO BHYTPEHHEro cTaHjapTa COOTBETCTBOBA/IN Lie/In 3MepeHuid, obnaganu
COOTBETCTBYHLLEN YyBCTBUTENBHOCTLIO U BbINN XMMUYECKM COBMECTVMbI C MaTpuULeli aHanm3npyemoro pac-
TBOpa (T. €. HEe MpPUBOAMAWN K BbiMageHuio ocafka). B Tabnuue 3 npuBedeH HeucyepnbiBalOLWNA CNNCOK
BHYTPEHHVX CTaHAaPTOB 1 OFPaHUYeHNiA Ha UX UCMOb30BaHMe.

3neMeHTbl) BbIGPaHHOro BHYTPEHHEr0 CTaHAapTa He J0/DKHbI NPUCYTCTBOBATL B UCNbITYyEMON Npobe Ha
YPOBHe, Npy KOTOPOM OHV OKa3blBalT HEraTMBHOE B/IMSIHUE HA Pe3yNbTaTbl UCMbITAHWIA.

BHYTPEHHWIA cTaHA4apT MOXeT 6biTb MCNOMb30BaH A1 TOro, YToObl CKOPPEKTUPOBATb U3MEHEHUS B
3P (heKTMBHOCTM pacnbiNnTens, KOTOpoe MOXeT BO3HMNKATb BO BPeMS aHanm3a. Takke BHyTPeHHWe cTaHgapThbl
MOryT 6bITb UCMO/Mb30BaHbl A/ TOro, YToObl CKOPPEKTMPOBaTh MellatlLlee BMSHME, KOTOPOe ABASEeTCSH
pe3ynbTaToM HecoBnaAeHUs MaTpuL, rpagyupoBOYHOr0 U MCMbITYEMOro pacTBopoB. CoBnageHune Matpu, rpa-
AYVPOBOYHBIX M @aHaIM3MPYEMbIX PaCcTBOPOB, Kak MpaBu/io, ABASETCA He0OX0ANMBIM.

Ta6nuua 3— BHyTpeHHWEe CTaHAapTbl U BO3MOXHbIE OrPaHUYeHUsl UX UCMNOb30BaHNs

BHyTpeHHUi1 cTaHaapT I'Io;:z?vll(:; bl BO3MOXHbIE OrpaHnyeHns
NuTuia 7 MoxeT npucyTcTBOoBaTb B npobax
CkaHauit 45 Mewwatoljee BIMSHNE MHOrOATOMHbIX OHOB; MOXET NPUCYTCTBO-
BaTb B npobax
NTTpUiA 89 MoxeT npucyTcTBoBaThb a npobax
Poguii 103 —
NHawii 115 M306apuueckoe Mellatwollee BAUSHUE A5 0/10Ba
Tepbuii 159 —
ronbmuii 165 —
JoTeuui 175 -
MnatuHa 195 —
BucmyTt 209 MoxeT npucyTcTBOBaTh B Npobax

8.3 TlpoBepka xapakTepucTtuk npubopa
8.3.1 Bu3yanbHblil KOHTPOSb

Mepen Havanom paboTbl cnesyeT NPOBOANTL PEryNApHbIA BHELLHWI OCMOTP Npr6opa 1 BCnoMoraTeslb-
HbIX YCTPOWCTB. Mpy 3TOM C/ieytoT NOMIOXEHUSIM PYKOBOACTBA MO 3KChyaTauuu.
Bonee noapo6Hbie pekoMeHAaLUn NPUBEAEHbI B NPUIOXKeHUN B.

8.3.2 MNposepka NPON3BOANTENBHOCTU N ANArHOCTMKA OLWMNBOK

CnepyeT exefHEBHO MPOBOAUTL MPOBEPKY XapaKTEPUCTUK NPUGopa 418 NOLTBEPXKAEHNS NPaBUTILHOCTY
€ro oyHKLMOHNPOBaHKS B COOTBETCTBUM CO cneuudmkauusaMu. Ecnv ecTs Nnofo3peHus, 4To npuéop gyHKLmo-
HUpYeT HENpPaBW/ILHO, TO NPOBOAAT 6osee T ATEbHYO ANArHOCTUKY HeucnpaBHocTeld. Mpu 3ToM crepyoT
MOSIOXEHUAM PYKOBOACTBA MO 3KCN/yaTaumu.

16



FOCTP MCO 30011—2017
8.4 CepuiiHblil aHanus

NMPEAYNMPEXAEHWE — Mpu paboTe ¢ KOHUEHTPUPOBAHHBIMU MU pa3baB/ieHHbIMU KMCAoTaMm
cnepyeTt Mcnonb3oBaTb COOTBETCTBYOLUME CpeACTBA UHAUBUAYANbHON 3alnTbl (B TOM Yncne noaxo*
AAWMO NnepyaTky, 3aWUTHY Macky Uam O4ku UT. n.), cMm. 6.2.

8.4.1 Pas6aBfeHue pactsopa npob6bl

BbINOMHAIOT BCE HEOBX0ANMbIE pa3bas/ieHUst pacTBopa Npobbl Nepes U 04HOBPEMEHHO C 106aBeHM-
€M BHYTPEHHUX CTaHAapToB.

8.4.2 [lo6aBrieHMe BHYTPEHHUX CTaH4apTOB

BHYTpeHHWii cTaHAapT f,06aBSI0T BO BCE NOAJMEXALLME KONMYECTBEHHOMY aHanu3y pacTBopbl Tak, 4To-
6bl €0 KOHLLeHTpaLys Gbina B HAX OAMHAKOBOIA (T. €. BrpafyMpoBOYHbIe PacTBOPbI, XO/IOCTbIE PACTBOPbI, PacT-
BOPbI MPO6 1 PacTBOPbI A/ KOHTPO/SA KauecTBa).

NMpumMeyaHune — BHYTPEHHUE CTaHAAPTbl MOTYT GbiTb A0OGABNEHbI MYTEM BBEAEHWS C MOMOLLbLI MUMNETKM
13BECTHOTO 06beMa UCXOAHOMO CTaHAAPTHOTO PacTBOpa B KAX/Abl NOANEXalnii KONMYECTBEHHOMY ONPEAEeNeHnio pac-
TBOP M3BECTHOTrO 06bEMA W/IN BBEAEHNSA TAKXKE C MOMOLLLI NUMNETKN U3BECTHOTO 06BEMA UCXO4HOTO CTaHAAPTHOIO pac-
TBOpA B KaXAyl Npobupky ¢ Npo6oii 4o fo6aBneHWsi UCNbITYeMOro pacTBopa. Bo3MOXHO CMeliMBaHue noAnexaliero
KONIMYEeCTBEHHOMY ONpeesneHnto pacTBopa v pacTBoOpa, COAEPXKALLEro BHYTPEHHWII CTaHA4apThl), BO BPEMS BBOAA NPOGbI
C MCNONb30BaHMEM [AByXKaHaIbHOTO NepUCTaNbTUYEeCKOro Hacoca, TPOWHWKa U cMecuTens B hopMe 3MeeBuKa.

8.4.3 OnpepeneHune pTyTn

Ecnu Heo6xo4MmMo onpeaenuTb pTyTh, TO BO BCE M3MEPSIEMbIE PACTBOPbLI C/ieyeT NpubaBuTs 2 %-bli pac-
TBOP MOHOB 30/10Ta B BOAHOM pacTBope consiHol kucnoTbl (HCI) Tak. 4To6bl KOHEYHas KOHLEHTpauus MOHOB
30/10Ta BpacTBopax 6bina pasHa 100mkr/gm3. Mepes aHann3oMm BbiLEePXMBAOT pacTBOPSI, /10 KpaliHei mepe. 1.

Mpu onpegeneHnn pTyTv UCNOb3yHT pacTeop 3o/10T1a B HCI, 4To6bl MMHUMU3NPOBaTL 3hheKTbI NamMs-
M. Heo6xoanmo cneguTb 3a TeM. UTOObI KOHEeYHOe cogepxaHne HCI B pacTBopax He Bbi3biBa/I0 OCaXAEHUS
HECOBMECTUMbIX C HEl 3/IEMEHTOB, TaknX Kak cepebpo.

Mpu onpeaeneHun HN3KUX 3HAYEHUI cofepXaHnsa pTyTM He06X0AMMO NCNOIb30BaTb N1ATUHOBbIE KOHY-
Cbl.

8.4.4 HacTtpolika npubopa

MCM-MC cnektpomeTp (7.6) HacTpanBaloT, c/iefys pekoMeHAaunsiM Npon3BoAMTENSA UB COOTBETCTBUN C
MEeTO/AVKOW, U3M0XEHHO paHee. MNMepes Havyanom paboTbl PGP AO/IKEH NPOrpeThLCs; 06bIYHOE BPEMS Npo-
rpeBa. pekomeHayemoe n3rotosutenamu, coctaesnseTt 30—60 MuH. Bo Bpems nporpesa pekomMmeHayeTcs BBO-
ANTb XONOCTOW rpaAyMpoBOYHbI pacTBOp B NiasMmy.

8.4.5 AHanus

8.4.5.1 BBOAAT rpafyMpoBOYHbIE PACTBOPbI B N1a3My B NOPAAKE YBETMYEHNSA UX KOHLEHTpaLun n nsme-
PAOT MHTEHCUBHOCTL U3/TYHEHUSA A1 KaXA0ro pactesopa.

8.4.5.2 Ha komnbloTepe, NoAcoefMHEHHOM K Tpubopy, NoyyatoT rpagyvpoBOYHY0 QIYHKLMIO A5 onpe-
Aensemblx MeTasfoB 1 MeTannonaoB NpeanoyYTMTeIbHO MeTOAO0M JIMHEHOro perpeccMoHHOro aHanmsa. pa-
[yVpOBKY NOBTOPAIOT, CNM KOIPMULIMEHT Koppensaumn R2xoTs 6bl N0 04HOMY onpegensieMomy MeTasny um
MeTasnongy coctasnseT MeHee 0.995.

Ecnn R2<0.995. TO MOXHO yAanuTb OLLMGOYHYIO rpagynpoBOYHYIO TOUKY, HANpYMep, C UICNO/Ib30BaHNEM
KpUTepusa A5 UCKNIOYEHNS BbiNajaloLLero 3Ha4yeHns 1 3ateM NoBTOPHO 06paboTaTthb AaHHble AN NONy4YeHUs
npuemaemMoii rpagynpoBoyHoli hyHKLMU. OfHAKO AOTHKHO COXPaHNTLCA MUHMMAIbHO AONYCTUMOE YNC/O rpa-
[YyMPOBOYHbIX PaCTBOPOB, yCTaHOBNIEHHOE B 6.4.2.

8.4.5.3 BBOAAT X0/10CTON pPacTBOp W aHanM3vpyemble pacTBOpbl NPO6bLI (MPUrOTOB/IEHHbIE B COOTBE-
TcTBMNCK C015202-2) B nNasmy nM3MepsatoT UHTEHCUBHOCTb U3/TyHeHUs 415 Kax40oro pacteopa. s onpeje-
JIeHVs1 MaccoBOI KOHLEHTpauun onpegenseMblX MeTanioB v MeTaslongoB UCNo/b3YT rpasynpoBOYHYIO
YHKLNIO.

8.4.5.4 AHanu3npyloT X0N0CTON rpafynpoBOYHbIA pacTBOp M rpafynpoBOYHBIA pacTBop, 3HaUYeHne mac-
COBOW KOHLEHTpaL N KOTOPOro COOTBETCTBYET CepeauHe AnanasoHa n3MepeHunii, nocne nepeuYyHoli rpagym-
POBKM 1 Kaxpablli pa3 nocne aHanusa 20 pacTBopoB. Ecnu nonyyeHHoe npu aHanv3e 3HayeHne MaccoBOM
KOHLieHTpauuu onpegenseMoro Metasiia win meTtansonga B XoN0CTOM rpajgyMpoBoyYHOM pacTsope 6onee
yeM B NATb pa3 npesblllaeT npegen obHapyxeHus npubopa, oueHeHHoro B 8.5.1, nnv 6onee yem Ha 10 % npe-
BblLLIAET NPUMeHAeMoe npejesibHoe 3HaYeHNe UM MUHUMasbHbIA YPOBEHb hOHA, NN eC/IN 3HAYEHNE KOH-
LeHTpauuy onpejeniaemMoro MeTtasnia uin MeTtansnona npu nposepke rpafyvpoBki 3MeHWnock 6onee yem
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Ha = 10 %, ro NnpoBoAAT Nt060e N3 NPUBEAEHHbIX HUXE KOPPEKTUPYIOLWUX AeCTBUIA: NCNO/B3YIOT NPorpaMmmHoe
obecneyeHune cnekTpomeTpa [/19 BBEAEHUS NONPaBKM HA U3MEHEHWE YyBCTBUTEIbHOCTU; UM NPUOCTaHaB n-
BalOT aHa/IM3 1 NOBTOPHO rpadyvpyloT cnekTpomeTp. B nobom cnyyae NOBTOPHO aHanM3npylT pacTBopsl,
KoTopble 6bINU aHanM3npoBaHbl B NEpUOf U3MEHEHUS YyBCTBUTENbHOCTU, UMW NMOBTOPHO obpabaTbiBatoT
[JaHHble C y4eTOM U3MEHEHWS YYBCTBUTEIbHOCTU.

8.4.5.5 AHanu3upyT Npobbl 415 KOHTPONA KayecTsa No MeToAvike, NpusefeHHo B 8.6.2, npu MUHK-
MaJIbHOM YacToTe, a UMeHHO oAHa napa Ha 20 CMNbITYeMbIX P06, M MCNOMb3YIOT pe3ybTaTbl AN1A KOHTPOSA Haf
NPON3BOAMTENbHOCTLIO aHANIMTNYECKO NpoLleaypbl.

8.4.5.6 AHanu3npyoT TeKyLLKIi XON0CTON rpagyMpoBOYHbIi PacTBOP U rPagyVpPoOBOYHbIVi MPOBEPOYHbIN
pacTBOP B KOHLE KaXA0M aHanMTU4YeCcKoi cepuu.

84.5.7 VMccnenytoT npeun3noHHOCTb (Ko3adhMLMeHT Bapmaumnm) Bcex pe3ynbTaToB U NOBTOPSOT N0601
aHanu3, eciv 0THOCUTe NIbHOE cpefiHee KBagpaTuYHOe OTK/IOHEHWE HENPUEM/IEMO BbICOKOE.

8.4.5.8 EcnucofepxaHue niobbixonpegensemMbix MeTanioB v MeTa10MA0B B pacTBope Npobbl NpeBb-
LaeT BEPXHWUIA npegen MIMHEeNHOro gmanasoHa, To pacTBOp pa3basnsAtoT C COOTBETCTBYHOLLNM KO3 ULNEHTOM
pasbasrsieHus, cobnwogas, npu Heo6xo4MMOCTH, COBMNaZeHne MaTpul, U NOBTOPAKT aHanus (koadduuneHT
pa3baBfieHns 3anncbiBatoT). TakKe BO3MOXHO UCNO/Ib30BaHVe APYyroi nogxoasLieli aHanmTuieckoi Mmacchbl.

8.5 OueHka npogena o6HapyXeHNs N KOSIMYEeCTBEHHOTO onpefeneHuns

8.5.1 OueHka MHCTPyMeHTaNbHOro npegena obHapyxeHns

8.5.1.1 OueHwuBaloT Npegen obHapyXeHNsa cnekTpoMeTpa AN1S KaxX4oro onpesenseMoro Metanna um
meTasniona B yesioBuax NnpoBeeHNsA aHanm3a n NoBTOPSAIOT 3TW AeNCTBUS NPU NTI0ObIX USMEHEHUAX 3TUX YC/0-
BUIA.

MpruMeuyaHune — VNHCTPyMEHTasbHbIA Npefen 0GHapYXeHUst NCMNOJb3YHT AN UAEHTUUKALUN N3MEHEHUI
XapakTepucTuk Npubopa, HO OH He ABNsieTCA NpeAesioM o6HapyXeHuss meToga. IHCTpyMeHTanbHbI Npeaen o6Hapyxe-
HUA Yallle BCero Huxe, YeM npeaen obHapyXeHus metToaa, NOCKO/IbKY a HEM YYUTbIBAKOT TO/IbKO U3MEHYMBOCTb UHAUBUAY-
anbHbIX MoKasaHuii cnekTpomeTpa npu UaMepeHnax, BbINOJSIHEHHbIX ANA OAHOIo pacTeopa, U He y4uTbiBalT BKlagbl B
N3MEHYMBOCTb, 06YC/IOBNIEHHbIE MATpULEe nan npo6oii.

8.5.1.2 [OTOBAT aHa/IM3NPyEMbIi PacTBOP C MACCOBLIMU KOHLEHTpaLuamu onpegenseMbix MmeTansios
Uy MeTanionaos, 67IM3KMMU K UX OXKMAaEeMbIM MHCTPYMEHTas/IbHbIM Npejenam obHapyxeHus, nytem pasbas-
NeHnsa paboyero cTaHAapPTHOrO pacTBopa UM UCXOAHbIX CTaHAAPTHbIX PACTBOPOB C COOTBETCTBYIOLLMM KO3()-
duuneHTom pasbasneHus. CnedyloT TOW Xe npoueaype, YTO WM NpV NPUTOTOBAEHUU TPafyMpPOBOYHbIX
pacTBOpOB.

8.5.1.3 lMpoBOAAT HE MeHee AeCATN N3MepPeHnii aHaNn3MpyemMoro pacTsopa, ciefyoLwmx o4HO 3a 4py-
TMM. U ONpeaensioT MHCTPYMEHTa/bHbIA Npeaen 06HapyXeHus 418 Kax4oro onpeaenseMoro Metanna uim
meTannonga, paBHblii yTpPOEHHOMY CTaHAAPTHOMY OTK/IOHEHWIO CPeHEro 3Ha4yeHns MacCoBOI KOHLEHTpaLmm
aHanuTa B npobe.

MprumeuaHune — AnbTepHaTvBHas npoueaypa OLEHKW MHCTPYMEHTaNbHOro npegena obHapyXeHus MoxeT
BK/IOYaTb B ce65 aHann3 rpalyMpoBOYHOr0 X0/10CTOr0 pacTeopa, o60oralleHHOoro onpegensiemMmbiMn metTannamMmm n metan-
nonpaMmnm A0 MaccCoBbIX KOHLl,eHTpaLI,VIf/'I, Haxogauwmxeca B o6nactu npegnonaraemoro 3Ha4eHMA UHCTPYMeHTasIbHOro
npegena obHapyxeHus (27).

8.5.2 OueHka npegesa o6HapyXeHUs U KOIMYECTBEHHOTO onpeaenieHua metoga

8.5.2.1 OueHuBalT Npegen obHapyXeHuss MeToga 1 npegen KomyecTBEHHOro onpeaeneHuns oss Kax-
[0ro onpefienisiemMoro Metasiia uivm MeTansionza B yC/I0BUSIX MPOBEAEHNS aHaIM3a U NOBTOPSAIOT 3TW AelCTBUS
npu 3HaYMTENbHOM M3MEHEHMI YCI0BUI NPOBEAEHUS aHaunsa.

8.5.2.2 MpuroToBNAT HE MeHee AecATU NabopaToOpHbIX XOMOCTbIX PACTBOPOB HA OCHOBE YUCTbIX
(PUNLTPOB TOrOXe TUMa, YTO U PUILTPLI, UCNOSb3YeMble 418 0T6opa Npo6. CnenytoT npoueaype pasdbasneHus
npo6bl, NCNONb3YyEeMOI 4151 NPUrOTOBNEHUS PaCTBOPOB aHaIN3NPyeMbIX NPo6.

8.5.2.3 TMpoBoAAT U3MepeHnss aHann3npyeMbiX pacTBOPOB U A8 KaX0ro onpegenseMoro metanna
Uny MeTanonga onpegensioT npegen obHapyXeHUs MeToaa, paBHblli yTPOEHHOMY CTaH4apTHOMY OTK/IOHe-
HWI0 CPefiHero 3HaYeHNss MaccoBOl KOHLLEHTpaLm aHanvTa B npobe, v npesen KoM4ecTBEHHOTO onpeaene-
HUS, paBHbIA AEeCATUKPATHOMY CTaHAAPTHOMY OTK/IOHEHUID CPeAHEro 3HayeHWs MacCOBOI KOHLEHTpauum
aHanuTa B npob6e.

8.6 KoHTposb kayecTBa

8.6.1 XosocTble pacTBopbl

B OTHOLIEHUN XONOCTbIX PeaKkTUBOB, XOM0CTbIX N1abopaTopHbIX NPO6 1 (ec/m UCMosb3YHT) XON0CTbIX
npo6 BbINOMHAT BCe NpoLeaypbl NOATOTOBKM 1 aHanunsa npob ¢ Lesnbio onpeAeneHns BO3MOXHOIO BHECEHUS
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3arpﬂ3HeHVIVI B rlp06bl BﬂaﬁOpaTOpl/Wl. [OTOBAT Y aHaNMU3NPYIOT XO/I0CTblE peakTuBbl MUHUMYM NO O4HOMY Ha
Kaxable 20 I'Ip06 nnn Kak MUIHUMYM Mo OAHOMY Ha Ccepuio.

8.6.2 PacTBOpbI 415 KOHTPONA KayecTsBa

8.6.2.1 [ins oueHKN TOYHOCTV MeToAa 415 cepun Npo6, BbipaXXeHHOM Yepes OTHOLLIEHUE U3BIEYEHHOTO
KO/iMyecTBa K UCTUHHOMY 3HAYEHMUIO KOJIMYeCcTBa BBEAEHHOr0 aHa/iM3Mpyemoro 3sieMeHTa, B npoleHTax,
BbIMOJIHAIOT BCe NpoueAypbl NOArOTOBKM W aHann3a B OTHOLEHUN NPo6 AN KOHTPONS KavyecTBa, Takmx Kak
xosioctas cpefa ¢ BBeieHHbIMN aHaIN3MPyeMbIMU 3/IeMEHTaMU.

8.6.2.2 TpuroToBAAT N aHAU3UPYIOT NPOObI AN KOHTPONS KayecTBa Kak MUHVMYM N0 OAHON Ha Kax-
Able 20 Npo6 nan kak MMHUMYM N0 O4HOW 4115 cepun.

8.6.2.3 KoHTponupyloT adhPeKTUBHOCTL MeToAa NyTeM MOCTPOEHUSA KOHTPO/IbHBLIX KapT A1 OTHOCU-
Te/bHbIX N3BNEYEHWUN, B NpoueHTax, Npob ANA KOHTPONA kayecTsa. Kpome Toro, 4To6bl OLEHUTb TOYHOCTb
MeTofa, CTPOAT KOHTPOJIbHbIE KapTbl A1 OTHOCUTEbHBLIX Pa3HOCTEel Mexay Aybnupyowmmm npobamu ans
KOHTPO/IS Ka4ecTBa, B MPOLEHTax.

8.6.2.4 Ecnu pe3ynbTaTtbl KOHTPOA Ka4yecTBa NokasblBalT, YTO XapakTepuUCcTUKN MeToLa BbIXOOAT 3a
npegfesnbl KOHTPOJIbHOrO AnanasoHa, To UCCAeAyloT BO3MOXHbIE NPUUMHLI 3TOr0, NPeanpuHUMaloT cooTse-
TCTBYIOLLVE KOPPEKTUPYIOLWNE AeiCTBUA K. NPpU HEOBXOANMOCTH, MOBTOPSAIOT aHanu3. ObLiee pykoBOACTBO MO
NPYIMEHEHNI0 KOHTPOSIbHbIX KapT NpuBeeHo B [7].

8.6.3 BHyTpeHHMe cTaHfapThl

OTBETHbI CUTHAN BHYTPEHHEro cTaHAapTa B KaXA0oM aHaniM3npyeMoM pacTsope npobbl A40/KeH ObiThb B
npegenax fonycTyMOoro ananasoHa ANns rpagympoBOYHOro X0/10CTOr0 pacTBopa. ECnv 0TBETHBI CUrHan BbIXO-
AunT3a npegesnbl KOHTPO/IbHOTO AnanasoHa, To UCCNefytoT BO3MOXHbIE MPUYNHbLI 3TOTO, NPeAnpuHMMaloT CooT-
BETCTBYIOLLME KOPPEKTUPYIOLLME Ae/iCTBMA U MOBTOPSAIOT aHau3.

8.6.4 BHelHAs oueHKa KayecTBa

Ecnu nabopaTtopuun npoBoAAT aHann3 Bo3gyxa paboyeil 30Hbl Ha cofiepXaHne MeTanioB n MeTaaioun-
[l0B perynspHo, To pekoMeHAyeTcs, YTOObl OHW MPUHUMAIN YHacThe B COOTBETCTBYIOLLMX NporpaMmmMax BHeLl-
Heil oL eHKN kayecTBa UK NpoBepkax keanndukaumm.

MpumeuyaHue — VHDHOPMALMIO O CYLLECTBYIOLLMX CXEMAX NPOBEPKM KBAIMMUKALNY MOXHO NOYUYNTb, HANPU-
Mep. B 6a3e paHHbIX (28] MM B HALMOHA/ILHOM OpraHe Mo akkpeauTaLuu.

8.7 HeonpeaeneHHOCTb N3MepeHus

HacTtosAATenbHO pekoMeHAyeTcs, YTo6bl TabopaTopum oLueHnBanu 1 NnpeacTaBnsan HeonpeaeneHHoCTb
CBOWX N3MepeHunii B cooTBeTCTBUM C [3]. OLeHKa B NepBYI0 o4epeb BKIoYaeT B Ce651 MOCTPOEHUE AnarpaMmbl
NPVYNHHO-CNEACTBEHHOI CBA3M [2] 4NA naeHTUdUKaLum oT4eNbHbIX UICTOYHUKOB CllyyaliHoW ncuctemaTunyec-
KOV norpeliHocTel metoga ot6opa npob n aHanmsa. CTaHgapTHbIE HEONpeAeNeHHOCTU, CBA3aHHbIE C 3TUMM
NOrpeLLHOCTSIMUY, 3aTEM OLLEHUBAIOT U/UNN ONPeaensioT 3KCNePUMEHTasIbHbIM NYTEM M BK/THOYAIOT B TaK Ha3bl-
BaeMblii 6104KeT HeonpeaesieHHOCTU. Ha KOHeYHOM 3Tane CyMMapHyl HeonpeAeneHHOCTb YMHOXalT Ha
COOTBETCTBYOLLNI KO3 hULMEHT OXBATa M MONYYAIOT PacLUMPEHHYI0 HeonpeaeneHHOCTb. O6bIYHO PEKOMEeH-
AyeTcs ucnonb3oBaTb KO3WULUMEHT 0XBaTa, paBHbli ABYM, YTO COOTBETCTBYET YPOBHIO [OBEPUTE/LHON
BEPOSATHOCTU BbIYUCNIEHHOTO 3HAYEHUS NPUGAN3NTENbHO 95 %.

NMpumeuyaHune — MNpumepbl NPUMEHEHUS aHaNN3a NPUYNHHO-CIeACTBEHHOI CBA3N AN1S aHAUTUYECKUX MeTo-
foB onucanbl B (3] v npusefeHsbl B [29] 1 [30].

XoTa meToguka ot6opa npob He MpuBedeHa B ONUCaHWWM MeTofa WCNbiTaHui, mMeToAuka oTbopa u3
MNCO0 15202-1 (cm. 4.1) nocpeACTBOM MPSMOIA CCbIIKM BKIOYEHA B AAaHHbIA METOA U HeonpeaeieHHOCTb 0T60-
pa npo6, Takum obpasom, cnegyeT yumTbiBaTb Npu paspaboTke 6logxeTa HeonpegeneHHocTn. Bo MHorux cny-
yaax HeonpefeneHHocTb o0T6opa npo6 npesblllaeT HeonpefesieHHOCTb aHanu3a. PykoBOACTBO MO
BK/IIOYEHMNIO HeonpefenieHHOCTN, CBA3aHHOW ¢ 0T6opoM Npob, B 6lo4KeT HeonpeAeneHHOCTU NpuBegeHo
B [12].

MpumeyaHune — CocTaBnsolmMe, KOTOpble BHOCHAT BKMaA B C/yyaliHyld U3MEHUYMBOCTb aHa/IMTUYECKOro
mMmeToaa, 06bIYHO YyunUTbIBAKOT B NPeyn3NOHHOCTH VI3MepeHVIf/'I, KOTOPYH MOXXHO OLUEeHUTb NoAaHHbIM KOHTPO/SA Ka4yecTBa.
Mpu fonyleHnn NPsIMOYrosibHOrO pacnpefiefnieHnst BeEpPOATHOCTEN NOrpelwHocTb, 06ycnoBneHHas apelidhom npubopa,
MOXeT ObITb OLleHEHa NyTeM AeNleHnsa 3HauyeHns gpelida, 4,oNycTMMOro A0 NOBTOPHO rpagynmpoBky npubopa, Ha >/3. Cuc-
TeMaTndyeckme norpewHoCcT aHaimTuyeckoro mMetToga BK/O4YakT, Hanpumep, NOorpewHoCcTn, CBA3aHHbIe C aHanuTnyec-
KUM u3sBsiev4eHnem, npurotossieHnemM CtaHgapTHbIX pa60tmx pacTeopoB U pa36aBneHmeM aHanmM3npyembiX pacTBopoB.

19



FTOCTP MNCO 30011—2017

9 [lpepncTaBneHne pesyibTaTtoB N3MepeHui

9.1 W3 um3mepeHuin aHanm3npyemMbix Npo6 nosyyaroT oTAENbHbIE Pe3y/ibTaThl AJ151 KAXA0ro U3 onpeaens-
eMblIX MeTasl/10B ¥ MeTa/IougoB.

9.2 BbluncnAT cpesHio MaccoBYH KOHLEHTPALMIO KaXA0ro onpeensaeMoro metanna v metannonga
B XO/10CTbIX pacTBopax.

9.3 MaccoByio KOHLIEHTPaLMI0 KaXA40ro metasnia unu Metanionga B Bo3gyxe npyu aTMocepHbIX yCio-
BUAX PM, Mr/M3, BbIYUCAAIOT N0 hopmynie

Iglj o« BpAV-Pwmol)) 1)
1000 V

roepmMa — maccoBas KOHLEHTpauma meTanna uin Metannona B aHannsmpyeMom pactsope npobebl, Mr/am3;
V, — 06beM aHanNn3Mpyemoro pactsopa npobbl, cm3;
f — ucnonb3yemblit k03ahULMEHT pazbasneHuns (7= 1 npy oTCyTCTBUM pa3baBneHns);
p M0 — cpefHAs MaccoBas KOHLEeHTpaumsa metanna uam meTansionsa B XoloCTOM pacTBope, Mr/agm3;
VO— 06BbeM X0N10CTOro pacTeopa, cMm3;
V — 06beM ynoB/IEHHON Npo6bl Bo3ayxa, AM3.

9.4 TMpu HEO6XOANMOCTU NPUBELEHNA MACCOBOI KOHLEHTPaLMn MeTanioB 1 MeTanongos, cogepxa-
LLMXCSA B BO3AYyXe, KCTaH4apTHbIM ycnosusam (cM. 1 C 015202-1) BbIUMCAAIOT CpefHUe 3HaYeHus Temnepartypbl
narmoctepHoro AaBneHns nyTem ycpegHeHns pesynbTatoB U3MepeHuii, NosyyYeHHbIX BHavase nKoHue nepu-
opa otbopa npob, n no popmyne (C.1) BBOAAT NONpaBKy Ha TeMnepaTypy v gaBfeHne B 3Ha4eHNs MaccoBOiA
KOHLUeHTpauuy MeTannos 1 METAINIONA0B B BO3AYyXe, BbIUNC/IEHHbIE B COOTBETCTBMM € 9.3.

10 3dppekTnBHOCTL MeTOAA

10.1 TMpepen o6HapyXeHUs U KOJIMYeCTBEHHOIO onpefeneHna metoga

Mpegen 06HapyXXeHUs 1 KONMYeCTBEHHOIO ONpeAeneHns MeToga 3aBucAT oT psga hakTopos, BkIYas
maTpuLy npobbl (a Takxe cpedy oT6opa npob), MeTOANKM NPUTOTOBNEHNS NPOObI, BbIGPAHHOW aHaNUTUYeCcKol
Macchbl, NCNOMIb3yEMOro CleKTpoMeTpa v ero paboumnx xapakTeprucTuk, a Takke N3MeHUYMBOCTH XONOCTON nNpo-
6bl. Mpeaen o6HapyXXeHnsa 1 KONNYECTBEHHOIO onpefenerHns MetToaa, NpvBefeHHble B Tabnuue 4. 6binm oue-
HeHbI MyTEM NPUrOTOBNEHUSA XO/TOCTbIX PACTBOPOB HA OCHOBE MeMOpaHHbIX PUIbTPOB N3 CMeLLaHHbIX 3VPOB
Lennono3bl ¢ nocnegyowmm aHanmsom NCMN-MC(cm. [31], [32] u (33]). 3HaueHus npegena o6HapyXeHus un
KO/IMYEeCTBEHHOrO0 onpeaenieHns metofa NnpuBeeHbl B Ka4ecTBe npumepa B Tabnuue 4.

Tab6nuya 4 — 3HayeHus npegena obHapyXeHWUs U KOIMYeCTBEHHOTO onpegenexnna meTtoga [31), [32). [33)

Mpeaen KosM4YecTBEHHO-

Mpoaen o6HapyxeHns CcblnoyHas

SnemeHT* M3oTon METOMA. MIAIMS ro o6HapyXeHus. .

aa, Mgl wr/ava nuTepaTtypa
Al 27 0.23 0.77 [31)
A3 75 0.069 0.23 [31)
0.38 1.27 [32)
0.0074 0.16 [33)
Be 9 0.0076 0.025 [31)
0.05 [32)
cd 111 0.024 0.078 [31)
114 0.00072 0.0063 [33)
Co 59 0.017 0.057 [31)
0.00041 0.0030 [33)
Cr 52 0.17 0.55 [31)
Cun 63 0.24 0.79 [31)
0.0044 0.14 (33)
Ma 24 0.28 0.93 3y
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OKOH4YaHue Tabnuupbl 4

Mpegen KonmMyecTBeHHo-

S— Visoron Moesen obuapyiest o onapynen, Cannomen
bIT/aM*

Mn 55 0.023 0,076 [31]

NI 60 0.0034 0.12 [31]
Pb 208 0.025 0,083 [31]
0.0024 0.014 [33]

" 238 0.046 0.15 [32]

\Y 51 0.024 0,079 [31]

2n 66 0.48 16 [31]

« [aHHble HepgocTynHbl Ans: Ag. B, Ba. B). Ce.Cs. Fe. Ga. Ge. Hf. Hg. In. K. LI. Mo. Na.Nb. P. Pt. Rh. St>. Se. Sn. Te.
TL W. YnZr.

** 8 [31] mcnonb3oBanocb MUKPOBO/IHOBOE pacTBOpeHUe, U MaTpuLua npobsbl cogepxana 4 %-Hyo a3oTHYH KMCNO-
Ty. B (32) ncnonb3osanocb HarpeeBaHue C a30THON W CONSHON kucnotamu. B [33] ucnonb3oBanocb MUKPOBOTHOBOE
pacTBopeHune B OTKPbITOM cocyfe, U maTpuua npobbl cogepxana 4 %-Hyto a3oTHYI KUCIO0TY U 1 %-Hyto CONAHYI0 KNCNO-

TYy.
10.2 BepxHuii npegen paboyero guanasoHa nsMmepeHuii

BepxHuii npefen ananasoHa nsMepeHuii onpeaenseTcs MHelHbIM y4acTKOM JMHaMWUYeCcKoro gmuanaso-
Ha cnekTpomeTpa npu yc/10BUAX NpoBeAeHUs aHanunsa, yCTaHoBEHHbIX B 8.2.

10.3 CwmelleHne n npeum3noHHOCTb

10.3.1 CwmeLlleHune Ana aHanuTUYeCckon npoueaypsl

MeToavku pactBopeHust Nnpo6, npueegeHHble B MCO 15202-2, cuntatoTcs BbICOKOI(hDEKTUBHBIMY ANs
60/bLINHCTBA LieNeil 3MepPeHUA, T. €. OKMAaeTCcs, YTO CMeLLeHVe aHaIMTUYeCcKoro MeTo4a He3HaunTenbHo.
OfHaKo 3T MeToAMnkM 3 PeKTUBHbI He BO BCeX criyyasx (34). Takme chaktopsbl, Kak MaTpuyHble 3heKTbl 1 0CO-
Oblii MeTo pacTBOPEHNs NPO6bI, BAUSIOT HA aHaNUTUYeckMe nokasarenu kayecTBa, NonyyeHHble gnsa metoga
B LiE/IOM.

CpepHee aHaIMTUYecKoe n3BneyeHune 419 MeToA MK BbINMOSIHEHWS U3MepPeHNli cofepXaHns MeTanos 1
MeTasI/ION0B B YacTuLax TBEpLOro aspo30/1s fO/HKHO 6bITh He MeHee 90 % B cooTBeTcTBMM C [12]. CnepoBa-
TesIbHO. eC/IM eCTb COMHEHWe, YA0B/eTBOPSET 1IN BbibpaHHas MeToAnka pacTBOPeHMs Npo6bl 3ToMy TpeboBa-
HUIO MPU KOHKPETHOM MpuMMeHeHuu, TO B cooTBeTcTBUMM ¢ WCO 15202-2 Heo6xoAMMO onpeaenuTb
3P PeKTMBHOCTb METOAUKN U. €CNIN aHANNTUYECKOE U3B/IeYeHne cocTaBnuT MeHee 90 %. pacCMOTpeTb BO3MOX-
HOCTb NPYMEHEHNA APYToii MeTOAUKN PACTBOPEHUS NPO6bI. 10 3TOl NPUYMHE 0XMAAETCS, HTO aHAIUTUYECKoe
CMelleHe aHaIMTnyYeckol NnpoLeaypbl HUKOrga He npeBbicuT 10 %.

10.3.2 MNpeyn3noHHOCTb ANA aHAaNUTUYECKOK npoLeaypbl

CocTaensioulas koahpuumeHta sapmauum (Cv) metoga, 06ycnoBieHHas aHaUTUUYeCcKo N3MeHUYnBoC-
Tbto CV(analysis) 3aBMCUT OT psiaa (hakTopoB, TakMX Kak BbiIGpaHHas aHaMTMyeckas Macca, ucnosibayemas gnsi
aHasnusa annapartypa v paboume xapakTepucTUKM CNeKTPOMETpa.

10.4 HeonpepaeneHHOCTb U3MEPEHUSA

[ns oueHkn HeonpeaeneHHoCcTH 66111 NpoBeAeHbl NabopaTopHble akcneprMeHTbl [35] B COOTBETCTBUU C
HacToALWMM CTaHAapTOM U [5]. 3TW 3KCNEepUMEeHTbl NPOAEMOHCTPUPOBA/IN, YTO MeTOANKA BbINOJTHEHNS N3Me-
peHuii COOTBETCTBYET 06LLMM TPEOOBAHNSIM, yCTAHOBIEHHbIM B [9]. BUACTM pacLUMpeHHOl HeonpeaesieHHOCTH
M3MepeHuid, NPOBOAUMBIX [/1i CONOCTAB/IEHUSI C NPeAesibHO A0NYCTUMbIMU 3HAYEHUSIMU (CM. crieayoLnii
ab3au). B xofe aTux aKCnepMMeHTOB paccMaTpuBasIv TO/IbKO HEKOTOPbIe MeTasl bl U MeTaniouAbl, & UMEHHO
21 (CM. npMMeYaHue), 1 caMu 3KCNEepUMEHTbI BblIN OrpaHnYeHbl OLEHKOM 3ththeKTUBHOCTU aHaIMTUYeCcKoro
MeToga. Mpu n3MepeHusx, NPOBEAEHHbIX B LeNsAX COMOCTaB/eHNs pe3ynbTaToB U3MepeHuli ¢ npefenbHO
[onycTUMbIMK 3HaYeHnsaMu [15], ycpefHeHHbIMM 3a 8 4, 6b1/10 NOATBEPXAEHO, YTO METOAMKa COOTBETCTBYET
TpeboBaHusiM [9] ANs BCex BblGpaHHbIX META/INIOB U METa/INIONA0B, 3a UCK/IIOYEHMEM MapraHua, cepebpa u
ypaHa. [laHHble 3KCMepUuMEHTOB, BK/OYas cpegHee 3HayeHue, cpefHee KBaApaTUYHOE OTK/IOHEeHMe,
NOBTOPSAEMOCTb U BOCNPOU3BOANMOCTb, ObININ BbIYUCNEHBI B COOTBETCTBUU C [6].
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EBponelickuii kommuTeT no ctaHgaptm3aunn CEN1 yctaHoBMA obuwme TpeboBaHns k adhhekTnBHOCTH
METOAUK BbINOJTHEHUS 3MEPEHUI XMMUYECKNX BELLEeCTB B Bo3ayxe paboyeli 30HbI [9]. lonycTumble npegensbl
4N paclnpeHHo HeonpeAeneHHOCTW Gblny YCTaHOB/EHbI AN pAfa U3MEPUTENbHbIX 3a4a4, U Ux cnegyet
paccmaTpuBaTb Kak PyKOBOACTBO 4151 Liesieil HacTosiwero ctaHgapta. Tpe6oBaHusa KoMUTeTa MeEHee CTporve
4N NPOBEAEHNS CKPUHHUHTOBBIX M3MEPEeHWii, YeM ANsi U3MepeHuii B Lensix CoOnocTaB/eHUs ¢ nNpeaesnbHo
LONYCTUMbIMW 3HAYEHUAMU; OHU TaKXXe MeHee CTporne ANna N3MepeHuii B Lies1six ConocTaBIeHNs ¢ NpefesibHO
[0NyCTUMbIMU 3HaYeHVAMY BananasoHe oT 0,1 no 0,5 npeAenbHO A0NYCTMMOrO YPOBHSA BO3AeiCTBUA (pactum-
peHHasa HeonpefeneHHOCTb MeHee 50 %). yem ANna usmepeHuii B gnanasoHe ot 0,5 Ao 2,0 npegensHo
[0ONyCTUMOTO YPOBHSI BO3AENCTBUSA (paclumpeHHast HeonpeaesneHHocTs MeHee 30 %).

MpumeyaHune — MeTannbl U meTannonbl, BblbpaHHble ANA U3yUYeHUA XxapakTepuctuku metoga: Ag. Al. Az,
Ba. Be. Cd. Co. Cr. Cu, Fe. Mg. Mn. Mo. NI. Pb, Sb. Se. Sn. U. V, Zn.

11 MpoTOKON UCMbITaHWIA

11.1 3anwucb pe3ynbTaToOB U3MeEpPEHUii

Bo Bpems npoBefeHnsA NcnbiTaHuii cnefyeTt BeCTV NOAPOGHbIA OTHET, coAepxalluii, no kpaiiHel mepe,
cnepyoLLyto nHpopmauuio:

a) 3asB/ieHne 0 KOH(PMAEHLNANBHOCTY NONYyYEHHO) MHOPMaLLMK, NPU HEOGXOANMOCTMK;

b) NoOnHy naeHTnrkaumio Npobbl BO3Ayxa, B TOM Yice AaTy U MecTo oT6opa, Tn npobsl (MHAMBUAY-
anbHas UK cTaunoHapHas); Huumansl u hamunnio paboTHMKa, B 30HE AblXaHWsA KOTOPOro NPoBOANAN OT6OP
npo6 (Mnu gpyras naeHTudnkaLmsa TM4HOCTH), UK MecTo, B KOTOPOM OTOMpanu npobbl Bo3ayxa (B cnyvae cta-
LMoHapHoro ot6opa nNpob); kpaTkoe onncaHve NPOU3BOLACTBEHHON AeATe/IbHOCTH, OCYLLLECTB/IAEMO BO Bpe-
Msi 0T60opa NPo6; YHNKaNbHbIA MAEHTUMUKALMOHHbIN KOA NPO6LI:

C) CCbIJIKy Ha HacToAWMIA cTaHAapT;

d) MapKy 1 TMn UCNosIb3yeMOro Npo600TOOPHNMKA,;

e) Mapky, Tvn n guameTp Ncnosb3yeMoro unbTpa,;

f) mapky v TMRN NCNOb3yeMOro Hacoca, ero MAeHTUPNKaLNOHHbIE fAaHHbIE:

) Mapky 1 TMn UCnonb3yemoro pacxofomepa; pabounii aTanoH; AuanasoH 3HauyeHuit pacxoaa, B KOTO-
poOM NMpPOBEPANU rpagynpoBKy pacxofoMepa; 3HauyeHUs aTMocepHOro AaBneHnsa u TemnepaTypbl OKpyXato-
et cpeabl, NpM HEO6X0AMMOCTN;

h) Bpems Hauyana v okoH4YaHuA nNepuoga oT6opa NPo6, NPOAOKUTENIBHOCTL OT60PA NPO6, MUH;

i) cpegHwii pacxopg Bo Bpems oTbopa npob, AM3IMUH;

j) cpenHue 3HaYeHMs TemnepaTtypbl OKpyXatoLei cpefibl M aTMOCcepHOro faBeHus Bo BpeMs oT6opa
npoo6, Npu Heo6XxoAUMOCTH

k) o6bem oTo6paHHOro BO3gyxa npu oKpyXxarLnx ycnosusx, B Am3;

) MHuumansl n hamunnio nabopaHTa, NPoBoAMBLLEr0 0TO6OP NPO6;

T) cpefHeB3BeLlEeHHOE N0 BPEMEHN 3HAYEHNEe MacCOBOM KOHLEHTPaL UK KaXAoro MeTanana n metansio-
nga B npobe Bo3ayxa Npu TemMnepaType okpyxarwLei cpeabl 1 aTMOCEPHOM AaBNEHUN UNW AABNEHUM, NPW-
BEJleHHOM K CTaHAApPTHbLIM YCN0BUAM, CM3IM3;

n) onucaHue NcnosiblyemMoii MeToANKN PacTBOPEHUS NPO6bI;

0) aHanMTUyeckne BeNNUVHbI, NCNOMb3yeMble A5 BblYNCNEHUS pe3ybTaTa M3MepeHus, BKIYas KoH-
LileHTpaLuum Kaxaoro MeTanna n Mmetasaiona B Xo/10CTOM pacTBOpe M aHan3npyeMom pacTBope npobbl, 06be-
Mbl XOJIOCTOFO pacTBOpa W aHanuM3uMpyemoro pacTtBopa npobbl, KoadphuumeHT pasbasneHus, npu
HeobxoanMocCTH;

p) Tun(bl) yCTPOICTB, MICNONb3YEMbIX 4151 MOATOTOBKM 1 aHann3a npob, ¢ ykasaHMeM YHVUKa/IbHbIX NOEH-
TUPUKALMOHHBIX faHHbIX;

q) OLleHeHHble npejesbl 06HapyXXeHns cnekTpomeTpa u MeToAa, npejesibl KOMYECTBEHHOIO onpeje-
neHna B paboumx ycnoBusax; HeonpeaeneHHoCTb N3MEepPEHU B COOTBETCTBUM C [3]: N AaHHbIe MO KOHTPOJI0
kayecTBa pe3y/ibTaTOB U3MEPEHWiA, MO 3anpocy 3aKa3unka;

r) onucaHue nobbIX AeACTBUA, HE YCTAHOB/MEHHbIX HACTOSLMM CTaHAAPTOM, UM paccMaTpuBaeMbIxX
Kak AONOMHUTENbHbIE;

S) MHULMasnbl U haMunio UNn Apyryro naeHTndukaumo nTMyHocT nabopaHta(os);

t) paty npoBefeHus aHanusa,;

CEN — o1 dp. CoTke Europeen de Normalisat»on (aHrn. — European Committee for Standardization). Mpum.
TK457 *KauecTBO BO3gyxa».

22



FOCTP MCO 30011—2017

1) onucaHme nbbiX CyYanHbiX OTK/TOHEHWU, 0COObIX 06CTOATENLCTB nnu APYryH NoAe3Hy nHdopma-
umio.

11.2 TpoToKon ucnbiTaHWi

MPOTOKON UCNbITAHWIA [O/KEH BKOYATL B Ce651 BClO MHhopMaLuio 3anpallmBaemyto 3aka3unkom, opra-
HaMun BNacTu 1 akkpeauTYIoLWMMKN opraHusauvammn. OH AO/KeH BKoYaThb B cebs, no kpaiiHeli mepe, cnegyto-
LUy MHOopMaLMIO:

a) BCI MHopMaLMIO 0 NoNyyYeHUr, 06paboTKe U XpaHeHU NpoobbI:

b) pesynbTarbl aHann3a npoobl;

C) NPUMeHsieMblii KOHTPO/b KAYECTBA UM AaHHble KOHTPO/IS KayecTsa.

d) npeHTudrkaunoHHble aHHble NabopaTtopun 1 aHanuTuka(oB);

e) uHdopmauuio 06 ncnonb3yemoin MeToamuke oTéopa npoo;

0 uHdopmauuio 06 ucnonbL3yemom npubope n o6opygoBaHuK;

4) nobyto Apyryto nHdopmaumio.
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MpunoxeHune A
(cnpaBoyvHoOe)

MpuHumnbl pa6oTel UCM-MC 1 BO3HMKaKLWMe Melawwme BANSHNA

A.1 OnucaHue npuHuunna pa6otsl NCM-MC

B HacTosilem cTaHjapTe NpvBeeHO onucaHue MHOTO3/1IEMEHTHOrO OnpefeneHns MUKPO3SIEMEHTOB B BO3AyXe
paboueii 30HbI METOAOM MacC-CNEKTPOMETPUN C MHAYKTUBHO CBA3aHHON nnasmoii (MCM-MC). MaTtepvan npo6bl B pacTso-
pe nogaeTcs B NHEBMaTWYECKNA pacnblinTenb, anee BNpbICKMBAeTCA B paAnoyacToTHYIO naasmy, rae B npoyecce nepe-
HOca 3HepruM NPOUCXOAWT AEecofbBauus, AUCCOLMALMS HA BTOblbl U WOHM3ALMS. VIOHbI U3BNEKAKTCA U3 MnasMbl C
nomoLbio nHTepdeiica And depeHunanbHOro BakyyMHOro Hacoca  pa3fensaioTcs NCXOAS U3 OTHOLLEHUSA NX MacChl K 3apsi-
Ly KBaApynosibHbIM Macc-CNeKTPOMETPOM. MOHbI, MpoxoAsuine yepes KBaApynosb, AETEKTUPYIOTCS AUCKPETHbIM ANOL-
HbIM 3N1EKTPOHHBLIM YMHOXHWTENeM, 1 nHcpopmauua o6 noHe obpabatbiBaeTcs cucTemoii 06paboTkn AaHHbIX. Mewatowme
B/INAIHUSA, CBSI3aHHbIE C TEXHUKOW, AO/MKHBI 6bITb 06HAPYXEHbI N CKOPPEKTUPOBaHbI. Takas KOPPeKTUpPOBKa AO/HKHA BK/LO-
YyaTb KOMMNeHcaumio A58 N306apHOTo 31EMEHTHOTO MeLLaLWero BAUSHUA 1 MeLakLLero BANSHUA MHOTOATOMHbIX MOHOB,
NoyYeHHbIX U3 NAa3Mbl, & TaKXKe peareHToB AU MaTpuLbl NPo6bl. MIHCTPYMeHTanbHbI Apelic Tak xe. kak nogasneHne
NN ynydweHne xapakTepucTuk npu6opa, Bbi3BaHHble MaTpuuell Npobbl, AOMKHbI 6GbiTb CKOPPEKTUPOBAHbI MpU
BHYTpeHHeli noBepke.

A.2 PeakunoHHasn siyeiika CTONKHOBEHWI

B HacTosiee BpeMs 6o/blias HacTb NPON3BOAUMbIX NpuGopoB NCM-MC cofepXuT peakyMoHHYo sueliky CTOKHO-
BeHuii. OHa 06bIYHO COAEPXUT YCTPOICTBA Nepeaayn, KOTopble Bbi3bIBAOT CTO/IKHOBEHME U ANCCOLMALNI0 MHOTOATOMHbIX
VOHOB Tak1M 06pa3oMm, 4TOObI OHU UCK/TKYAUCH KaK MellatoLne BANSHHASA C MOMOLL b0 NOAAB/IEHUS KMHETUYECKON aHep-
mn. Cructema Takke MOXeT UCMONb30BaTh OA4WH UK Gonee BUAOB XMMUYECKUX peakuuii, npoTekaoLme ¢ unu 6e3 nogas-
NeHUst KNHETUYECKO 3Hepruun, AN AanbHelllero ycTpaHeH!s MellaoLnx NoHOB.

A.3 Melatoline BAUSHAA

B cnyyasx, korga ucnosib3oBaHe peakunoHHbIX SHeeK CTOIKHOBEHUI He AOCTYNHO, HECKOIbKO BUO0B MeLLaloLLnX
B/IVSIHNIA B COBOKYNMHOCTW MOTYT NPUBECTY KHETOYHOCTAM NpUW ONpefesieHun MKPo31eMeHTOB. BnocnecTBun moryT BO3-
HUKHYTb CnejytoLune Mellaolue BnaHUs.

A.3.1 MN3o06apunyeckoe mMellatwLiee BANAHNE 31€eMEHTOB

MN306apnyeckoe Mellarwllee BAUAHWE 3/1EMEHTOB Bbl3BAHO M30TOMNAMW Pa3/INYHbIX 3/1EMEHTOB, (DOPMUPYOLLUX
O/JHO- UM ABYX3apsAHble NOHbI.C ONHAKOBbIM HOMUHA/IbHLIM 3Ha4YE€HNEeM OTHOLIEHNSA Macchl K 3apsify, KOTopble He MoryT
6bITb pasgeneHbl BCAeCTBME HELOCTATOYHON paspellarolleil cnocobHOCTN ucnonb3yemoro npubopa. Bece anemeHTsl,
onpepensieMble 3TUM MeTOLOM, UMEeIOT, Kak MUHUMYM, OAUH M30TOM, He NOABEPXEHHbI N306apnyeckomMy MellarLemy
B/INSAHUIO. VI3 aHaNNTUYeCKNX 30TONOB, PeKOMEHAYEMbIX A1 UCNO/Ib30BaHNA C 3TUM CTaHAaPTHbIM MeTo40M (CM. Tabnu-
Ly 2). TO/IbKO ceneH-82 (KpMNToH) uMeeT nsobapunyeckme aneMeHTHble MellarLme BAMaHua. B cnyyae, korga Ans joctu-
XeHna 6Gonblueii YyBCTBUTENbHOCTU WCNOMb3YIOT a/lbTePHATUBHbIE aHanWTUYeckue M30TOMbl, UMellWwmne 60NbLUYIO
pacnpocTpaHeHHOCTb, MOXET NPOABAATLCA N306apnyeckoe MellaLlee BMAHNE 31eMeHTOB. Bce AaHHble, NOsTyYeHHble B
TaKnX yC/ioBUAX, AO/DKHBI ObITb OTKOPPEKTUPOBAHBI MYyTEM U3MEPEHUS CUTHAsA OT 4PYroro n3oTona MellarLLero aieMeHTa
M BblYMTaHNA COOTBETCTBYIOLLEr0 OTHOLIEHNSA CUTHANIOB 13 3HAYEHWUA CUrHana NCKOMOro nsotona. Heob6xoAvMble Koppek-
TUPOBKMN AO/DKHBI ObITb 3a0KYMEHTUPOBAHbI 1 BK/IOYEHbI B NPOTOKON fJaHHbIX. CnefyeT OTMETUTb, YTO Takme KoppekTu-
POBKM TOYHbI HACTOJ/ILKO, HACKO/IbKO TOYHO M30TOMHOE OTHOLIEHME, UCMOJb3yeMOE B 3/IEMEHTAPHOM ypaBHEHWUW NS
pacuyeToB gaHHbIX. COOTBETCTBYIOLNE U30TOMHbIE OTHOWEHMWS N UHCTPYMEHTabHble KO3 (PULNEHTbI CMELLLEeHNS JO/DKHbI
6bITb YCTAHOB/IEHbI 10 NPUMEHEHUS NIO6bIX KOPPEKTUPOBOK.

A.3.2 M30TONHas YyBCTBUTE/IbHOCTb

M3oTonHas YyBCTBUTE/IbHOCTb SIB/IAETCS XapakTepucTuKoii, onpeaensiowleii cTeneHb, 40 KOTOPOW MHTEHCMBHOCTb
nvKa onpegesieHHo Maccbl BHOCUT BKNag B COCEHME NUKN Macc. Ha Hee BMSAIOT 3HEPrusi MOHOB 1 KBaApynoibHoe pa6o-
Yyee AassieHne. Mewaluwe BANSHUSA MOTYT BO3HUKHYTb BC/1eACTBME MEePEeKpbITUSA MUKOB, KOrAa cnabblii MUK M3MepsaioT B
HenocpeAcTBEHHOU 61M30CTU ¢ 60/1ee CUMbHBIM MUKOM. BEpOATHOCTb Takux MeLlaLwmx BANAHNIA fokHA BbITb onpege-
NeHa n paspeluexne npubopa AoMKHO 6biTb CKOPPEKTUPOBAHO /18 €8 MUHUMU3ALUN.

A.3.3 M3o06apunyeckoe mellatLiee BMAHNE MHOTOATOMHbIX MOHOB

MN3o06apnyeckoe Mellatollee BAUSHNE MHOTOAQTOMHbIX MOHOB Bbi3BaHbl MOHaMU, COCTOALWMNMY 6olee YeM 13 0fHOro
aToMa C OAMHAKOBbIMU HOMMWHA/IbHBIMW 3HAYEHUAMN OTHOLUEHMS Macchl K 3apsfy, KOTopble He MOTyT ObiTb pasfeneHbl
BC/NeACTBME HEAOCTATOYHOW pa3peLlatoLleil cnocobHOCTM UCNOb3yeMoro npuéopa. Takne MoHbl 06bIYHO POPMUPYOTCS B
nnasme uam cucteme uHTepdeiica n3 BcnomoraTesibHOro rasa Wan KOMNOHEeHTOB NPo6bl. Bonbluas YacTb Taknx Mella-
WMX BAUAHWIA Gbina onpegeneHa (14|, n aTu AaHHble npuBeAeHsbl B Tabnuue A.1 BMecTe ¢ BAMSAIOLWMMUN Ha MeTo 4 Maccamu
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3/1eMeHTOB. Melawllee BANSAHNE HEOOGXOAMMO BbISBUTbL U B C/lyYasiX, KOrga ero HeBO3MOXHO n3bexartb nyTem BbiGopa
anbTepHaTUBHOrO M30ToNa, criefyeT BHECTU COOTBETCTBYIOLME NONPaBKM BMOMYyYEHHbIe fAaHHble. YpaBHEHUS A5 KOpPekK-
TUPOBKU faHHbIX JOKHbI ObITb YCTAHOBMIEHbI BO BPEMS NOC/E€A0BATENbHON aHANUTUYECKO Cepun, NOCKObKY MeLlato-
e BNWSHUS,, BO3HUKAlOLWME W3-32 MHOrOATOMHbIX WOHOB, BbICOKO 3aBWCAT OT MaTpuubl Npo6bl U BblIGPaHHbIX
XapakTepucTuk npuéopa.

A.3.4 ®usnyeckoe Mellawllee BAUSHNE

dunsnyeckoe MeLlatLLee BANSHWE CBA3AHO C (hM3NYECKUMI NpoLieccaMu, KoTopble YNpaBnsaioT NepeHocoM nNpobbl B
nnasmy, NpoLeccom nepesoja Npo6bl B NiasMy U NPOXOXAEHNEM NOHOB Yepe3 MHTepdeiic NN1asmMeHHOro Macc-crnekTpo-
MeTpa. JTo BAMSHUE MOXET NPOSBASTLCS KakpasHuLa MeXAy OTKIMKOM NpM6opa oT Npobbl U rpajypoBOYHbIX PACTBOPOB.
dusnyeckne MewarLie BAVSHUA MOTYT BO3HUKATbL NPU NepeHoce pacTBopa a pacnblinTesb (Hanpumep, u3-3a BA3KOCTH),
B TOYKe hOpMUPOBAHUS a3p030/iA 1 ero TpaHCNoOPTUPOBaHMSA B Naa3my (Hanpumep, MOBEPXHOCTHOE HaTsXXEHUE) Uan BO
BpPeMs npoueccoB BO3BYXAEHUS W MOHM3ALMK a caMoii Nnasme. BbiCOokMe KOHLEHTpauunm pacTBOPEHHbIX coneil B npo6e
nNpMBOAAT K 06pa3oBaHNI0 OTNIOXKEHNSA Ha CTeHKax NMPo600T6O0PHOro0 KOHyca M/UIM KOHyca CKUMMepa, TEM CaMblM CHUXas
3 heKTUBHBI fuamMeTp conna v. KakcnegCcTBMe. nepesady NOHOB. [IN1A CHUXEHNS Takux MeLlarLLMX BAUSHUIA pekoMeHay-
eMoe 3HauyeHne KOHLLeHTpaL pacTBOPEHHbIX COMei He f0/KHO NpeBbiwaTh 0.2 %. Ana KoMneHcauum MHoxecTBa unsu-
YeCcKUX MeLlawlmnx BAUSHWI NPOBOAST [ONOMHUTENbHbIE NPOBEPKU. BHYTPEHHME cTaHAapTbl [O/MKHbI  WMMeTb
aHanuTMyeckoe nosefeHne, NoA06GHOE NOBEAEHUIO ONpeaenseMblX 31eMEHTOB.

A.3.5 BnuaHune acpekta namaTtu

AdhekTbl NAMSATU BO3HUKAIOT NMPU HANOXEHWN CUFHA/IOB OT M30TOMNOB 3/IEMEHTOB NpeablayLeid npobbl Ha HoBoe
n3mepeHvie. OHU NPOSBAAIOTCS BCNEACTBUE 06pa30BaHUs OCAXAEHNI Ha CTEHKaxX MPO600TBEOPHOIO KOHyca U KOHYCa CKUM-
Mepa. u 0T HapacTaHusa matepuana npo6sl B NN1a3MeHHO ropesike v pacnbinuTeNnbHO kamepe. Jlokanusaumus aToro BAus-
HUA 3aBUCUT OT 3/IEMEHTOB, U OHO MOXET GbITb MUHUMU3NPOBAHO MPOMbIBAHUEM CUCTEMbI XO/IOCTBIM PEAKTUBOM MEXAY
n3MepeHnsiMU. BeposTHOCTb BO3HWKHOBEHUS 3hpekTa NnaMaT AokHa 6biTb yCTaHOB/IEHA BO BPeMsi noc/ief0BaTenbHoi
aHanMTNYecKoli cepumn v ANs ee yMeHbLUEeHWs [0/IKeH GblTb BbiGpaH COOTBETCTBYIOLNI MHTEpPBas NPOMbIBOK CUCTEMBI.
BpeMsi NpOMbIBKM, HEOGXOAMMOE A/15 ONPELENEHHOMO 3/1EMEHTA, AO/HKHO BbiTb OLLEHEHO Nepes NPOBeAeHNEM aHanumsa.
3T0 MOXeT 6bITb AOCTUTHYTO MyTEM NPOMYCKAHUA CTaHAAPTHOTO PacTBopa, CoOAepXKallero CoOoTBETCTBYIOLLMNE 3/IEMEHThI, B
TeueHne nepuopa, AEcATUKPaATHO MPEBbILLAIOLLEr0 3HAYEHNe BEpPXHero npefena AMHENHoro gmanasoHa HOpMasibHOro
nepvoga aHanusa npobbl, c NOCAEAYOLWMUM aHaIM30M X0/10CTOW NPOMbIBHON NPO6LI Yepes 3afjaHHble MHTEpBanbl. [JJo/KeH
6bITb OTMEYEH 0TPE30K BpEMEHMU, TPeGyeMbIi 415 CHUXKEHUSI CUTHAOB BELLECTBA, ONpeaensieMoro npy aHanuse, B npege-
nax 3HauYeHusi AecATUKPaTHOro npegena o6HapyxeHus Metoga. S EEKT NamMaT MOXeT Takke 6biTb OLEHEH B Npeaenax
aHanuTU4eckoli cepun Npy NPUMEHEeHUN MUHUMYM TpeX UHTerpupoBaHnii Ans céopa AaHHbIX. ECM nHTerpupoBaHHoe 3Ha-
yeHune curHana nocriefoBaTeslbHO YMEHbLUAETCS, TO aHA/IUTUKY criefyeT yyecTb BEPOSATHOCTb NposiBNeHust apdpekTta
namsT ¥ NPOBEPUTb COAEPXaHWe aHanuTa B npefbligylieii npobe, 4To6bl onpefenuTb cTeneHb BeposiTHOCTU. Ecnu
CYLLECTBYIOT NPEANOCLINIKN ANA NposiBNeHns addekTa namsti, To npo6a Ao/mKHa 6biTb MOBTOPHO NpoaHann3MpoBaHa
nocne gAnTeNIbHON NPOMBbIBKU.

Ta6nuuya Al — OCHOBHble MellawLwme BIMAHUA MOMEKYNSAPHbIX MOHOB (14)

[Byx3apsifiHble HOMbI, OKa3blBatoLLme MHOroaTroMHble MOHbI, OKa3bliBatoLme
2neMeHT M3oTon .
MEX3r.eMCHTVOe MeluatoLee BANsHNE MelualoLiee BAusHue
,0-An - 9,Zr,60. 90Z f160H
An
°94A - 93Nt>160 , 922r>60H
As T5As — 40ATr35C1.40Ca35CI. 59C 0160
B "B — 108H
43Ca - ,3C "4N 160
Ca
«Ca — 12Cteoieo
" 4Cd — 95M 0160 . 04M 0 ,BOH. 94Zr'60H
Cd
" Cd ,14Sn* 9aM 0,60 .97M 0,80H
Co “ Co — 43Cal60. «Ca’'60H. 24M g35ClI
“ Cr — 36Ar160 . -*0ar 12C 35C|160 H
Cr
«Cr - 37C1160. 36Ari60H
63Cun — 40Ar23Na. 31P ,60 160, 26M g37C,
Cu
«Cn — 325160 160H
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OkoHuyaHne Tabnuubl A.1

SremMeHT Vsoton ,qoyxsapﬂ,qule NOHbI, OKasbiBaroLLme MHoroatoMHble MOHbI, OT3biBawLWne
MeXanememMTuoe mMellaroiliee B/IMSHME' Mellaroulee BansaHve
GlEu - ,31Baleo
Eii
153Eu . 37Balsd
Ga 69Ga <BBa~ 53Cr160 , 38Ar31P. 35C1,60 160
Ge «Ge 74Se* 40Ar34S.37CI37C
In ns|n i«Sn*
Ir «@3f _ TTH160
24Mg _ «2C,2C
M
9 25Mg _ 12¢'k
Mn “ Mn . 23Na32S. 3eAr160H, 40Ar,4NH
Mo “ Mo aaRu* -
sen «Fe* 42Ca,e0. 44Cal4N. 23Na3sCl.
| 26Mg32S
N
bon, . 44Ca,60. 43Ca,eOH. 26Mg37Cl.
23Na37Cl
Pd ,0SPd ,03Cd- PM0,60. @Zr,60
Pt 195p, _ ,79Hf,60
Re 1B7Re «870a* _
RuU 102Ru «02pd- B
Sb ,23Sb 123Te*
Sc 455¢ _ ,3C,60160 . 12C«60 160H
TISe — 40Ca37Cl. 42Ca35Cl. 40Ar37Cl.
3Ar3BArH
se 7858 _ «ArAAT. 43Ca35Cl
®Se 82Kr* _
v - 35C1,60, 34S,60H. 37CI14N.
36Ar14NH
«Zn 64Nk 27AI37CI, 32532S. “ SAO1O.
4aCa,sO
- «Zn ) 31p35C, 2SS 5dpe «C
345160 160
«Zn i36Ba. . 54Fe,4N. 3,P37CI. S6Fel2C.

34534S. 40Ar14N 4N. 34S €0 ,£0

* TpuW BbICOKMX 3HAMEHWSIX MACCOBOV KOHLLEHTpaL MK onpeaesseMbiX 3/1eMEHTOB MeLlatoLue BAUSHAS MOTyT GbITb
BbI3BaHbl 06pa3oBaHNeEM APYrnX MHOrOATOMHbIX MOHOB WKW BYX3apsAHbIX MOHOB, KOTOPbIE He NpuBefeHbl B HACTOS-
el Tabnuue.
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Mpunoxexve B
(cnpaBo4HOe)

PYyKOBOACTBO NO TEXHUUECKOMY 06C/NYXMBAHUIO CNEKTPOMETpa C UHAYKTUBHO CBSA3aHHON Nia3moii

B.1 [oroBop Ha TexHMYeckoe o6CayxuBaHne

PekomeHAyeTca 3akN0UnTb AOrOBOP Ha TeEXHMUYecKoe 06CNyXnBaHNe Nocneayowmnm npuynHam.
a) TexHnyeckoe o6CMyXUBaHWE U TpajyMpoBKa HEKOTOPbIX KOMMNOHEHTOB CNEeKTPOMETPOB MOTYT He BXOAUTb B
061acTb KOMMNEeTEHTHOCTY nabopaTopum;
b) MogfepHu3auns ob6opyf0BaHUSA U NPOrpaMMHOro obecneyeHmns, annapaTHbiX CPeACTB YacTo BK/IlOYEHA B KOMM-
JleKc ycnyr no TeXHUYECKOMY 06CNyXNBaHUIO;
C) 3ayacTylo NoAy4YMTb 3anacHble YacTh 1 feTann MOXHO TO/IbKO HENOCPeACTBEHHO OT U3rOTOBUTENS;
d) HekoTopble cucTeMbl akkpeauTalmm TpebytoT, 4To6bl NoNb30oBaTENN VMENN JOroBOP Ha TEXHUYECKOe 06CyXM-
BaHue.
Mpy 3aknYeHMn JoroBopa pekoMeHAyeTcs NpPoBepuTb YPOBEHb MpejsiaraemMbiX YC/yr, BpeMsi OTKIMKa, CTeneHb
OMbITHOCTU W 3HAHWI cneunanncToB, a Takke Nepuoj BpeMeHu, B TeHeHUe KOTOPOro N3roToBuTe b GyAeT NPpoBOANTL TEX-
Huyeckoe obcnyxunBaHue npubopa M nNpefocTaBAsATL 3anacHble YacTu u getanu.
B.2 BHYTpPEHHWIA KOHTPONb
B.2.1 )XXypHan onepaTMBHOIO KOHTpPONA
PekomeHAyeTCa BECTU XypHasl OnepaTuBHOrO KOHTPOSA CNeKTpoMeTpa U BHOCUTb B HEro crefytoLlyio nHdopma-
uuto:
- NoApo6HY MHhopMaLMIo U3 AOrOBOpa Ha TEXHWYECKoe 06CyXBaHNe C ykadaHNeM KOHTaKTHbIX faHHbIX;
- 0TYeTbl 0 NPOBEAEHUN TEXHUYECKOTO 06CNYXNUBaHNS;
- AaHHble 06 CNONb30BaHUK CNeKTpoMeTpa (KTO 1 aTeyeHne Kakoro nepnoaa BpeMeHu ero crnosib3osan);
- NoApo6HY0 NH(OPMAaLMI0 O HENCNPABHOCTAX U 3aMeHe 3anacHbiX YacTell njeTtaneil camum nosib3oBaTesnem.
B.2.2 O6WMii TEXHUYECKUI KOHTPONb
PekomeHAyeTCcsl Npu NpoBeAEHUN TEXHUYECKOTO KOHTPO/ISA C/lef0BaTh MHCTPYKLMAM PYKOBOACTBA MO 3KCNayaTauun.
HeBbInonHeHve TpeboBaHNii pykoBOACTBA NO 3KCM/IyaTaluy MOXeT NPUBECTH K TOMY, 4TO OTOBOP Ha TEXHUYEeCckoe 06Cny-
XvBaHve 6yaeT HefencTBUTENEH.
CnepyeT neprofnyeckn NnpoBoAUTb MPOBEPKU:
- BO3JYLIHbIX (OUBTPOB: MpoBepstoT 3acoperuns hunbTpa. BelHUMAIOT, MPOMbIBAIOT U BbICYLLUMBAIOT UK 3aMe-
HSIIOT NpU 3aKynopke.

- CUCTEeMbl OXNaXAEHNA: MpoBepstoT punbTp. MPOBEPSIOT NIOTHOCTL COeAUHEHN. MPOoBEePSIOT YPOBHU BOAbI.
aHTupusa n dyHruymaa. NposepatoT Ha NpeaMeT cnefoB Koppo3un o6nactn metan-
NNYecKnx coeaunHeHunii. MogpobHaa nHgopmaumsa npreeeHa B pykoBoACTBE MO 3KC-
nnyatauuu.

- ras’onpoBOfOB: MpoBepsAlT NIOTHOCTL COEUHEHNIA, HA NPeaMeT yTeuek U nepekpyynBaHus; npose-

pAOT 3P PEKTUBHOCTb BHYTPEHHNX hUNbTPOB U MAC/0Yy/1I0BUTENE, Takke NpoBepA0T
AasrieHne Ha Bxofdax. MNogpo6Has nHopmauns npusefeHa B pykoBOACTBE MOIKCMY-

araumn.
- cuctemsl cbpoca MpoBepstoT NJOTHOCTL COeANHEHUI, Ha NpeAMET NepekpyunBaHus u ytedek. Jipose-
136bITKa rasa. pAOT 3P PEKTUBHOCTLCUCTEMBI BEHTUAALMUM. PN HEOGXOANMOCTMN KOHCYIbTUPYIOTCA

C 3KCNepToM Mo cucTeMam BeHTUASALMK. Mogpo6Has MHopMaums NnpuBeLeHa B pyko-
BOACTBE MO 3KCMyaTauuu.

B.2.3 O6cnyxuBaHue npubopa

CnepyeT NpoBOAUTbL NPOBEPKU 06OPYA0BAHUS:

- Tpy6oK nepuctanbTu- MpoBepsT TPYOKM Nepes UCNoNb30BAHUEM HA BbISIBIEHUE BMSITUH U NOBPEXAEHUNA,

yeckoro Hacoca: Mpu BBEAeHWM B 3KCMyaTauuio HOBbIX TPy6OK TpebyeTca nepuos Npupa6oTKu.

Mcnonb3yloT ToNbKO TPYGKW, W3rOTOBNIEHHbIE U3 MOAXOASLMX XMMUYECKN CTONKUX
martepvanos. Bo Bpems akcnyataunum npoBepkn MOryT 6biTb BbINO/IHEHBI 06GBEMHbLIM
METOAOM C UCMO/Ib30BAHUEM N3MEPUTE/BLHOTO LUAVHAPA U CEKyHA0MEpa.

- BPYTVX COeAUHUTENbHbIX MPOBOAAT NEPUOANYECKNI I OCMOTP COEAMHEHWIi Ha BbisIBNIEHNE 3aCOpeHuii 1 oTIoxXe-
Tpy6oK: HUIA. TAKXE NPOBEPSIOT HA NMPeAMET NepekpyunBaHus n cownndoBaHns Tpy6ok, ecnm
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pacnbinuTens:

pacnblnuTen bHOA Kamepbl:

LpeHaxHoli cucTembl:

KOHTeliHepa Ans OTXOJ0B:

aBTomMaTnyeckoro npo-

600TOOPHYMKA 1 APYTUX YCTPONCTB
Ans BBoga npo6:

ropesiku:

Koprnyca ropesku:

PY renepartopa:

KoOMnNbloTEpa:

BaKyyMHOr0 Hacoca:

npo600T60PHOrO KOHyca

N KOHYyCa CKuMmmMmepa:

28

OHM NOACOefMHEHbl K aBTOMAaTW4YeCKOMy YCTPOWCTBY O0T60pa npo6, CBA3aHHOMY C
MexaHU4YecKoll pyKoli-MmaHunynaTopom.

MpoBOAAT NEPUOAMYECKME OCMOTPbI Ha BbISIB/IEHNE 3aCOPEHUS I NMPOBEPSIOT KOMbLE-
Bble YNIOTHEHWS U COEAUHEHUA MeXAY pacnblIUTenemM 1 pacnblINTeNbHON KaMepoii.

Meproguyeckn ocmMaTpyBatloT PacnbiIUTE/NIbHYI0 KaMepy C LeNblo y6e[uTbes B TOM.
UTO OHa ABNSETCS YNCTOM, a CUBbI AP PEKTUBHO yAANSAOTCSA. MPOBEPSIOT repMeTUy-
HOCTb W COEAMHEHUs MEX/Y PacnblINTeIbHON KamMmepoit U FopesKoii.

Mepuroanyeckn NPOBEPSIOT YPOBEHb XUAKOCTU B KOHTEiHEpPe AN1a 0TX040B U o6ecne-
YMBalOT NNABHBIA CTOKXUAKAX OTXOA0B U3 pacnbl/iMTeNbHO kamepbl B C/MB. MNpoBe-
PSOT CAUBHblIE TPYGKM HA NpeaMeT O06HapyXeHWs NPU3HAKOB CKpyuyMBaHuUs W
OTNOXEHWA.

Mepuoanyeckn ocmMaTpuBalOT KOHTelHep 47151 OTXOA0B U He JONyCKaloT ero nepenon-
HEeHus.

Mepuoanyeckn NPOBEPSOT KOMNOHEHTbI N COEJUHEHUS CO CNIEKTPOMETPOM; C/eAyT
MHCTPYKLMSIM PYKOBOACTBA NO 3KCMNyaTauuu.

Mepuoanyeckn NpoBepsItoT FTopesiky 1 ee CTUPOBKY. MPOBEPSIOT NMOMOXKEHNE UHXKEK-
Topa. Takke NPOBEPSIIOT €10 HA Ha/MMuMe OT/IOXKEHNA U 0cagkoB. MPOBEPSIOT KOpMyC
ropenku Ha NpeameT C/ef0B KOPPO3UM, a Takke Ha NpeamMeT HaKoMIeHUs 0CaAKoB.
MpoBepSIOT KO/bLEBbIE YN/IOTHEHUS Ha NpeaMeT yTedek. [Npu HE06X04MMOCTU oUnC-
TKU W (UNK) 3aMEHbI MHXEKTopa UK TOPesiku CNesyoT MHCTPYKLUSAM PYKOBOACTBA MO
aKcnayaTaumu.

Mepuoaunyeck NPOBEPSAIOT Ha BbISIB/IEHNE C/Ie0B KOPPO3UN UMK YTeYek.

Mepuoanyeckn NpoBepSAOT reHepaTop U KOMMNOHEHTbI CUCTEMbI TEHEPUPOBaHWS Nias-
Mbl Ha BbISIBNEHWE CNEfOB KOPpo3uu. [ns NpoBeAeHUs cneuuanbHblX NPOBepoK
MOXET NOTPe60BaTLCSA BbI30B UHXEHepa N0 TEXHUYECKOMY 06C/TYXUBAHUIO.

Mepuoanyeckn BbINONHAT pe3epBHOe KonupoBaHue haiifoB chaHHbIMMW, YAANA0T
NMWHUE aiinbl M NPOBEPSIOT CETEBbLIE MOAK/IOHYEHUS.

CnepytoT MHCTPYKLUMAIM PYKOBOACTBA MO 3KCMyaTalmm npu 3amMeHe mMacna (3a ucksto-
YEHMEM HacoCOB, KOTOPLIE HE UCMO/b3YIOT MAC/0) U NPUMEHSEMOTO UbTPA.
MepuoAnYecK OCMATPMBAOT KOHYCbl U OYULLAIOT UM 3aMEHSAT UX NPU HANUYKUKU BO
BXOZIHOM OTBEPCTUW CNELO0B OT/IOXEHNSA, U3MEHEHNS LBETa NN UcKkaxkeHus. CneayioT
MHCTPYKLMSIM PYKOBOACTBA MO 3KCnjyaTauun nNpyu NpoBeAeHUn TPeByemoii 0uncTku
UM 3aMeHbl.
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Mpunoxexne C
(cnpaBoyHOe)

MpuBegeHNe pe3ynbTaToB U3MEpPEHU i MACCOBO KOHLUEHTpauuu MeTanios 1 MeTan/iouaos
B BO3JyXe K CTaHAaPTHbIM YC/10BUSIM

Mpy HeobxogmmocTu (cm. MCO 15202-1) maccoByl KOHLeHTpauuio meTania wiv metannonga B npobe Bo3ayxa,
NpuUBEAEHHYI0 K CTaHAApTHbIM YCNoBuAM (Hanpumep, Temnepatype 293 Ku gasnenuto 101,3 kMa) p M corfl B Mr/m3, Bbluuc-
nsAwT no dopmyne

B (H013-r2) (C-1)
n,00n M <pr 293)

rae pbl GOT— CKOpPeKTMpOBaHHaA KOHLEeHTpauua metanna uwiv metannovja B npobe Bo3gyxa npu cTaHfapTHbIX yCo0-
ABUX.MT/M3;
p bl — MaccoBas KOHLeHTpauns meTanna uim metannonga B npobe Bo3gyxa npu OKpyXarLmnx ycnosuax, Mr/m3;
T2 — cpefHsAs TemnepaTtypa BO BpeMs ot6opa npob. K.
p2— cpepHee aTMocthepHoe AaBneHne Bo Bpems ot6opa npob. kMa;
293 — craHgapTHasa temnepartypa. K;
101.3 — cTtaHgapTHoe atMocepHoe aaBneHue. kMa.
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Mpunoxenne OA
(cnpaBo4HOE)

CBefleHns 0 COOTBETCTBUU CCbIJTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMWOHAIbHLIM CTaHgapTam

Tab6nuya JAL

O603HAYEHME CChINIOYHOrO CreneHb O603HaueHne N HauMeHoBaHVe
MeXayHapoaAHOro ctaHgapTa COOTBETCTBUA COOTBETCTBYHLLEIo HaunoHa/IbHOro CTaHaapTa

ISO 1042 .

ISO 3585 — «

ISO 8655-1 _ .

ISO 8655-2 - .

ISO 8655-5

ISO 15202-1 toT FOCT P UCO 15202-1—2014 «Bo3gyx paboueit

30Hbl. OnpegenieHve coaepXaHuss MeTanoB U Me-
TannongoB a TBEpPAbIX YacTuLax aspo3oss MeToA0M
ATOMHOI 3MUCCUOHHOI CNEKTPOMETPUN C NHAYKTUB-
HO-CBA3aHHON nna3moii. Yactb 1. OT60p Npo6»

ISO 15202-2 oT FOCT P NCO 15202-2—2008 «Bo3gyx paboueli
30Hbl. OnpejeneHve MeTannoB W METanoujos B
TBEpPAbIX YacTuuax aspos3osis MeToAOM aTOMHOM
3MUCCUOHHOW CNEeKTPOMETPUM C UHAYKTUBHO-CBSI3aH-
Holi nnasmoii. YacTb 2. MogrotoBka npo6»

* COOTBeTCTBYIOLMIA HALMOHAbHBIA CTaHAAPT OTCYTCTBYeT. [lo ero yTBepX/AeHUA peKoMeHAyeTCcs UCMob30BaTh
NepeBoO/ Ha PYCCKWiA S3bIK JaHHOTO MeXAYHapOo4HOro cTaHAapTa.

MpumeuaHue — B HacTosiwel TabnuLe UCMNO/Ib30BAHO CMEAytoLLee YC/I0BHOE 0603HaYeHe CTeneHn cooT-

BETCTBUSA CTaHLapTOB:
- KOT — nAaeHTUYHbIe cTaHaapThl.
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