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NpeancnoBue

1 MOArOTOBJIIEH OTKpbITEIM akuMoHepHbIM obecTBoM «HaydHo-UccrnegoBaTeNbCKUn LIEHTP KOH-
TPOMSA U AUarHocTukm TexHudeckux cuctem» (AO «HWL KO») Ha ocHoBe coBCTBEHHOrO Nepesoda Ha pycckui
A3bIK @aHr0A3bIYHON BEPCUM CTaHAapTa, yKasaHHOTo B NyHKTe 4

2 BHECEH TexHn4yeckum kommuteToM no ctaHgaptusauun TK 457 «KavecTso Boagyxa»

3 YTBEPX[EHWBBEAEH B AEACTBWE Mpukasom deaepanbHOro areHTCTBa N0 TEXHUHECKOMY pery-
NUPOBaHUIO U MeTporiorn oT 14 ceHT6ps 2017 r. Ne 1122-cT

4 Hacroawui ctaHaapT uaeHTUYeH MmexayHapoaHomy ctaHaapTy MCO 30011:2010 «Bo3sayx paboyeit
30Hbl. OnpeaenexHne codepxXaHuss MeTannoB U MeTaryioMaoB B TBEPAbIX YacTULAX aspo3ons MeToaoM
Macc-CneKkTpoMeTpun ¢ UHAYKTUBHO-CBA3aHHOM nnasmoin» (ISO 30011:2010 «Workplace air — Determination
of metals and metalloids in airborne particulate matter by inductively coupled plasmamass spectrometry», IDT).

MexayHapoaHbln cTaHaapT paspaboTaH TexHudueckum komutetom TC 146/SC 2.

Mpu npuMeHeHNN HacTosILLIero cTaHaapTa pekoMeHayeTCsl UCNOoMNb30BaTb BMECTO CCbIMIOYHBIX MeXayHa-
pPOAHbIX CTaHAapPTOB COOTBETCTBYIOLINE UM HaLMoHanbHble CTaHAapThl, CBEAEHUA O KOTOPbIX NpUBeAeHbl B
AONoNHUTENLHOM NpunoxerHun A

5 BBEJEH BMEPBbIE

lpasuna npumMeHeHus1 Hacmosiue2o cmaHOapma ycmaHoeneHbl 8 cmamse 26 ®edepasibHO20 3aKoHa
om 29 uioHs1 2015 2. Ne 162-®3 «O cmaHdapmu3sauuu 8 Poccutickoll @edepauuuy. MHgopmauusi o6 usmeHe-
HUSIX K HacmosiueMy cmaHdapmy rybriukyemcs 8 exxe200HoM (110 cocmosiHuio Ha 1 sHeapsi mekyuje20 200a)
UHbopMayUOHHOM yKa3amere «HayuoHanbHbie cmaH0apmbi», a ohuyuarnbHbIll mekcm usMeHeHul u rornpa-
80K — 8 EXXeMECSYHOM UHhopMalUOHHOM yKkazamerne «HayuoHanbHbie cmaHdapmei». B criyyae nepecmom-
pa (3aMeHbl) UunU OMMeHbl Hacmosuweeo cmaHlapma coomeemcmeyiowee ysedomrneHue 6ydem
onybriukosaHo 8 briuxaliuieM 8biflyCKe eXeMeCcsyHo20 UHOPMaUyloHHO20 yKazamensa «HayuoHanbHbie
cmaH®apmel». Coomeemcemsyrowjas UHopMayus, yeedoMNIeHUe U MmeKCcmbl pasMeuwjalomcss makxke 8
UHhopMayuoHHoU cucmeme obuezo osib308aHUs — Ha oghuluansHomM calime @edeparnbHo20 azeHmemea
10 MEeXHUYECKOMY peayniuposaHuto U Mempoiioauu 8 cemu MIHmepHem (Www.gost.ru)

© CtaHaapTuHdopm, 2017

HacTosawuin ctaHgapT He MOXeT GbITb MOMHOCTLIO UMK YacTUUHO BOCMPOU3BEAEH, TUPaXMpPOBaH 1 pac-
MpocTpaHeH B Ka4ecTBe oduLMansHOro MsgaHus 6es paspelueHus deaeparnbHOro areHTCTBa No TeXHUYecko-
MY PerynmpoBaHuio U MeTPONorimn
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BBeneHue

300poBbe paboTHUKOB MHOTUX OTpacrnein NPOMBILLEHHOCT NoABEPraeTcsl PUCKY MpU BAbIXaHUW BO3ay-
Xa, cCoAepKallero ToKCUYHble MeTansbl U MeTannoungsl. Cneynannctam B 06nacTi MpOMbILLIIEHHON FMIUeHbl 1
oxpaHbl Tpyaa Heobxoanumo onpeaenaTb 3peKTUBHOCTb MePONPUATIIA MO KOHTPONO HaA BpedHbIMW BO34€E -
CTBUSIMU Ha pabOTHUKOB, YTO OBBLIYHO 4OCTUrAETCA U3MEPEHUSIMU COAEPKAHNSI METaroB U MeTannonaos B
BO3ayxe paboyei 30Hbl. B HacToswem cTaHaapTe npyBeeH A0CTYMHbIA METOA M3MepeHUst BO3AENCTBUS MUK-
POKONMUYECTB MeTasoB U MeTanonaos B LUMPOKOM AnanasoHe KOHLEHTpaLuuii, UCMoNb3yeMbliX B OTPACNAX
npomeblwWwrieHHocTU. MeToa npegHasHavyeH Ans npuMeHeHUst opraHnsaLmsiMn, 3anHTepecoBaHHbIMU B CoXpa-
HeHun 3a0poBbs 1 BesonacHocTn paboTHUKOB; cneunanucTamu, paboTarowmmn B 0611acT NPOMbILLNEHHON
rMrneHbl M oxpaHbl TpyAaa; aHanuTuieckumm nabopatopuamm U NPOMBbILLIIEHHBIMW NPeANPUATUSIMUI, ABMASIOLLN-
Mucs NoTpebuTensmMmmn MeTannos 1 MeTannongos, X paboTHUKaMM U T. 4.

Hactoawumn ctaHgapT ycTaHaBnMBaeT MeTod onpefefieHusl MacCoBOW KOHLUEHTpauunm meTansios u
MeTannouaoB B Bo3ayxe paboyei 30HbI C UCNONb30BaHWeM KBagpynobHOM Macc-CrekTpoMeTprUU C UHOYKTUB-
Ho cBsisaHHoU nnasmont (MCI-MC). Ans MHOrnx MeTarnsnos U MeTannonaos onpeaeneHne ¢ UCNosb3oBaHnemM
ksagpynonbHoro NCIM-MC npegnoytntensHein, No cpaBHEHWUIO C UCNOMNb30BaHNEM aTOMHOW 3MUCCUOHHON
CMeKTPOMEeTPUN ¢ UHOYKTUBHOWN CBA3AHHOW NNa3MOoN, BCNeAcTBUe ee YYBCTBUTENbHOCTU U MEHbLUEro NPosiB-
NeHus crneKkTpanbHbIX MeLLaLLMX BITUSHWN.

B HacTosiwem ctaHaapTe NpuBeaeHbl TpeboBaHns U MeToAbl aHannsa Npob pacTBOPOB MeTOA0M KBaf-
pynonbHoro ICIM-MC. Mpu ot6ope npob TBepAbIX YacTuUL, a3p030isi NOMNb30BaTeNsIM HACTOSILLEro cTaHaapTa
cneayet obpatutbesa k MCO 15202-1, gna onpegeneHys npoueayp nNpurotoBneHUst pacTBopoB nNpob ans
nocneaywowero aHannsa metogom UCM-MC — kNCO 15202-2.

Mpu paspaboTke HacTosILLEro cTaHAapTa Npeanonaranock, YTo BeINOHEHUe ero TpeboBaHnn U MHTep-
npeTaLuio NoNy4YeHHbIX pe3ynbTaToB ByaeT ocyLLEeCTBNATh KBanuULMPOBaHHbIN 1 ONbITHBIA NepcoHarn.
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HAUUWOHANBbHBIA CTAHJOAPT POCCUUCKOWNW WGEOLEPALUUMU

BO30YX PABOYEN 30HbI

Onpep.eneHMe cogepxaHusa MeTannoB U MeTannouaoB B TBepAbIX YacTUuLax aapo3onsa MeTtoaomM
Macc-CneKTpomMeTpuu ¢ I/IH,quTI/IBHO-CBiBaHHOﬁ nnasMomn

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

HOara BBegeHns — 2018—12—01

1 O6nacTb NpUMeHeHus

HacToswwi cTaHaapT ycTaHaBnnBaeT MeTOANKY onpegerneHnusl pacTBOPOB, CoAepXalumX TBepable yac-
TULbI, YIOBNEHHbIe Npu oTbope npob B cooTBeTcTBUM ¢ UCO 15202-1 ¢ UCNonNb3oBaHWEM KBaApYMnofbHOMN
Macc-CrnekTpoMeTpun ¢ MHAYKTUBHO-CBA3aHHOW nnasmoin (UCIM-MC). B ctangapTe npuBegeHa paspabotka
MeTOAUKN, NpoBepKa pabounx XxapakTepucTuk U agantauusi MetToga Ansi CepuiHOro aHanuaa.

PacTBopbl A4nst aHanMsa B COOTBETCTBUW C NPpUBEAESHHOW MeTOANKON, roTOBAT cornacHo MCO 15202-2.

HacToswwin cTaHaapT NPUMEHSIOT NPY OLeHKe BO3AeNCTBUSl MeTarsioB U MeTannougos B Bo3ayxe pabo-
Yel 30Hbl AN CpaBHEHNs ¢ NpeaenbHbIMU 3HaYeHUAMU (CM. Hanpumep [8], [10]).

Hwke npuBedeH nepeyeHb MeTanioB U MeTanionaos, AN KOTOpbIX BbiNnN ycTaHOBNEHBI NpeaenbHO
AonycTumble 3HadeHns [15] n Ana KOTOPbIX NPUMEHSIIOT OAHY U HECKOSbKO MeTOAMK NoAroToBKM Npob, ycTa-
HoBneHHbIX NCO 15202-2, n MeToAUKY aHanuaa, npuBeeHHy0 B HacToAweM ctaHaapTe. MNepeveHb He ABNSA-
eTcs ucyepnbisaownm. NHdbopmMaunus oTHocuTenbHO 3hdEKTUBHOCTA NPUMEHEHUS KOHKPETHBIX METOANK
pacTBopeHna Npob, coaepXalumx 3NeMeHTbl, HAMMEHOBaHUSI KOTOPLIX BblAENEHbI KYyPCUBOM, OTCYTCTBYET.

AnoMUHUN Lleaun CauHey MnaTtuHa Bonethpam
Cypbma Xpom Tiutuin Kanun Yparn
MbiwbAK KoGanbt MarHuin Poouti Banagui
Bapun Meab Mapraney, CeneH UtTpnn
Bepunnuii Fannun Pmyms Cepebpo Linkk
Bucmyt lepmanuti Monu6aen Hatpwii LinpkoHun
Bop FacpHui Hwukenb Tennyp

Kagmun Wugun Huobuti Tanman

Kanbunn XKeneso docoop Onoso

MeToaunky, NnpMBeAEHHY!I0 B HACTOSILLIEM CTaHAapTe, He MPUMEHSIIOT ANA onpeaeneHns coaepXaHusa ane-
MEHTapHOW PTYTU, Tak Kak napbl pTYTU He MOryT 6bITb yNoBneHsl B cooTeeTcTBUM ¢ MCO 15202-1.

MeToauky NPUMEHSIIOT ANst OLeHKUM BpeaHOro BO3AenCTBMs BoNnblUMHCTBA MeTanioB U MeTannouaos,
nepeyncneHHbIX Bbilwe, NpyU 3TOM TUNUYHas 06beMHasa CKopoCcTb NOTOKa ANA nepuoaa BpemeHn otbéopa npob B
AunanasoHe oT 0,5 A0 84 cocTasnseT 2 AM3/MUH. Taioke 3Ty MeToAMKY MPUMEHSIIOT NPY OLIEHKE BO3AENUCTBUSA NO
OTHOLLUEHUIO K NpeAenam AoMnyCTUMOro KpaTKoCpOYHOro BO3AEUCTBUSA, KOrda 3TO BO3MOXHO.

[Ana paHHoOM MeTOAMKM He XxapaKTepHOo 3Ha4YUTeNbHOE CNeKTparnbHoe MellaLee BAMAHWE NPU YCNOBUX
UCMNOMb3OBaHNA COOTBETCTBYIOLUMX aHanUTUYEcKux u3otonos (cM. A.3). OgHako HeGnaronpuUATHO NOBNUATL
Ha pesynbTaTbl UsMePeHuit MOXeT HernonHoe coBnageHue MaTpuL, pacTBOPOB.

WU3panne obmymnansHoe



rocT P UCO 30011—2017

2 HopmaTuBHbI€e CCbINKK

B HacTosem cTaHaapTe UCMob30oBaHbl HOPMaTUBHLIE CCbINKX Ha crneaytoline CTaHaAapThl:

ISO 1042, Laboratory glassware. One-mark volumetric flasks (Mocyaa naGopaTopHas cTeknsiHHas.
MepHble konbbl ¢ 04HOM METKON)

ISO 3585, Borosilicate glass 3.3. Properties (BopocunukatHoe ctekno 3.3. CBoicTBa)

ISO 8655-1, Piston-operated volumetric apparatus. Part 1: Terminology, general requirements and user
recommendations (YcTpolicTBa MepHble, NPMBOAUMBIE B ASWCTBUE NopluHeM. YacTb 1. TepmuHonorus, obmve
TpeboBaHNA 1 pekoMeHaaLMM NoMb3oBaTento)

ISO 8655-2, Piston-operated volumetric apparatus. Part2: Piston pipettes (YcTpoiicTBa MepHble, NpuBo-
AnMble B AecTBME nopLuHeMm. HacTb 2. MNMuneTkn, npusogumMble B AENCTBUE MOPLLUHEM)

ISO 8655-5, Piston-operated volumetric apparatus. Part 5: Dispensers (YcTpoiicTBa MepHble, NpuBoau-
Mble B AeiicTBue nopluHem. Yactb 5. [losupyowme yctpoictea) ISO 8655-6, Piston-operated volumetric
apparatus. Part 6: Gravimetric methods for the determination of measurement error (YcrpoiictBa MepHbie, Npu-
BOAWMBblE B AieiCTBUE NopLuHeM. YacTb 6. MpaBumeTpuyeckue MeToabl onpeaeneHys NorpeLHocT uamepe-
HUN)

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 paGoueit 3oHbl. Onpeae-
NeHWe meTarnmoB U MeTannonaos B TBepAbIX YacTUUaxX a3po3ons MeTO40M aTOMHO-3MUCCUOHHOW CNEeKTPo-
METpPUA C UHAYKTUBHO-CBA3aHHON nNnasMon. YacTe 1. OT6op npob)

ISO 15202-2, Workplace air. Determination of metals and metalloids in airborne particulate matter by
inductively coupled plasma atomic emission spectrometry. Part 2: Sample preparation (Bozayx pa6o4eii 30HbI.
OnpegeneHne MeTannos U MeTanIonaos B TBePAbIX YacTULaxX aspo30ssi METOAOM aTOMHOW SMUCCUOHHOMN
CNEeKTPOMETPUN C UHAYKTUBHO-CBA3aHHON Nnasmoi. HacTe 2. Moarotoska npob)

3 TepMmuHbI M onpeaeneHnsn

B HacTosileM cTaHgapTe NpUMeHeHb! cneayrowmne TePMUHBI C COOTBETCTBYIOLLUMUA onpeaeneHUsaIMn:

3.1 OcHOBHbIe onpegeneHun

3.1.1 3oHaabIxaHus (breathing zone) <obwee onpegeneHne>: MNpocTpaHCTBO BOKPYr NnLa paboTHuKa,
13 KOTOPOro NOCTYNaeT BAbIXaeMblA BO3AYX.

Mpwnmeyanune—AgantmposaHo us EH 1540:2011 [11], 2.4.5.

3.1.2 30Ha abixaHus (breathing zone) <TexHuueckoe onpegeneHune>: Monycdepa (06LIMHO NPUHUMA-
etca paguyc 0,3 M), pacronoxeHHas neped NIULOM Yenoseka, ¢ LeHTPOM B cepeaiMHe NIMHUA, CoeUHALLEN
yLIW; OCHOBaHWe nonycdepbl MPOXOAUT Yepes 3TY IMHUIO, TEMSA U TOPTaHb.

MpumeuvaHwns

1 OnpegeneHvie He NPUMEHNMO, KOTAa UCMNOIb3YIOT CPEACTBa MHAVBMAYaNbHOI 3aLWMThI OPraHOB AblXaHus.
2 ApantupoBaHo 3 EH 1540:2011[11], 2.4.5.

3.1.3

XMMUYecKoe BellecTBO (chemical agent): [Tlo60N XMMUYECKWIA BNEMEHT UM COeAUHEHME, YNCTOE UM
B CMecH, CylliecTByloLLge B Mprpoae 1nu obpasoBaBsLLEecs], UCMOSb3YHoLeecst U1 BbiMyLLEeHHOe, BKIToYast
oTX0[bl, B pesynbTaTe TPYAOBON AeATelIbHOCTW, NMPOU3BEAEHHOe NPpeaHaMepeHHo UMK HeT, € Lesbio Npo-
AaXW UMK HeT.

[AnpekTuea CoseTta 98/24/EC, cT. 2(a)] [16]

3.1.4 Bo3geiicTBUE, BO3AENCTBUE NYTEM BAbIXaHUA (exposure, exposure by inhalation): Cutyaums,
Npu KOTOPOW XMMUYECKOE BELLECTBO NPMCYTCTBYET B BO3AYXe, BAbIXaeMOM YeNTIOBEKOM.
MpwumeuyaHune—AgantnposarHo ns EH 1540:2011[11], 2.4.1.

3.1.5

npepenbHoe 3HaYeHUe npodeccuoHanbHOro Bo3gencTBus; (occupational exposure limit value):
MpeaensHO 4OMYCTUMOE 3HaYeHWe ycpeaHEHHOTO No BPeMeHW coaepkaHnsa XMMUYEeCKoro BelllecTBa B BO3-
Ayxe 30Hbl AbIxaHWns paboTHWKA, OTHECEHHOE K YCTAHOBMNEHHOMY pernameHTUpoBaHHOMY nepuoay.
[AnpekTuBa CoseTta 98/24/EC, cT. 2(d)] [16]
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3.1.6 mMeToauka U3MepeHun, oTéopa Nnpob M aHanM3a xMMU4EeCKUX BewecTB B Bo3gayXxe (measuring
procedure for the sampling and analysis of chemical agents in air): Habop onepauui, cneuynanbHbiM 06pasom
onucaHHbIX, Ang otéopa Npob 1 aHanu3a ogHOro UK Bornee XMMUYECKUX BELLIECTB B BO3AyXe.

MpumevaHnusn
1 MeToauka BbINONHEHUA U3MepPeHNI 06bIYHO BKITIOYaeT NoAroToBky K oT6opy npo6, cob6ctBeHHo oT6op npob,

TpaHCnopTUpOBaHue U XpaHeHne, NoAroToBky Npo6 k aHanu3y n cobCTBEHHO aHanus.
2 ApantupoBaHo u3 Pykosogctea MICO/MIK 99:2007 [4].

3.1.7 pernameHTUpOBaHHbIN Nepuog (reference period): YcTraHOBNEHHBIN Neprog BPeMeHU, K KOTOpOMY
OTHeceHo NpeaenbHO 4oNYCTUMOE 3HaveHWe NpodeccMoHanbHOro BO3AEACTBUA ANA XMMUYECKOro BelLlecTBa.

MpumevaHusn
1 PernameHTMpoOBaHHbIN Nepnog 06bI4HO cocTaBnsieT 8 Unpu onpeaeneHmn 4ONrocpoOYHOro BO3geNcTBnAn 15 MuH

npwv onpegeneHnmn KpaTtkocpo4HOoro.
2 ApantuposaHo us EH 1540:2011 [11], 2.4.7.

3.1.8

pabouas 30Ha (workplace): Y4yacTok UM y4acTku, B KOTOPOM(bIX) OCYLLIECTBNAETCA NPOU3BOACTBEH-
Hasa aeATenbHOCTb.
[EH 1540, 2.5.2] [11]
3.2 AHanus
3.2.1 aHanu3 (analysis): Bce onepauun, npoBoguMble nocrne nogroTosku Npobbl Ans onpeaeneHust
KONM4ecTBa UM MacCOBOW KOHLIEHTpaLmK LienieBoro aHanuta(os).

MpunmedaHune—Agantuposaro n3 EH 14902:2005, 3.1.1 [13].

3.2.2 xonocrto# pactBop (blank solution): PacTsop, NpUrotToBrieHHbIA Ha OCHOBE XOSI0CTOro peakTusea,
nabopaTopHOWN NN XONOCTOM Npobbl ANS YCNOBUA NMPUMEHEHUSI B COOTBETCTBUM C TOW K€ METOAUKON, YTO
MCNOMb3YIoT ANA pacTBOPEHUA NPobkl.

MpumeyvaHusn

1 XonocTon pacTBOp NPVYMEHSIOT NPpK AanbHenWwnxX onepauusx, Takmx kak ao6aBneHne BHyTPEHHEro craHaapTa,
ecnv oH goGaensieTcsi B pacTBop Npobbl AN NPUIroTOBMNEHNUS UCTbITAaTeNbHOrO PacTBOpa ANA aHanNu3a.

2 ApantupoBaHous EH 14902:2005, 3.1.2[13].

3.2.3 rpagyvpoBOYHbIN XonocTomn pacTtBop (calibration blank solution): pagynpoBoYHbI pacTBop,
NpUroToBNEHHbIN 6e3 fobaBneHus paboyero ctaHaapTHOro pacTeopa.

MpumevaHuns

1 MaccoByto KOHLEHTPaLWIO onpeaensiemMbiX aHaNMTOB B rpagyMpOBOYHOM XONOCTOM pacTBOpE CUMTAIOT PaBHOM
HyMto.

2 ApantupoBaHous EH 14902:2005, 3.1.2[13].

3.2.4 rpapyupoBoyYHasa kpuas (calibration curve): KpuBasa 3aBUCUMOCTN aHaNUTUYECKOro curHana
npnbopa OT MaccoBOM KOHLEHTpaLIMK cTaHAapTHOro pacTBopa.

MpwumeyaHne— AganTupoBaHo U3 YnpaeneHus no oxpaHe okpyxawowen cpeabl CLUA [18].

3.2.5 rpagyupoBoOUHbIf pacTBOp (calibration solution): PacTBop, NpUroToBNEHHLIN NyTEM pacTBope-
HWUA CTan4apTHOro pacTeopa(oB) MNK pabodero cTaHAapTHOMO pacTBoOpa(oB), coAepPXXaliMI UCKOMBI aHa-
nUT(bI) C KOHLEHTPaUMen, noaxoasiwen Ans rpagyupoBKku aHanuTudeckoro npubopa.

MpumeyvaHwusn
1 Mpu noaroToBke rpagyMpoBOYHbIX PACTBOPOB 00bIMHO MPUMEHSIIOT MeToA nogbopa maTpuubl.
2 ApantupoBaHo ua EH 14902:2005, 3.1.4 [13].

3.2.6 xonocrtas npo6a (field blank): NMpo6ooTbopHas cpeaa, kOTOpyo NoABepratoT Tow ke 0bpaboTke,
YyTO 1 cpedy Anst oT6opa peanbHon Npobbl, 3a UCKMoYeHeM caMoro oTbopa npobbl, T. €. ycTaHaBnNMBaloT B
Npo600TOOPHUK, TPAHCMOPTUPYIOT K MeCTy oT6opa nNpob 1 3aTem Bo3BpaLLaloT B nabopaTopuio ANa aHanusa.

3.2.7 MHcTpyMeHTanbHbIA Npeaen o6HapyxeHus (instrumental detection limit): HaumeHbLuee coaep-
XaHue, Npu KOTOPoM NpUBop MOXKET OTIIMYUTL CoAepKaHne aHanuTa ot choHa, NPoU3BeAeHHOro NpocTellen
maTpuLen.
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MpwumedyaHne— VHCTpyMeHTanbHbIV Npeaen o6HapyXeHns1 MOXeT ObITb ONpeaeneH U3 XonocTol, NOAKNC-
NEeHHON, AeUOHN3NPOBAHHOW NN CBEPXHNCTON BOAbI, UCMOMNb3YEMON B KAYECTBE MaTPuLbl, U C UCMONb30BAHUEM TEX Xe
METOZOB pacyeTa, YTo 1 A4S onpegeneHus npegena obHapyxeHus metoaa.

3.2.8 nabopartopHas xonocTtas npo6a, xonocTtas cpepa (laboratory blank, media blank): Heucnons-
30BaHHasi npobooTbopHas cpeaa, B3ATasn 13 TON Xe NapTuu, YTo 1 cpefa Ana otéopa peanbHbIX MPob, HO He
nokvngasLas nabopaTtopun.

3.2.9 nuHelHbIN AMHaMUYecKUn guana3soH (linear dynamic range): JuanasoH 3HavyeHUA MacCoBOW
KOHLieHTpaLum aHannTa, B KOTOPOM rpagyvpoBOYHasn XapakTrepucTuka nMHenHa.

MpwnmeyaHne— HwkHAA rpaHnLa NMHENHOro AVHAMUYECKOro Anana3oHa onpeaensieTcs npegenom obHapy-
XeHus, BEpXHSs — Havanom uarnba rpagympoBOYHON XapaKTepUCTUKU.

3.2.10 npeaen o6HapyxeHus metoga (method detection limit): MuHumanbHoe coaepxaHue aHanuTa,
KOTOPOMY MO AaHHON MeTOAMKE COOTBETCTBYET 3HAYEHME BhlLLIE HY s C OBEPUTENTBHON BEPOATHOCTLIO 99 %.

3.2.11 npeaen konu4yecTBeHHOro o6HapyxeHus (quantification limit, quantitation limit): MuHumMans-
Hoe cofep)KaHue aHanuTa, KoTopoe MOXeT ObiTb U3MEePEHO C NPUEMSTEMON NPELU3NOHHOCTbIO.

3.2.12 xonocTon peakTus (reagent blank): Bce peakTusbl, UCNonb3yemble Ans pacTBOpeHusi Npobel, B
TeX Ke Konm4ecTBax, YTo NPpu NpUroTOBIEHNN XONOCTLIX PAaCTBOPOB UK PacTBOPOB NPOBGHLI.

M pwumeuyaHne— XonocTon peakTVB MCNONb3YIOT ANsi OLEHKN 3arpsisHEHUN, NPUBHECEHHLIX U3 abopaTopHON
cpepbl, N XapakTepUCTUKKU CNeKTpanbHOro ooHa oT peakTmeoB, UCNOMb3yeMbIX NPY NOAroTOBKE Npoobbi.

3.2.13 pactBopeHUe npobbl (sample dissolution): Mpouecc nonyveHus pacTeopa, coaepXaLlero sce
aHanuTbl, NpUCYTCTBYOLWME B Npobe, pe3ynbTaToM KOTOPOro MoXeT BbiTb kak NoSIHoe, Tak U YacTUYHOe pac-
TBOPEHWe Npobkl.

MpwumedyaHune— Agantmpoano us EH 14902:2005, 3.1.25[13].

3.2.14 noprotoBka npo6bl (sample preparation): Bce onepauuu, nposogumble ¢ Nnpoboi Nocne TpaHc-
NopTUPOBaHUSI 1 XpaHeHusl, BKoYasa nepesog Nnpobbl B COCTOAHWE, B KOTOPOM OHa NpuUrogHa aAns nposeaeHns
KONMMYECTBEHHOIo aHanusa, ecnm 3To Heo6xoanmo.

MpwumedyaHune— AgantupoaHo us EH 14902:2005, 3.1.24 [13].
3.2.15 pactBOp Npo6bl (sample solution): PacTBop, NpUroTOBNEHHLI NyTEM pacTBOPEHUs! NpobbI.

MpumevyaHuns

1 MoryT notpeboBaTbCa AONONHUTENBHBLIE ONEpauun ¢ pacTBOpoM Npobbl, Hanpumep, pa3baenexuve, Ansi nonyue-
HWS NPUroAHOrO A1 aHanu3a pacTeopa.

2 Apantuposano n3 EH 14902:2005, 3.1.22 [13].

3.2.16 npo6ooT6opHasn cpena, npo6ooTOOpHan NOANOXKa, yNnaBnUBaloLlan cpega, ynaBnusalo-
was noanoxka (sampling medium, sampling substrate, collection medium, collection substrate): Cpeaa, Ha
KOTOPYHO yNaBnuBatoT YacTULbl XMMUYECKUX UM BUONorMiecknx areHToB, Ans NocneayoLero aHanuaa.

MPUMEP — ®unsmpbi u nosiuypemaHoegasi neHa.

3.2.17 oborauweHHasi xonocTas cpeaa (spiked media blank): XonocTas cpeaa, Ha KOTOPYHO HaHECEHO
N3BECTHOE KONMYECTBO UCKOMOro aHanuTa(oB).

3.2.18 ucxogHbIN cTaHAApTHLIA pacTBop (stock standard solution): PacTtBop, ucnonbsyemslin ans
NpUroToBNEHUS paboymx cTaHaapPTHBIX PAaCcTBOPOB UM rpagyMpoOBOYHBLIX PACTBOPOB, CoAEPXKaLLMA UCKOMbIN
aHanuT(bl) Npu aTTeCTOBaHHOM COAEePXXaHUM U NMPOCNeXuBaembli K HaLMOHanbHbIM CTaHAapTaMm.

MpwumeyaHune—AaantmpoaHo us EH 14902:2005, 3.1.26 [13].

3.2.19 aHanusupyembI pacTBop (test solution): Xonocton pactsop unu pacteop npobbl, nogBeprHy-
Thll BCeM onepaunsam, HeobxoanuMbIM ANs ero nepesoa B COCTOAHNE, NPUroaHoe Anst aHanusa.

MpumevaHus

1 TMoHsATHe «npurogHbIN AN aHanu3ay npegycmarpusaet nioboie Tpebyembie pazbasnenusn. Ecnm xonocToli pac-
TBOP MW pacTBOp NPoGb! He NOABEPraloT KAKMM-NMG0 AONONHUTENBHLIM ONepauusam nepe aHanu3oMm, To 3T0 aHanuamupy-
eMblil pacTBop.

2 ApanTtuposano n3 EH 14902:2005, 3.1.30[13].
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3.2.20 pabouun cTtaHpapTHbIA pacTBop (working standard solution): PacTBop, NpuroToBneHHbI
nyTem pasbaBneHunst ICXoAHOro(bIxX) cTaHgapTHOro(bIx) pacteopa(oB), coaepkallero(Mx) UICKOMbIA aHanuUT(bl)
ccofepxaHuem, bonee COOTBETCTBYIOLLIMM TPeBGOBaHUAM K NPUrOTOBIIEHMIO rPalyMPOBOYHbBIX PACTBOPOB, YEM
cofepxaHue aHanuTa B UICxoAHOM(bIX) cTaHAapTHOM(bIX) pacTBope(ax).

MpwnmeuaHune— AgantuposaHo n3 EH 14902:2005, 3.1.32 [13].

3.3 ucn-mc

3.3.1 aveika cronkHoBeHuM (collision cell): Kamepa no nytu cnegoBaHus MOHOB Mexay aneMeHTamm
pasferneHnst OTHOLLUEHUSt Macchl K 3apsay (m/z) unu mexay ob6nacTbio yCKopeHUs MoHU3aTopa U NnepBbIM aHa-
n1M3aTopOM B TaHAEMHOI Macc-CNeKTPOMETPUM B MPOCTPaHCTBEHHOW KOHUIypaLumu.

MpumeuvaHnune —Cm.[19].

3.3.2 peakuuoHHas siueiika ctonkHoBeHUM (collision reaction cell): Aveiika cTonkHOBeHUA Ans yaane-
HUS1 MELLIaIoLLIMX MOHOB MyTEM UOHHBIX/HEUTpanbHbIX peakuuin 8 UCM-MC.

MMpumevaHus

1 Cwm.[20].

2 B peakumoHHOW S4enke CTONKHOBEHUN AN yAANeHUs MewWwaowmx 06 beKTOB UCMOMNb3YIOT KWHETUYECKYHO SHEPIUIO
paccenBaHusl, XMMUYECKME peakLmm nnm koMouHaumio nx o6omx. BoamoxHo npoBegeHNE MHOXECTBA XMMUYECKUX PEaKLMIA.

3.3.3 Koppo3UOHHO-CTONKas cucTema BBofa Npob (corrosion-resistant sample introduction system):
CucTtema BBOga Npo6, cocTosLLas n3 pacnblMTens, pacnblMTeNbHON Kamepbl M Fopenku MHXEKTopa, U3roToB-
NeHHble U3 MaTepuana, CTOWKOro Mo OTHOLLUEHUIO K (hTOpUCTOBOAOPOAHOM KUCTIOTE.

3.3.4 UCHNropenka (ICP torch): YcTpoincTBo, ucnonsbsyemoe ansa ccopMmmpoBaHus u nogaepxanusa UCM
paspsga v BBoAa B HEro nNpobbl.

Mpwumeyanune—UCH ropenka o6bIMHO COCTOMT U3 TPEX KOHLUEHTPUYECKUX TPYOOK, AABE BHELWWHWE TPYGkun
06bIYHO U3FOTOBMNEHbI U3 KBapua.

3.3.5 uHaykTuBHoO-cBA3aHHas nnasma (UCM) (inductively coupled plasma, ICP): BeicokoTeMnepatyp-
HbI pa3psid, Bo3byxaaeMblid B NOTOKe aproHa nepeMeHHbIM BTOPUYHBIM 311EKTPUYECKAM MoSeM, cosaasae-
MbIM NEPBUYHBLIM 3MIEKTPOMArHNTHBEIM MarHUTHbLIM MOJIEM C MOMOLLIbIO KaTYLIKN MHAYKTUBHOCTU, OKpY>XKatoLLe
TPy6Ky, Yepes KOTOPYH NPOXOAUT ras.

3.3.6 MHXeKTOp, UHXXEeKTOpHasa Tpybka, LeHTpanbHasa Tpy6ka (injector, injector tube, centre tube):
BHyTpeHHsst Tpy6ka ropenku UCI, yepes koTopyto Npoba aspo30s1s BBOAUTCS B NNA3My.

MpumeyaHune— NHxekTop 0ObIMHO M3FOTOBIEH M3 KBAPLA MW KEPaMUHECKOro matepuana.

3.3.7 BHYTpPeHHMUI NOTOK aproHa, pacnblnMTeNb NOTOKa aproHa, NOTOK aproHa AnA npo6kl (inner
argon flow, nebulizer argon flow, sample argon flow): MNoTok razoobpazHoro aproHa, HanpaBfeHHbIN Yepes pac-
MbIUTENb U HECYLLNIA a3p030Sib NPOBLI Yepes MHXKEKTOP B Miasmy.

MpumMeuaHue— Pacxoa BHYTPEHHEO NOTOKa aproHa 06bI4HO cocTaenseT oT 0,5 40 2,0 AMS/MuH.

3.3.8 npomMexyTo4HbIA NOTOK aproHa, BCcnomMoraTenbHbIA NOTOK aproHa (intermediate argon flow,
auxiliary argon flow): MNMoTok ra3aoobpa3Horo aproHa, HaxXo4ALWErocs Mexay NPOMEXYTOYHOM U LieHTpanbHOK
Tpybkamu (nHxektopom) UCI ropenku.

MpuMeyaHUe— CKOPOCTb MPOMEXYTOYHOIO NOTOKA aproHa 06bIYHO cocTaBnseT oT 040 2,0 AM3/MuH.

3.3.9 BHYTpeHHUI cTaHaapT (internal standard): OnemeHT, OTANYHLIA OT aHanMTa, MPUCYTCTBYHOLWIA
BO BCEX aHaNN3MPyeMbIX pacTBOpax, CUrHas rno kKoTopoMy NCMosb3yoT 411 BBEAEHNs NONPaBK/ Ha MaTPUYHbIE
MeLlaroLme BIUSHUA UK 4Ns yNydweHns NpeLn3voHHOCTM aHanunaa.

3.3.10 kaTywka uHAYKTUBHOCTU (MHAYKTOP) (load coil): CnnpansHas obmoTKa Ha koHLe MCI TpyGku,
nogcoeAuHeHHas K pagunodactotHomy (PY) reHepatopy, ucnonbsyemas ans MUHQyKTUBHOIO CBA3bIBAHUA SHEp-
rMm oT PY reHepaTtopa B nra3meHHOM paspsige.

3.3.11 MelawLee BNUsHUE MaTpuLbl, MaTtpu4iHble 3 deKTbl, He CNeKTpanbHoe MeLlaloLlee BIu-
fiHne (matrix interference, matrix effect, non-spectral interference): Mewatowee BNnsaHWe He cnekTpanbHOM
npupogbl, MPUYMHON KOTOPOTO SIBNAETCA pasnuine MaTpuL, rpagyMpoBOYHOIO U aHann3npyemMoro pacTBopoB.

3.3.12 nop6op maTpuubl (matrix-matching): Cnoco6, NpUMeHseMbIi 4NA CHKEHNS MeLlaoLLLero Bnu-
AHUA MaTpULbl Ha pe3ynbTaTbl aHanusa, Npy KOTOPOM CoAepKaHne KACIOT 1 APYTX OCHOBHLIX pacTBopuTe-
nen, ucnorsnb3yemblX Mpy NPUroToBAEHWN rPadynpoBOYHBIX PacTBOPOB, COBMadaeT C UX coAaepXaHWem B
aHannampyeMmbIx pacTeopax.
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3.3.13 pacnblnutenb (nebulizer): YcTpoONCTBO, UCMOMb3yeMoe ANA Nepesoia KUAKOCTH B a3po3orb.

3.3.14 BHelWHWIA NOTOK aproHa, Ny1asaMoo6pasyoLUnii NOTOK aproHa, oxnaxaarLnin NoToK aproHa
(outer argon flow, plasma argon flow, coolant argon flow): MoTok razoobpasHoro aproHa, NPOXoAALLNA MexXay
BHeLLHel 1 npomexyTouHon Tpybkamu UCIT ropenkn.

MpwumMeyaHun e — Pacxod BHELWHEro NOTOKa aproHa 0bblMHO cocTaBnseT oT 7 Ao 15 AM3/MuH.

3.3.15 cnekTpanbHoe MellaloLee BNUsHUe (spectral interference): NMomexu, BbI3BaHHbIE HANOXEHU-
€M crieKTpanbHbIX TUHUA APYTrMX 3N1eMEHTOB, OT/IMYHBIX OT aHanuTa.

MpuMedaHue— CnekTpanbHoe Melalolee BIMSHUE BKoYaeT B ce6s Takve BUAbLI MeLLAIoEero BAMSHMS,
KaK aTOMHOE, MHOrOaTOMHOE UMW BbI3BAHHOE HaNMYMeM ABYX3apsaHbIX MOHOB. [PYMEpOM aTOMHOIO MELIAOEro Brnst-
Hust sisnsietcst npucyterene 40Art Ha 49Ca*. MpuMepoM MHOrOaTOMHOTO MELLAILLETO BIUSIHUS SIBMSIETCA NPUCYTCTBUE
40Ar160* ha 56Fe*. Mpumepom MelLatoLero BIMsIHUS OT ABYX3apsiaHbIX MOHOB sBNseTcs npucytcTemne 48Ti2+ na 24mg*

(cm. [21]).

3.3.16 pacnblnuTenbHas kamepa (spray chamber): YCTponcTBO, pacnonoXeHHoe Mexay pacnbinure-
nem n VICI ropenkoi, npegHasHavyeHHoe Ans pasgeneHns kanenb aspo3osa B COOTBETCTBUN C UX pa3MepoM
Tak, UTo6bl TONIBKO OUeHb MefTKUe Karnmnu nonaganu B Nfiasmy, a KpynHble Kannu ctekan unv oTBoAnNnc B Crive
C NOMOLLBIO0 Hacoca.

3.3.17 HacTpouka (tuning): AHanus pacteopa, cogepxallero psg UsoTOMHbLIX Macc, Ans OLLEeHKU TOYHOC-
™1 wkanel maccy UCM-MC, paspeLuatoLlein cnocobHOCTU Macc-cnekTpoMeTpa, UHTEHCUBHOCTU CUrHarna v rnpe-
LM3MOHHOCTN Nepea, kanmbpoBKon.

MpumevaHune —Cm. [18].

3.4 Cratuctuka
341

aHanUTU4eckoe usBneveHue (analytical recovery): OTHoWeHWE U3MEePEHHOW Macchl aHanuTa npobbl
K U3BECTHOI Macce aHanuTa B 3Tow npobe.

MpunmeyaHune — AHanutnyeckoe nspneveHne o6bIMHO NPUBOAST B MPOLEHTAaX.

[EH 1540, 5.1.1] [11]
3.4.2

cMeweHue (bias): PasHuua Mexay mateMaTuieckum oXXugaHueM pesynbTaToB UCNbITaHUA NN n3me-
PEHWUIA N UCTUHHBIM 3HAYEHNEM.

MpumedvaHusn

1 CwmelueHue sensieTcs obLen cucTemaTnHeckon norpeLlHoCTLI0 B NPOTUBOMNONOXHOCTE CNyYaiHoW. OHO MOXeT
COCTOATb M3 0gHOTO MNK Gonee KOMNOHEHTOB, 06pa3yoLLMX CUCTEMATUYECKYH NOrpewHOCTb. Bonblwas cuctematuyec-
Kas pasHuLa 0T UCTUHHOMO 3Ha4YeHWUs COOTBETCTBYET BOMblUEMY 3HAYEHUIO CMELLLEHUS.

2 CwmelleHre UaMepuTenbHOro npméopa o6bIMHO OLEeHMBAIOT yCpeaHeHUeM MOrPellHOCTY NoKa3aHUsl COOTBe-
TCTBYIOLLEro KONMMYECTBa MOBTOPAIOLLMXCS U3MEPEHUN. [TorpeluHOCTb BbIMUCASIOT KaK PasHOCTb MEXJy MNoKasaHueMm
M3MepUTENbHOro NpMGopa U NCTUHHBIM 3HAa4YEeHUEM COOTBETCTBYIOLLEN BXOAHOW BEITUYUHBI.

3 Ha npakTvke npyHsaTO® NCXOOQHOE 3HAYEHWE 3aMEHSIIOT NCTUHHBIM 3HAYEHUEM.

4 B cnydvae MeToguk uamepeHus ansi otéopa npob 1 aHanmaa XMMUYECKUX BELLECTB B BO3AyXe NPUHSITOE NCXoa-
HOe 3Ha4YeHne MoXeT ObiTb, HanpUMep NacnopTHLIM 3Ha4YeHWEM 3TaNOHHOMO BELEeCTBa, MaCCOBOW KOHLEHTpaLMEN UK
MCKOMBIM 3Ha4eHMeM MexrabopaTopHOro CrinyeHus.

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

koachcduumeHT oxBata, k (coverage factor, k): HYnucrnosoin koadULIMEHT, UCNOMb3YEMbIA KaK MHOXW-
Tenb ANA CyMMapHO cTaHdapTHOW HeonpederieHHOCTM NPU BblYUCIIEHUN pacLluMpeHHOW HeonpeaeneHHoc-
™.

MpumedaHune—KoachdurumeHT oxsata k o6blvHO cocTaBnsaeT ot 2 Ao 3.

[PykosoacTteo MCO/M3K 98-3:2008] [3]
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344

CyMMapHas cTaHfapTHasi HeonpegeneHHocTb U, (combined standard uncertainty u;): CtaHgapTHas
HeonpeaeneHHoCTb pesyrbTaTa n3MepeHusl, Moy4eHHOro Ha OCHOBE 3Ha4YeHUn ApYrux BENUYNH, paBHasn
NONOXNTENbHOMY KBaapaTHOMY KOPHIO U3 CYMMbI YI1IeHOB, KOTOPbIMU MOTYT BbITh AUcnepcun nnn kosapua-
LK 3TUX APYTUX BEMUYMH, B3ATHIE C BECAMU, XapakTepusyloLNMn UsMeHeHe pesynsTaTta UsMepeHui nog
BO34ENCTBUEM U3MEHEHWNIA 3TUX BEMUYNH.

[PykoBoactBo NCO/M3K 98-3:2008] [3]

345

pacwmpeHHas HeonpegeneHHocTb (expanded uncertainty): BenuunHa, onpegenaowasa nHrepsan
BOKPYT pesynbTata U3MepeHusi, B KOTOPOM, MOXHO OXuaaTb, HaXoAUTCs 6oMbLUas YacTb 3HaYeHU pacnpe-
AeneHusi, KoTopble C A0CTATOUYHLIM OCHOBaHWEM MOTYT ObITb MPUMMCaHbI N3MEPSIEMON BENUYUHE.
[Pykoeoactso WCO/M3IK 98-3:2008] [3]

34.6

NpeLU3MOHHOCTL (precision): CTeneHb GrIM30CTU ApYr K ApYry HE3aBUCUMbIX pe3ynbTaToB UsMepe-
HWA/MCIBITAHUIA, NONYYEHHbIX B KOHKPETHBIX pernamMmeHTUPOBaHHbIX YCMOBUSIX.

MpuMmeyaHusn

1 MNpeunsmoHHOCTb 3aBUCUT TOMBKO OT pacnpegeneHus Cry4anHbiX MNOrpewHoCTen U He UMEEeT OTHOWEHUS K
UCTVHHOMY 3Ha4Y€HUIO NN YCTAHOBIEHHOMY 3HA4YEHW IO U3MEPSEMON BENUYMHbI.

2 Mepy npeun3noHHOCTM O6bIYHO BbIpaXaloT B eAVHULAX HETOYHOCTU M BbIUMCTISIIOT KaK CTaHAAPTHOE OTKNOHeHUe
pe3ynbTaToB UCMbITaHUIN UK Pe3ynbTaToB N3MepeHnii. MeHbluasi NpeLn3noHHOCTb COOTBETCTBYET 6onbLlemMy cTaHaap-
THOMY OTKITOHEHWUIO.

3 KonuyectBeHHble 3HAYEHUSsI MPELIM3NOHHOCTYM CYLLECTBEHHO 3aBUCAT OT PEINaMeHTUPOBaHHbIX ycnoBui. Kpawi-
HUMW Cry4asiMy COBOKYMNHOCTEN TaKkuX yCIOBUIA SIBASIIOTCS YCINOBUSI NOBTOPSIEMOCTU M YCIIOBUSI BOCTIPOU3BOAUMOCTH.

[MCO 3534-2:2006, 3.3.4] [1]
34.7

UCTUHHOE 3Ha4YeHue (true value): 3HaveHue, KoTopoe XapakTepusyeT Ka4eCTBeHHYI0 Unn Komnudect-
BEHHYHO XapakKTepUCTUKy, TOHHO onpeaerieHHYo Npu Tex yCnoBUuax, Npu KOTOPbIX ee paccMaTpusatoT.

MpnmeyaHune—WNCTMHHOE 3HA4YeHWE Ka4eCTBEHHOW MNU KONWYECTBEHHOW XapaKTePUCTUKWN BESUYMHbI
npegcraeBnseT cobon TeopeTnHeckoe NOHSTHE U, B 06Wwem cnyvae, OHO He MOXET 6bITb U3BECTHO TOYHO.

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

3.4.8 HeonpeaeneHHOCTb (U3MepeHUs) (uncertainty <of measurement>): MapameTp, cBA3AHHLIA C
pes3ynbTaToM U3MepeHUsl, XxapaKkTepusyloLLUiA paccesHUe 3HauYeHUI, KoTopble MOornu 6biTe 060CHOBaHHO NpU-
nucaHbl U3MepAeMol BeNnIuHe.

MpumevaHun

1 B kavecTBe napameTpa MOXeT BbICTyNnaTtb, HaNPUMep, CTaHAapPTHOE OTKIMOHEHWE (MNK 3HAYEHne, KpaTHoE emy)
WNW WNPVHA AOBEPUTENBHOIO MHTEpBana.

2 HeonpepeneHHOCTb U3MepeHusi B 06LLeM Buae BKNoYaeT B cebs MHOXECTBO cocTaBnalowmx. Hekotopseie n3 HuX
MOTYT GbITb OLLEHEHbI, UCXOAA U3 CTAaTUCTUUECKOIO pacnpeaeneHns pe3ynbTaToB psaa n3MepeHni, U 0XxapakTepu3oBaHbl
Yepes CTaHAapTHbIE OTKNOHEHUs. [ipyrue cocTaBnsilowme, KOTopblie TakKe MOryT GbiTh OXapaKkTepu3oBaHbl Yepes CTaH-
[ApTHbIE OTKNOHEHUSA, OLEHUBAIOT UCXOAS U3 NpearonaraeMblx pacnpeaeneHnini BEposiTHOCTEN, OCHOBAHHbLIX HA OMbITe
unu apyron nicpopmaumu. B pykosoactese MCO/M3IK 98-3 [4] aTv aBa cny4asi pacCMOTPEHbI Kak OLEHUBaHWE Heorpeae-
NeHHOCTH TMna A u Tuna B cooTBETCTBEHHO.

3 Apantuposano n3 Pykosogctea MCO/MIK 99:2007 [4].

4 OCHOBHbIe NPUHLMNbI

4.1 Teepable YacTULbl a3po30risl, cofepXallue MeTannesl U MeTannouabl, ynasnuMeaT ¢ UCNONb30Ba-
HHUem MeToaa, yctaHoeneHHoro B UCO 15202-1.

4.2 OTo6paHHyto Npoby 1 bunbTp 3aTeM obpabaTbiBaloT AN nepeBoa onpeaensieMblx MeTansos u
MeTannouaos B pacTBop, UCMONb3Ys OAHY U3 METOAWUK NOAroTOBKU Npobbl, ycTaHoBNeHHbIX B UCO 15202-2.

7
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4.3 I'IonyquHble pacTBOPbI aHANMM3NPYIOT HA cogepXXaHue onpeaensemMblX MeTasnioB n MeTannonaos C
ncnonb3oBaHUeM KBagpynonbHOro Macc-crnekrpoMeTpa ¢ UHAYKTUBHO CBA3AaHHON Niiasmoii.

5 Tpe6oBaHus

MeToawnka BbinonHeHUst nameperuin (NpusegerHHasi 8 MICO 15202-1, MCO 15202-2 u HacToALeM CTaH-
JapTe) orKHa COOTBETCTBOBATL MeXAyHapoaHbIM, €BPONEACKUM U HaunoHanbHbIM CTaHAapTaMm, Hanpumep,
[9] v [12], ycTaHaBnMBaoLWum TpeboBaHUst K METOANKAM BbINONHEHWS U3MEPEHUA XUMNYECKUX BELLECTB B
BO34yXe paboyein 30HbI.

6 PeaxkTuBbl

Mpw npoBeaeHU aHann3a UCNoMb3YHOT TOMbKO Te PeaKTMBBI, A1 KOTOPbIX YyCTAHOBMEHA aHanMTU4deckas
CTeneHb YACTOThI, U BOAY B COOTBETCTBMM C 6.1,

6.1 Boga, nony4yeHHas ¢ NOMOLLbIO CUCTEMBI OYUCTKY ANA NOMYYEHUS YNbTPavyucTon Bobl, € yaenbHbIM
aneKTpuYeckum conpoTtueneHuem He MeHee 0,18 MOM - M (06bIYHO BbipaXkaeMbiM U3rOTOBUTENAMU CUCTEM
o4ncTku Boabl 18 MOMm - cwm).

6.2 HeopraHuveckue KUCNOTbI KOHLEHTPUPOBaHHbIE
6.2.1 O6LWuKe NnonoxeHnA

Ansa npuroToBneHns rpadynpoBOYHbLIX PACTBOPOB C COBMagatoLLMMU MaTpuuamm (cM. 6.4.2), TpebytoTcs
pasnu4yHble BUAbI HeopraHNYecKux kuenoT (0T 6.2.2 Ao 6.2.6)

MaccoBasi KOHLEHTpaLs onpeaensieMbX METamN0B M MeTaNIoUA0B He A0IKHA NpeBbIWwaTh 0,1 Mr/am3.

MoryT notpe6oBaTbcsl HeopraHudeckme KucnoTel 6onee BbICOKON YACTOTbI 4515 MONYyYEHUA COOTBETCTBY-
oLLMX Npeaenos obHapy>KeHNa ANa HEKOTOPLIX METanIoB U MeTansionaos, HanpuMep, 6epunnus.

6.2.2 A3OTHas K/CrIOTa KOHLIEHTPUPOBAHHaR, p HNog ~ 1,42 r/em3, MaccoBas aons WhHNO5 =70 %.

NPEAYNPEXAOEHUWE — KoHueHTprpoBaHHAA a30THAA KUCNOTA ABNAETCA €4KMM KOPPO3NOHHLIM coeanHe-
HWeM, NPOABMAIOWMM CBONCTBA CUITbHOIO OKUCINTENS, a ee Napbl BbI3bIBAKOT pa3gpaxeHne CnmancTbix obono-
yeKk. CneayeT m3beratb KOHTaKTa KMCNOTbl C KOXEW W rnasamu, a Takke BAbIXaHMA ee napos. lpu paboTe ¢
KOHLIEHTPMpPOBaHHOW Unu pa3baBneHHOW a30THOM KUCNOTOW Heo6XoAUMO UCNONL30BaTh CPeACTBa UHANBUAY-
anbHON 3aWKThI (B TOM YNCne NoAXoAsALWMe NepYaTKy, 3alUMTHYIO MacKy WAKn OMKM U T. N.).

6.2.3 XnopHas KUCMoTa KOHLIEHTPUPOBaHHas, pycio, ~ 1,67 r/cm3, maccoBasi aons Whcioy ~70 %.

MNPEOYNPEXOEHUE — KoHueHTpUpOBaHHaA XIOPHaA KUCIoOTa SIBNAETCA €4KUM KOPpPO3UOH-
HbIM cOeAUHEHUEM, NPOABNAIOLUM CBOUCTBA CUNBLHOIO OKUCIIUTENS, @ €€ Naphbl BbI3LIBAKOT pasgpaxe-
HUe CNU3UCTbIX o6onoyek. CneayeTt nsberatb KOHTaKTa KUCINOTbI C KOXEH U rnasaMu, a Takke BAobIXaHUA
ee napoB. MNMpu paboTe ¢ KOHLUEHTPUPOBAHHOW UNU pa36aBfeHHOW XJIOPHOWU KUCNOTON Heo6XxoauMo
Mcnonb3oBaTb CPeAcTBa UHAUBUAYANbHON 3aLWUTLI (B TOM YKcTie NoaxoasLme nepyaTku, 3aluTHYI0
Macky UM o4Yku U T.n.). B uenax GesonacHoCcTU HeOGXOAUMO MUCNONbL3OBaTb OrpaHUYeHHble
Konu4ecTBa XNOPHON KUCNOTHI.

He pekomeHayeTCA UCNONb30BaHWE XIIOPHOW KACTIOThI ANsl aHansa MeTansios U MeTannouaos, B cny-
Yae NPOABEHNUA MeLAoLWEro BIIMAHWUA MHOTOATOMHBIX UOHOB, cofiepXKalliuX XIop; MCnofb3oBaHWe XopHOM
KMCIOTBI Takke He peKoMeHAyeTCA NP UCNONb3oBaHUMN PEAKLIMOHHON AYEAKA CTONKHOBEHUNA.

6.2.4 ConsHas KUCNOTa KOHLEHTPUPOBaHHas, pycy ~ 1,18 r/em3, Maccosas fons wyg) ~ 36 %.

NPEAYNPEXOAEHUE — KoHueHTpupoBaHHas consiHasA KUCNOTa ABNSAETCS eAKUM KOPPO3UOHHLIM
coeAUHeHUeM, NPoABNAILWUM CBOUCTBA CUNTBHOTO OKUCTIUTEN S, a ee Napbl BbI3bIBAKOT pasgpaxeHue
cnu3ucTtbix o6onoyek. Cneagyet usberatb KOHTaKTa KUCNOTLI C KOXKEM U FMasamMu, a Takke BAbIXaHUs ee
napoB. lNpu pa6ore ¢ KOHUEHTPUPOBaAHHOW UnNU pa36GaBneHHOW CONSAHOW KUCNOTON HeoGxoaumo
ucnonb3oBaTb CPeAcTBa UHAUBUAYANbHON 3alUTLI (B TOM YMCTie noaxoasLme nepyaTku, 3aluTHYO
MacKy WU OYKU U T. N.). [lencTBUA ¢ KOHLLEHTPUPOBAHHOMN CONMAHOA KUCMOTOW B OTKPbITLIX cocyAax
NPOBOAAT B BbITSXXHOM LuKady. [laBneHUe HachIWEeHHbIX NapoB COMSIHON KUCTOThI BLICOKOE, NO3TOMY
npU NPUroTOBNEHUN CMeCel CONAHOM KUCNOTbl C BOAOW Heo6XOAUMO Y4YUTLIBaTL BO3MOXHOE
noBbIleHUe AaBreHUsA B 3aKpbITbIX Konbax.
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He pekoMeHayeTca ncnonb3oBaHUe COMSIHON KACMOTLI AN aHanusa MeTannos 1 MeTannonaos, B crny-
Yyae NMPosBMEHNA MeLLaloLLero BIMAHWA MHOrOaTOMHBIX MOHOB, CoiepKalLMX XS10p; UCNOMb3oBaHNe CONAHON
KUCNOTBI TaKKE HE peKOMeHAYyeTCA NPU UCNOMb30BaHUN PeaKLIMOHHON SA4EAKN CTONKHOBEHWIA.

6.2.5 CepHas K1CNOTa KOHLEHTPUPOBaHHAS, p,s0, ~ 1,84 r/cm3, Maccosas gons Wh,s04 ~98 %.

NPEOYNPEXAEHUE — KoHueHTpUpoBaHHaA cepHas KUCNOTa SIBNAETCA €4KUM KOPPO3UOHHbIM
coeAUHEHUEM U Bbi3blBaeT cepbe3Hble oXxoru. Cneayet uaberatb KOHTaKTa ¢ koxen unu rnasamu. NMpu
paboTe Cc KOHLLEHTPUPOBaHHOW UK pa36aBneHHOW cepHOW KUCNOTON HeO6X04UMO UCTIONbL30BaTb Cpe-
ACTBa UHAMBUAYaANbHOW 3aLUThI (B TOM YUCe NoaxoAsliMe NepyaTku, 3alUTHYIO MacKy UM OYKU U
T. n.). Pas6aBneHue cepHon KUCNOTLI BOAOW cniedyeT NPOBOAUTL C 0COG0M OCTOPOXKHOCTLIO, TaK Kak
3TOT NpoLlecc ABMAETCA CUNbHO 3k3oTepMuieckuM. He cnepyer no6aBnaTL Boay k cepHOW KucnoTe,
NocKkonbKy Npyu cMelleHUn NoA06HBIM 06pa3om nponcxoauT 6ypHas peakuua. CMecu cepHON KUCNOThbI
C BOAON NpUroTaBnuBaloT NyTeM fo6aBneHUsi CepHON KUCNOTbI K BoAe.

He pekomeHayeTcs MCNONb30BaHWE CEPHOW KUCOTHI Al aHanvMsa MeTasnsioB U MeTannonaos, B cnyyae
MeLLlaroLLEero BIIMSHUS MHOrOaTOMHBIX MOHOB, COAepXKallMX Cepy; UCTIONb3OBaHWUE CEPHOM KUCTIOThI Takke He
pekoMeHayeTCs Npu UCNob30BaHUN peaKLMOHHON SYENKN CTONKHOBEHUIA.

6.2.6 dTopuctoBogopoaHas KucroTa KOHLeHTpUpoBaHHasA, ppe=~1,16 rilcm3, maccoBas aons

NPEOYNPEXOEHUE — KoHueHTpupoBaHHas hToOpUCTOBOAOPOAHAA KUCNOTA SABNSAETCA OYeHb
TOKCMYHOM NpU BOAbIXaHUU, KOHTAKTe C KOXeW MNK npornarbiBaHuu. OHa ABNAETCA arpecCUBHLIM coe-
OUHEeHWeM U Bbi3biBaeT cepbesHble oxoru. Mpu ncnonbsosaHum TopucToBOAOPOAHON KUCTOTLI Che-
AyeT NpoABNATL 0CO6YI0 0CTOPOXHOCTL. U36eraloT KOHTaKTa C KOXXel UNU rnasamu, a Takke BAbIXaHUA
napoB kucnotbl. BAXXHO npu paboTte ¢ KOHLUeHTpUpoBaHHoM unu paséasneHHon pTopucTtoBOfOpPOA-
HOW KMCNOTON UCNONbL30BaTh COOTBETCTBYOLWMUE CpeAcTBa UHAUBMAYaNbLHON 3aWUTLI (B TOM YUuchne
noaxopsiine nepyarTku, 3aliMTHYIO Macky U T. n.). [leAcTBUA c KOHLeHTpMpoBaHHOU ¢hTopucTOoBOAO-
pOAHON KACNOTOW B OTKPbITbIX COCyAax creayeT NpoBOoAUTL B BLITSDKHOM WKady. Mepen Havyanom
paboTbl cnenyet o6ecneynTb NOHUMaHUe nabopaHTamMu NpUPOAbLI U CEPLE3HOCTU 0XKOroB, NOJTYYeH-
HbIX B pe3yrnbTaTe KOHTaKTa c kucnortoin. Bo BpemMs pabothi ¢c hTOpUCTOBOAOPOAHON KUCNOTON U B TeYe-
HUe 24 4 Mo OKOHYaHUU paboTbl creayeT UMeTb Npu cebe cneuUanbHbLIA KPeM OT 0OXOroB (coaepxawiuin
rNIOKOHaT Kanbuus). KpeM HaHOCAT Ha 3arpsA3HeHHbIN Y4acTOK KOXW nocre NpoMbiBaHUA o6nactu
BO34eWcTBUA GonbluMM KonuyecTBOM BoAabl. B cnyyae oxora cneayer HemeaneHHo o6paTUTben K
Bpauyy.

MpwumeuyaHune— OwyuieHne oxora, BO3HVKaoLWEe yXKe NPU KOHTaKTe CO MHOMMMM KOHLUEHTPUPOBAHHBIMU KNC-
noTamu, B criy4dae Bo3gencTens pTopMCTOBOAOPOAHON KUCMOTbI MOXET HACTYNUTL HE CPa3y, a NO UCTEYEHUN HECKOMNBbKNX
yacos. OTHocUTENbHO crnabble pacTBOPb! (PTOPUCTOBOAOPOAHOMN KUCIOThI MOTYT NPOHUKATL B KOXY, MOCNEACTBUS 3TOro
aHanorn4Hbl KOHTaKTy C KOHLEHTPMPOBAHHOW KUCIOTOMN.

npl/l MCnonb3oBaHUA CbTOpI/ICTOBOﬂOpOﬂHOI‘/'I KUCINOTbl pekoMeHayeTCd HaaeBaTb CHa4ana ogHopasoBble
nep4yaTKku, a 3aTemM noaxogdiiue pe3amHoBble nepyaTkn angd obecneyeHns AoNONHUTENbHOM 3aLLUTBI KOXN PYK.

He pekoMeHayeTCcd NCnosjib3oBaHue (hTOPUCTOBOAOPOAHON KUCIIOTHI ANA aHannsa MmeTasnmnoB U MeTarn-
nonaos, B Ciyvae Mellarllero BNnaHnua MHOroaToMHbIX MOHOB, coaep kallnx chop; ncnonb3oBaHue (*)TOpI/IC-
TOBOﬂOpOﬂHOVI KWUCIOTbI TakKKe He pekoMeHAyeTCcA NpU UCnosib3oBaHUn peaKUMOHHOlZ AYEUKN CTONKHOBEHUNA.

6.3 UcxopHble cTaHAApTHbIE PacTBOPbI, UICNOMNb3yeMble AN NPUroTOBNeHUs rpagyupoBOYHbIX
pacTeopoB

6.3.1 [ins npurotoBneHus rpalyMpoBOYHLIX PAaCTBOPOB UCMOMNb3YIOT CEPUNHO BbiMyCckaeMble cepTudu-
UMpOBaHHbIe CTaHAapTHbIE PACTBOPLI C OAHUM WU HECKOMBLKUMU OnpeaensaemMbiMU 3f1ieMeHTaMu, NPoCneXu-
BaeMble K HauuoHanbHbIM 3TanoHam. Mcnonb3yemble pacTBOpbl AOMKHbLI BKMOYaTb BCe onpeaensieMble
MeTannbl U MeTanonabl B COOTBETCTBYHOLLEN KOHLEHTPALMU. YUUTLIBAKOT CPOK FOAHOCTU, YKa3aHHbIA U3rOTO-
BUTENEM, a Taikke pekoMeHayeMblA CPOK XpaHeHuUs.

MpwumedaHune— [ocTynHble KOMMEPHECKN UCXOAHbIE CTAHAAPTHbLIE PACTBOPLI ANSl METAIIIOB U METannoun-
[0B UMEIOT COOTBETCTBYIOLLNE HOMUHANbHbIE KOHUEeHTpauun oT 100 go 10 000 Mr/p,M3,cu1ﬂ OAHO3NEMEHTHbIX paCTBOPOB U

o710 8o 1 000 Mr/am3 ANt MHOTO3NEMEHTHBIX pacTeopos.

6.3.2 B0o3mMOXHO NPpUroTOBIIEHNE UCXOAHBIX CTAHAAPTHBIX PACTBOPOB € OAHUM 31IEMEHTOM C UCTIONb30-
BaHWEM MeTasioB BbICOKOW CTEMEHN YNCTOThI MU nx coner. Metoauka npuroToBNEHUA pacTBOPOB A0SMKHA

9
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COOTBETCTBOBATb LIeN1 UCMOMb30BaHUA, a rpaayvpoBka noboro UCMonb3yeMoro crnekTpomeTpa AomkHa GbiTb
npocnexvBaeMoi K HauMoHanbHbIM CTaHdapTam. PacTBOpbl XpaHaT B NOAXCAALMX eMKOCTSAX, Hanpumep
6yTeINAX M3 nonunponuneHa (7.5). MakcumanbHasi pekomeHAyemasi MpOAOIDKUTENBHOCTb XpaHeHus
cocTaensieT 1 rog c MOMeHTa NPUroTOBNEHUS.

6.4 CtaHOapTHble paboune pacTBOPbI U rPagyupoBOYHbIE PacTBOPbI

6.4.1 MpuroTaBnuBaroT cTaHA4aPTHLIA pabounii pacTBop UKW, NpU HeobXoaNMMOCTH, pacTBOpPbLI, cogep-
Xallue Bce onpegensemble MeTan bl U MeTannouabl B COOTBETCTBYIOLLEN MacCOBOWN KOHLeHTpauuu. NuneT-
KON aKkypaTHO BBOAAT COOTBETCTBYHOLWME 0ObeMbl KaXOoro MCXOAHOro CTaHOapTHOro pacTBopa OA4HOro
afieMeHTa UM CoOTBETCTBYOLWMUIA 06bEM CTAHAAPTHOrO pacTBOpa HECKONbKMX 3f1eMeHToB (6.3) B MapKkupo-
BaHHYI0 MepHYto konby c ogHon meTkoi (7.1). ins obecneveHns cTabunbHOCTN aHanMTa gobasnsioT Heobxo-
AnMbIA 06beM noaxoasien HeopraHuyeckon kuenoTel (6.2). Josoaat o6bem pacTeopa Boaown (6.1) noutu oo
METKW, 3aKkpblBalOT U MepeMelunBaloT BpawaTenbHbIMU ABWKeHUAMW. [aioT OoCThbiTb A0 KOMHaTHOM
TemnepaTypel, 400aBnA0T BO4Y 40 METKM, 3aKpbIBaOT 1 TLLATeNbHO NepeMeLLInBaroT.

AHanuTbl, KOTOpPLIE TPYMNUPYIOT B CTaHAapTHOM pabodem pacTBope, 40SMKHbI BbITh TIWaTensHo nogobpa-
Hbl C y4€TOM XMMUYECKO COBMECTUMOCTUN 1 NPeAOTBPaLLEeHNs CNEKTpanbHOro Mellaowwero BNusaHUs. Takke
Ans obecneveHns cTabnnbHOCTU aHanuTa TwaTenbHo nogbupatoT 4o6aBNsSeMyHo HEOpPraHNYeCcKyHo KUCTIOThI 1
ee 06bem.

6.4.2 W3cTaHpapTHOro paboyero pactsopa roToBsAT psif rpagypoBOYHbIX PacTBOPOB, B COOTBETCTBYIO-
LLieM AnanasoHe KOHLeHTpaLui, o6biuHo oT 140 100 Mkr/am3, Ans kaxaoro onpeaensieMoro MeTanmna v MeTar-
nounaa. PekoMeHayeTcsl, FOTOBUTbL MUHUMYM TPU FpagyUpoOBOYHBIX pacTBopa. Takke roToBAT rpafyMpOBOYHbBIA
XONocTon pacTeop (cM. 3.2.2). MNpu NpUroTOBNEHUN KaXXA0W Cepym rpagyMpoBOYHBLIX pacTBOPOB, MUNETKON
aKKypaTHO BBOASAT COOTBETCTBYOLWME 0O beMbl paboyero ctaHgapTHoro pactsopa (6.4.1) UnvMcxoaHoro cTax-
AapTHoro pacTaopa (6.3) B 0TAeNbHbIEe MapKUpOBaHHbIE MEpPHbIE KONBbl BMeCTUMOCTbI0 100 cm3 (7.1). lo6as-
AT peakTuBbl (CM. NpuBedeHHble Hke absalbl 4aHHOro nognyHKkTa), Tpebyowmecs ans cosnageHus
MaTpuL, rpagynpoBOYHBIX U KOHTPOMbHBIX pacTBopoB (cM. 8.2.10.1). PasbasnsatoT Bogow (6.1) noutn 4o metku,
3aKkpbiBaloT NPobKOM UM nepeMellMBaloT BpallaTenbHbIMKW ABWMXKEHUAMU. [aloT OCThiTb A0 KOMHATHOW
Temnepatypbl, 4o6aBNsAOT BOAY A0 MeTKM, 3aKpbiBaloT M TLlaTeNnbHO nepemMelunsatoT. [pagyvpoBoYHbie
pacTBOPbI FOTOBAT eKeAHEBHO.

PeakTu(bl) nicnonb3yemMbli(ble) 06 bem(bl), HEOBXOAUMBIA(blE) AN COBNaAeHUSA MaTpULL rpaynpoBoY-
HbIX 1 @HanManMpyeMblx pacTBOPOB, BbIGMPAIOT B 3aBUCUMOCTW OT MeToAa, UCMNOMb3yeMoro Ansi pacTBOPeHUa
npo6kl. B Tabnuue 1 npuseaeHa nHgopmaLus, Heobxoanumas Ans NonyYeHUs coBnaatoLmx MaTpuL, aHanu-
3MpyeMbIX pacTBOPOB, NPUrOTOBMEHHbLIX PA3NINYHBIMU MeToAaMu, ycTaHoBNeHHbIMM B UCO 15202-2. OaHako,
TaKkKe criegyeT y4YUTbIBaThb BKaA KOHLEHTpaUMM KUCIOT, COAEPXKaLLMXCA B UCXOQHOM CTaHAAapTHOM pacTBo-
pe(ax), ncnonb3yeMoMm A1 NpUroToBNeHUS rpagdynpoBOYHbBIX PACTBOPOB, B 06LLYIO MacCOBYHO KOHLIEHTpaLMIO
KncnorT.

Tab6nuua 1 — PeakTuesl, HeO6X0AMMbIE 41151 PUrOTOBIEHNS rPadyMPOBOYHbLIX PACTBOPOB C COBMNaAaloWmMMmu MaTpu-
Lamm

Tpebyemble peareHTbl Ans NPUrOTOBIIEHWS] MaTPUHHBIX TPaAYUPOBOUYHBLIX
MeTon pactBopeHus npobbl

pacTBopoB
NCO 15202-2, npunoxeHne B 10 cm3 a3oTHOM KUCnoThl (6.2.2)

NCO 15202-2, npunoxexue C 4 cm3 a3oTHOI KncnoTsl (6.2.2) n 20 cm3 consHol knenoTsl (6.2.4)
NCO 15202-2, npunoxenune D 20 cm® a30THOI KUCNOTHI (6.2.2)

NCO 15202-2, npunoxexue E 4 cm3 cepHoit kKMCToTh (6.2.5) 1 20 cM3 consHol KMCNoTsI (6.2.4)
NCO 15202-2, npunoxexue F 4 cm3 xnopHoI KMernoTbl (6.2.3) 1 20 cm3 consiHom kucnoTbl (6.2.4)

MNCO 15202-2, npunoxenve G (G.6.1) | 20 cm3 aszoTHoi knenotsl (6.2.2)

NCO 15202-2, npunoxerve G (G.6.1, | 20 cm3 asoTHom kucroTsl (6.2.2) u 20 cm3 consaHoi knenoTl (6.2.4)
G.6.5)

NCO 15202-2, npunoxenue G (G.6.2) | 16 cm3 asoTHON kncrnoThl (6.2.2) u 4 cm3 xnopHon kncnoTsl (6.2.3)

MNCO 15202-2, npunoxenune G (G.6.2, | 16 cm3 azoTHol knenotsl (6.2.2) n 4 cm3 xnopHoit kucnots (6.2.3) n 20 cm3
G.6.5) CONAHON KMcnoThl (6.2.4)
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OkoHn4YaHue mabnuysi 1

Tpebyemble peareHTbl ANs NPUrOTOBNEHWSI MATPUYHBIX IPadyMpPOBOYHBIX

MeTop pactBopeHusi Npobbl pacTeopos

WCO 15202-2, npunoxenue G (G.6.3) | 20 cm3 a3oTHOM KncnoTsl (6.2.2) unu 16 cm3 a3oTHOM KMCNOThI (6.2.2) n
4 cm3 XTOPHOM KUCMOThI

NCO 15202-2, npunoxenue G (G.6.3, | 20 cm3 agzoTHOM KMcnoTsl (6.2.2) u 20 cm3 consaHol KenoTsl (6.2.4) unu
G.6.5) 16 cm3 a30THOM KMCNOThI (6.2.2), 4 cM3 xnopHom kucnoTsl (6.2.3) u 20 cm3
consiHoW KUcnoTs! (6.2.4)

MaTpuubl rpagynpoBOYHbIX PACTBOPOB AOMKHBI COBMAaAATh U B OTHOLIEHUN coaepXaHua hTopucToBoao-
POAHOM KUCNOThI, €CMK aHanuanpyemble pacTBOpbl OblNM NPUroToBNEHBI N3 NPo6, coBpaHHbIX Ha KBapLEBHLIi
hunbTp ¢ ncnonb3oBaHnem HGTOPUCTOBOAOPOAHON KUCNOThl. O6bIMHO cTapatoTca usberatb NPUroToBNEHUSA
pacTBOPOB C MaTtpuLamu, COBMagaloWMMn B OTHOWEHUN coaepaHua hTopUCTOBOAOPOAHON KUCHOTHI
(cM. npegynpexgdeHne 6.2.6), HO 3To HeobXoAMMO B cCly4asX, KOraa BO3AeNCTBNE KUCNOTHI Ha KBapueBble
pUnbTPLI MPUBOAUT K BEICOKAM MacCOBbIM KOHLEHTPALUAM KPEMHUSA (M BO3MOXKHO APYruX 3N1eMeHTOB, TakuX
KaK antoMUHWIA, KanbLiA n HAaTPUIA) B aHannanmpyemelix pacteopax. loaTomy rpagynpoBoYHbIE PacTBOPLI AOMK-
Hbl BbITb NOArOTOBMEHBI NyTEM AobaBNeHUs COOTBETCTBYOLWUX 06bEMOB CTaHAapTHOro paboyero pactesopa
(6.4.1) nnm ncxoaHoro cTaHaapTHOro(HbIX) pacTBopa(oB) (6.3) Ha uncTble kBapLeBble hUnNbTPbI, 4NA KOTOPbIX
MPUMEHSIIOT MeToa pacTBOpeHUs Npobbl, MPUBEAEHHLIN B COOTBETCTBYOWEM npunoxeHnn MCO 15202-2. B
3TOM cny4ae HeobxoAMMO WCMONb30BaTb MIACTMAaCcCOBYIO MepHYo nabopaTopHyro nocyay, CTOMKYH K
BO3AENCTBUIO (PTOPUCTOBOAOPOAHON KACIOTHI, & Takke KOPPO3UOHHO-CTOMKYIO cUcTemy BBoAa Npob.

6.5 BHyTpeHHMe UcxogHble CTaHAApPTHbIE PacTBOPbI

6.5.1 Ona npuroToBNeHUs BHYTPEHHUX WCXOAHbIX CTaHAAPTHbLIX PACTBOPOB WCMOMb3YHOT Cepuid-
HO-BbINycKaeMble CTaHAapPTHLIE PACTBOPbI UMW PaCcTBOP 0AHOrO 3nemMeHTa. CTaHAapTHBIN pacTBOP(bl) AOMKEH
cofepxaTb anemMeHT(bl), UCronb3yeMmblii(e) B kKayecTBe BHYTPEeHHero ctaHgapTa(oB) B COOTBETCTBYIOLEN KOH-
LeHTpauum, amaTpuua(bl) CTaH4apTHOro 0AHO3NEMEHTHOro pacTBopa(oB), ucnonb3yemoro(bix) ana aobasne-
HUS1 BHYTPEHHero craHgapTa, 4o/kHa ObiTe COBMECTMMA C onpeaensemMbiMUM MeTannaMu u Metannonaamu.
[ns BeIGopa 3NeMeHTOB ANs BHYTPEHHEero ctTaHgapTta cM. 8.2.11.

6.5.2 B kavecTBe anbTepHaTUBLI AM1A MPUrOTOBNEHUS UCXOAHOTO CTaHAapTHOro pacTBopa(oB) 04HOro
3MeMeHTa MOXHO UCNOMb30BaTb MeTasn bl BbICOKOW YACTOThI UMK UX COK.

6.6 AproH, noaxoaswwmin ansa ncnonb3osanusa 8 UCIMN-MC.

7 Na6opaTopHoe o6opyaoBaHue

WcnonbayeTcs 06blvHOEe NabopaTopHoe 06opyaoBaHMe n B 0COBEHHOCTM NPUBEAEHHOE HAXE.

7.1 MepHble KonBkl ¢ 0HON MeTKol, BMECTUMOCTLI0 0T 50 Ao 1000 cm3, cooTBeTCTByoLWMe TpeboBaHu-
amkknaccy Ano MCO 1042, nsrotoeneHHole U3 6opocununkatHoro ctekna 3.3, CooTBeTCTBYIOLWEro TpeboBaHu-
am MCO 3585, ouulleHHble nepe UCMOMb30BaHWEM MyTEM 3aMadvMBaHWsl B pacTBOPE a30THOW KUCIOTHI,
pasbasneHHon B nponopumn 1:9 (6.4) B TeueHUe He MeHee 24 4 ¢ nocneayoLLMM TIaTebHbIM NPOMbIBAaHUEM
BoAon (6.1).

7.2 OpgHopasoBble TpyOkM, NNAcTUKOBLIE, COBMECTUMEIE CO LUTATMBOM AN TPYGOK aBTOMATUYECKOrO
npo6ooTbopHuka UCIM-MC.

MpwumeyaHune— [OnanonydeHns ntHpopMmaumm no NCnonb3oBaHnio TPYBOK AN MUHUMM3aLUMKW NOTEHLMamNb-
HbIX NOTEPb HA CTEHKaX U 3arpsisHeHnn cm. 8.2.9.

7.3 TMnyHxepHble 06beMHO-403MpYIOLLIME YCTPONCTRA, COOTBETCTBYOLWME TpeboBaHuam NCO 8655-1 n
ncnbiTaHHble B cooTBeTcTBUM ¢ MCO 8655-6, B TOM YMCre NMNeToYHblE 403aTOPkIl, COOTBETCTBYHOLWME Tpebo-
BaHuAM NCO 8655-2, ucnonbayemMblx ANs NTPUrOTOBIIEHUS CTaHAAPTHBIX, IPagyMpPoOBOYHbIX U aHANN3UPYeMbIX
pacTBOPOB; 1 403aTOPbl, COOTBETCTBYOLWME TpeboaHuam MCO 8655-5, ncnonbayemMble Ans 403MpoBaHus
KUCMOT.

7.4 OpgHopasoBble NepyaTky, BOOOHENPOHULaeMble 1 6e3 NpUChINKK, YTobbI n3bexaTs BO3MOXHOCTU
3arpssHeHUs 1 Ans npejoxpaHeHns OT KOHTaKTa ¢ TOKCUYHBIMU U KOPPO3UOHHBIMU BelllecTBamu. MNoaxoaswm-
MU SIBNAOTCA NepyaTtku us nonusuHunxnopuga (MBX).

7.5 ByTbinb 13 nonunponuneHa, uMerLwas HU3KYH MITOTHOCTb, C repMETUYHO 3aBUHYMBAOLLENCS KPbILLI-

KOW.
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MoxHO ncnonb3oBaTth By TN, U3rOTOBMAEHHbIE U3 APYrMX NacTMace, NPy TOM YCI0BWN, YTO OHU NOAXO-
OAT ANsi KOHKPEeTHOM Liernn ncnornb3oBaHus (cMm. 6.3.2 11 6.4.1).

7.6 KBagpynonbHbIN Macc-CrnekTpoMeTp € MHAYKTUBHO-CBA3aHHOM Na3Moi, yripasnseMblid KOMMbOTe-
POM, OCHaLLEHHBI aBTOMaTUYECKUM YCTPONCTBOM nodayn npob, npeanoyuTUTENbHO ¢ CUCTEMON NPOTOYHOM
MPOMBIBKA.

8 MeTtoauka

8.1 MoaroToBka pacTBOpPOB NPo6

MoarotasnuBatoT pacTeopbl NPob K aHanM3y B COOTBETCTBUM C HACTOALLMM CTan4apToOM, UCNONb3ysi
OOWH U3 MeTOAOB pacTBOpPeHUs Npobhl, npuseaeHHbIX B MCO 15202-2.

B cnyyae HeobxoQUMOCTU MOMy4YeHUsl COOTBETCTBYIOLIMX rpeaenioB obHapyXeHuss Ans HEKOTOPbIX
MeTarsioB U MeTanonMaoB UCMOoNb3YOT peareHTbl 6oee BbICOKON YMCTOThI, Yem npusegeHo B UCO 15202-2.

8.2 PaspaboTka MeToaUKMN
8.2.1 O6Lwue nonoxeHus

PaspabaTbiBatoT M NPOBOAAT BannaaL/Mio METOANKM KONMYECTBEHHOTO aHannaa pacTBOPOB Npo6, npuro-
TOBIMeHHbIX B cooTBeTcTBUN ¢ UCO 15202-2, KoTOopast nogxo4auT ANsl UCNONb30BaHNA C UMEOLWMMCA B HANU4um
npnéopom(amm) UCMN-MC. B npouecce paspaboTky METOAUKA HA Ha4abHOM 3Tane UCNOMb3yIoT XapakTepuc-
TUKM CNIEKTPOMETPA, YKasaHHble npounssogutenem. MNpu paspaboTke MeToanKn aHanuaa ¢ nomoluso MCIM-MC
obpaluaroTes K pykoBOACTBY NO 3KCMyaTaumm, npegocTasieHHOMY MPOU3BOAUTENSAMU CNEKTPOMETPOB, a Tak-
e MexayHapoaHbIM, eBPONEencK1M U HaLuMoHaneHeIM cTaHgapTam.

MpwumeyaHune— AHanua ¢ ucnonbzosaHnem NCM-MC pacteopoB, NpUroToBneHHbIX U3 Npo6 Bo3ayxa pabo-
Yel 30HbI, MPUMEHSIIOT Ans pasHoobpasHbix MCI-cnekrpomeTpor. Hanpumep, cuctema MCIM-MC moxeT 66T 060pyaoBa-
Ha HECKOMbKMMK TUMaMMW PeakUMOHHBLIX S4YE€EK CTOINKHOBEHWsl. Kaxabii u3 TakMx TUIMOB NpubGOpOB HacTpamMBaeTcs u
paboTaeT paanuyHbiM 06pa3om. CyLecTBYIOT HEKOTOPbIE MPUHLMMbI, KOTOPbLIE MPUMEHSIIOT NpU pa3paboTke METOAVKU Anst
Bcex MICMN-MC cnekTpoMeTpoRB, HO MHOTME NPUMEHUMbI MWL K KOHKPETHBIM CNIEKTPOMETPaM Uiy TUNam CreKTpoOMeTPOB.

8.2.2 Mewarwlue BNUAHUA

HeobxoamMmo paccMoTpeTb 3HaYMMOCTb NH060ro U3BECTHOTO MeLLaoLLIero BANAHUSA C y4eTOM Lenu u3me-
peHuin (6onee nogpobHas MHopmauna npuseaeHa B npunoxeHun A). Mo nuTepaTypHbIM AaHHBIM ANA KaX40-
ro noTeHLManbHO NMPUroAHOTO OTHOLUIEHUA Macchl K 3apsily crielyeT pacCMOTpeTb B3aUMOCBA3bL Mexay
MHTEHCUBHOCTbIO MELLAIOLLIEro BIUAHUA N OTHOCUTENbHBLIMU NpeAenbHLIMU 3HaYeHUAMU ANA onpeaensemMblX
3nemMeHTOB. Ecnn cymma 3HaueHui Bcex NoTeHuManbHbIX Meluatowmx BnusaHui 6onee yem s 0,1 pas npesbiwwa-
eT npegenbLHoe 3HaYeHUe aHanuTa, To pacCMaTpUBalOT anbTepHaTUBHLIE BapUaHThl, Takne Kak Apyroe oTHO-
LLUEeHNe Macchl K 3apsgy Ui UCNosb3oBaHWe peakLMOHHON AYENKN CTONKHOBEHUI (NPU HAamn4Ynm).

Wcnonb3oBaHue peakUUOHHON AYENKN CTONKHOBEHUIA MOXET YCTpaHUTbL MHOrMe usobapHble, anemMeH-
THbIE UM MHOTOATOMHbIE MeLLatoLLMe BIIMSIHUA (NPY HaNU4uK), a Talke OHO NpeanoYTUTENbLHee CNONbL3oBa-
HUSI ApYrMX OTHOLUEHUA Macchl K 3apsiy, KoTopble MOryT GbiTb MeHee YyBCTBUTENbHLIMW B OTAWYKME OT
OCHOBHOIO OTHOLLEHUSI MACChl K 3apsifly ANsl MHTepecyoLLero BelecTBa, onpeaenaemMoro npu aHanuae.

8.2.3 CucremaBBOAa NpOOLI

Cuctemy BBoga nNpob BLIGUPAIOT € yH4ETOM 3a4aHHOTO YPOBHSA YyBCTBUTENBHOCTA U NPUMPOALI MaTpULbl
aHanusupyeMoro pactsopa. B 6onbluMHCTBE crydaes noaxoasailen cuuTaeTca cTaHaapTHasa cucTema Beoaa
npo6, npegocTaBnAemas NpoM3BoAUTEsIeM CriekTpomeTpa.

Ecnu cnekTparnsHo YACThIe aHanusupyemble pacTBopbl codepkaT hTOpUCTOBOAOPOAHYIO KUCMOTY, TO
HeoBX0AMMO UCMONb30BaTb KOPPO3UOHHO-CTOWKYIO CUCTEMY BBOAA NPOG U NNaTUHOBLIE KOHYCHI.

BbicokoadhheKTMBHbIE W YNbTPa3BYKOBLIE pacnbinuTenu obecneunsatoT GonbLUy0 YYBCTBUTENBHOCTb
Mo CpaBHEHMIO C TPAAMLMOHHBLIMU NMHEBMATUYECKUMUN pacnbinutenamu. OaHako oHU MOTyT 6bITb MeHee YCTOM-
YMBBLIMU K KOPPO3UN. TeM He MeHee, BLIroAHLIM MOXET GbiTb UCNONb3oBaHWe BbICOKO3(hheKTUBHBIX U yNbTPas-
BYKOBbLIX pacnbimuTeneid B cryvyae HU3KMX NpedenoB KOMWYECTBEHHOTo onpeaeneHus, Hanpumep, npu
onpeAeneHn MeTarnsnoB UM MeTanionaos ¢ 0CoOGEHHO HU3KMM NpeaenbHO A0MYCTUMBIM 3HaYeHUEM, Hanpu-
mep Gepunnus, nu Npu KOPOTKOM BpemeHu oT6opa Npob.

8.2.4 AHanusupyemas macca

Bb16upatoT 04HO UM HECKONBbKO 3HAaYEHUIA aHaNMTUYECKOW Macchl ANA U3MepPeHUa coaepXXaHnus Kaxaoro
onpeaensieMoro MeTarnna unu Metannouaa. B rabnuue 2 npuseaera uHbopmauus o pekoMeHayeMbIX Maccax
W MHCTPYMEHTarbHbIX Npeaenax obHapyXeHus1, KOTOPbIe MOTYT BbiTb AOCTUTHYTbI NPU ONTUMATLHBIX YCIIOBUSIX
([22]—[25]). YunTbIBaOT OTHOCUTEMLHYIO PACNpOCTPAaHEHHOCTb MeTasnsa unu MeTannonaa B BbibpaHHo mac-
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ce, 3agaHHble Npeaerbl KONTMYeCTBEHHOMo onpeAeNeHns 1 Melatollee BNusHUe, KoTopble MOTyT BbITb 3Ha4K-
TenbHbIMU NS KaXaon BepoaTHON maccel. Kak npasunio, camoi ygobHon senseTca macca, obnagawowas
GonbLUei YyBCTBUTENBHOCTLIO, MPU 3TOM HeobxoaumMo n3beratb UCMOMbL3OBAHUA MACC, Ha KOTOPbIe MOXeT
ObITb OKa3aHO NoTeHUManbHOe MellaroLliee BNusHue.

MpumeyaHune—[ns ycTpaHeHUs1 MHOXECTBa CMEKTPalbHbIX NEPEKPLITUIA UMK APYroro MeLlatoLero Bnvs-
Hus, B bonbwmHeTBe cuctem NCI-MC ucnone3ayeTcsi cneuunansHoe nporpaMmmHoe obecneveHune, NCnonb3yloLee KpaTHble

Macchbl.

Tabnwuuya 2—PekomeHayemble W30TOMbl ANs aHanvM3a W TUMNWYHBIE WHCTPYMEHTarnbHble npepensl obHapyxe-

HuA [22]—[25]
SnemeHT PekomeHOoyemble U3oTonsl Ans aHanvsa* VIHCTPyMEHTaNbHbIe Tf ease!
obHapyxeHus
AnIOMUHMIA 27 0,0006—0,027
Cypbma 121,123 0,0002—0,0009
MbiWwbsK 75 0,0006—0,02
Bapwi 135, 137, 138 0,00002—0,003
Bepvnnwui 9 0,0001—0,003
Buemyt 209 0,00004—0,003
Bop 10, 11 0,001—0,003
Kagmuii 106, 108, 111, 114 0,00009—0,0009
Lieann 133 0,000 01—0,0003
Kanbuuni 43,44 0,0002—1,5
Xpom 52,53 0,0002—0,013
KobanbT 59 0,00008—0,002
Meab 63, 65 0,0001—0,003
Fannun 69, 71 0,0002—0,0004
epmanwni 72,74 0,0003—0,002
acpnmin 178 0,0001—0,0008
Wnawn 115 0,00001—0,0007
»Keneso 56, 57 0,0003—0,46
CauHel, 206, 207, 208 0,0004—0,0006
Jintuin 6,7 0,00009—0,004
Marxui 24,25 0,00007—0,120
Mapraney 55 0,00007—0,005
P1ytb 199, 201, 202 0,0001—0,016
Monu6aeH 95, 98 0,0001—0,002
Hukenb 58, 60 0,0004—0,1
Hunobui 93 0,00001—0,0006
dochop 3 0,1—0,5
MnatunHa 195 0,00005—0,002
Kanui 39 0,0002—3,0
Popuii 103 0,00001—0,0002
CeneH 77,82 0,0007—0,4
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OkonyaHue mabnuupi 1

WHCcTpymeHTansHble npegens!
onemeHT PekomeHayemble n3otonbl Ans aHanuaa® -
obHapyxeHus

Cepebpo 107,109 0,00005—0,002

Hatpun 23 0,0003—2

Tennyp 125, 126 0,0001—0,0008

Tannwi 203, 205 0,00004—0,0004

Onoeo 118, 120 0,0002—0,005

Bonbtpam 182, 184 0,0002—0,005

YpaH 238 0,00001—0,0001

Banaguii 51 0,0002—0,003

UtTpuin 89 0,00002—0,0002

LimHk 64, 66, 68 0,0001—0,018

LinpkoHuia 20 0,00003—0,0003

* MaoTonbl, pekoMmeHayeMble AN onpederneHns aHanMTUYeckuMm nyTem, nogdepkHyTol. MoryT ucnonb3oBarbea
Apyrve macchbl, HO NMpW STOM AOMKHO ObITb 3240KYMEHTUPOBAHO Mellatowee BrusiHve.

** NHcTpymeHTanbHble npegensl 06HapyXeHWs OCHOBaHbI Ha JaHHbIX, COOTBETCTBYIOLWMX TPEM CPEAHUM KBaapa-
TUYHBIM OTKIOHEHUAM. Takvne napamMeTpsl, KaK UCMONb30BaHME B YNCTbIX MOMELLEHUSX, HAarnYne PeakUMOHHON SHENKU
M pexXnmMa, B KOTOPOM UCMOoMNb3oBanack cucTeMa (Hanpvmep, OTCYTCTBUE rasa, ra3 CTONKHOBEHUA U/MITM XMMUYECKN aK-
TUBHBIV ras), Tun ucnonbayemoro koHyca (Ni unwv Pt), 3HauntensHo pasnuyaioTest. [inst yTouHeHust getanen cnegyet o6-
paTMTbCA K UHAMBMAYANbHBIM CChITKaM.

8.2.5 YcnoBus co3faHus Nnasmbl

8.2.5.1 MNoTtokrasa

Mpur 06bIYHBIX YCIIOBUSIX UCMOMNb3YIOT MOTOKM rasa, pekomeHayemble nponssoguTenem Ana BHYTPEHHUX,
MPOMEXYTOYHBIX, Y BHELIHWX MOTOKOB aproHa. MNpn HeobxoanMocTn MOXHO ONTUMU3NPOBaTL (BHYTPEHHWUA)
NOTOK aproHa B pacnblinterne s KOHKPETHOro MpUMEHEHNS.

MpnmevaHusn

1 Pacxop aproHa B pacnbliMTene MoXeT CTaTh pewalowmm hakTopoM, Tak Kak OH B 3HAUUTENBHON cTeneHn onpe-
JensieT BpeMs yaepKMBaHus aHanvTa B nrnasme. Yem 6onblue BpemMs yaepXMBaHUS, TEM JOMbLE arieMeHT Heo6xognumo
aToMM3nMpoBaTh, MOHU3NPOBaTb U NEPEBOANTL €ro atoMel B BO3OyxaeHHoe cocTosHue. B metoge ¢ ucnonb3oBaHuem
WCM-MC npegnoututensHa noHnsaums, a He Bo3byxaeHue mornekyn. CooTBeTCTBYIOLW e BpeMs NpebbIBaHWsA Ans Kaxao-
ro aHanwuTa 3aBucuT OT ero NoTeHumana noHnsauuu. Npu onpegeneHnn COOTBETCTBYIOWENO pacxoAa HeobXoANMO yUnTbI-
BaTb 3PEKTVBHOCTb PACMbIIUTENSA, NOCKONbKY HEOOMBILION pacxod MOXET Bbi3BaTb 3HAYMTENBHOE MOHWKEHUE ero
adbbekTnBHOCTH.

2 [MoTok aproHa u3 pacnbinMTens He BCerga paBeH BHyTPEHHEMY NOTOKY aproHa.

8.2.5.2 MolHOCTb pagno4acToTHOro Nons
Mpu 0BBIYHBIX YCIOBUAX MCNOSb3YIOT MOLLHOCTbL paguodactoTHoro (PY) nong, pekomenayemyio npons-
BoguTenem. OgHaKo MOXHO ONTUMU3UPOBaTL MOLLHOCTL PY nona ana KOHKPETHOro NpUMEHeHUs.

MpwumeyaHune— MowHocTe PY nons, npumeHsiemoro kK nnasme, nogompainT B COOTBETCTBUM C aHANUTUYEC-
KoW 3agadeni. Yem Gonblue mowHOCTb PY nons, npymeHseMoro ans CBA3bIBAHKS, TEM Bbille CTAHOBUTCH TeMnepartypa
nnasmel. na anemMeHToB, KOTOPbLIE NErko NepexoasitT B BO3byXaeHHOe COCTOsSIHUE, MCNONb30BaHWe MEHbLUEN MOLLHOCTH
NOBbIWAET YyBCTBUTENBHOCTD.

8.2.5.3 'ny6uHa oTbopa npob

"ny6uHa oT60pa npob onpeaensieTcsa paccToAHNEM OT BXOAHOMO OTBEPCTMSA NpobooTOopHOro KoHyca Ao
€ro 0CHOBaHUs U UHAYKTOpa 3nekTpoHarpesatens, B MM [26]. MNpy 0BbIYHBIX YCNOBUSAX UCMIONL3YIOT rIy6uHy
oT6opa npob, pekoMmeHayemyro npoussogutenem. OgHako, AN KOHKPETHOro NpuMeHeHus, rnybuHy otbopa
npob MOXHO ONTUMN3NPOBATb.

MpumeuaHune— Bobwemcnyyae, Npy NOCTOSHHOW MOLWHOCTU M YPOBHE pacxoda rasa pacnbinuTens, yBenu-
YeHue rmnybuHel oT6opa Npob cHUXaeT nogcHeT MOHOB [22].
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8.2.6 Pa6ouue xapakTepucTUKu npubopa

O6palatoTca K pyKoBOACTBY MO SKCMslyaTauun CnekTpoMeTpa U B 3aBUCUMOCTU OT €ro Tna 1 Mapku
onpeaenaoT ONTUMasbHYI0 HACTPOWMKY OCHOBHBIX paBoumx XapaKkTepUCTUK, HanpuMep MOLHOCTL AeTeKTopa,
BPEMS M YMCIIO UHTErPUPOBaHUIA.

8.2.7 CkopocTb BBoAa NpoGbl

Mpwn HopManbHEIX YyCIOBUAX NPy BBOAE NPo6 NCNONb3YHOT 3HaYeHWe pacxoAa, PEKOMeHA0BaHHOE B PYKO-
BOACTBE Mo 3KcnnyaTaunu pacnelnutens. OgHako pexum paboTel pacnbiiuTesnist MoXeT OblTb ONTUMU3NPOBaH
ANs AOCTUXKEHUS COOTBETCTBYIOLLErO COOTHOLUEHMSI MEXAY MHTEHCUBHOCTLIO CUrHama uM CKopocTbio BBoAA
npo6.

8.2.8 MapamMeTpbl NPOMBLIBKU NPOGbI

OnpeaensoT Noaxodawnii pacTeop ANa NPOMbIBKU, BPEMSA NMPOMbIBKU, PACXOA U BPeMst 3a1epXKK1 cUK-
ToiBaHWA. MpoBOASAT UCTIBITaHWS A4S NOATBEPKAEHUS OTCYTCTBUA 3HAUUTESTbHBIX 3D(EKTOB NamMsATU.

8.2.9 MMHMMM3aLMA NOTepPb Ha CTeHKaX U 3arpA3HeHUn

0N MUHUMM3aLIU NOTEHUMANbHBLIX MOTEPb BelLLecTa, onpeaensieMoro Npy aHanuse, 3a cueT ocefaHus
Ha CTeHKax eMKOCTEN AN XpaHeHUs rpaalyMpOBOYHBIX U UCMbITYEMBIX PACTBOPOB, a Taloke CHIDKEHUS BeponaT-
HOCTM 3arpsi3HeH s peareHToB 1 nabopatopHoro 060pyaoBaHusA, He06X0AMMO NPEANPUHATL LUAri no paspa-
BOTKe COOTBETCTBYHOLLEN aHanNMTUYeckon MeToauku. Bonee nogpobHas HopmaLmsa NpuBeaeHa HUXKe.

[N MUHAMM3ALIUM NOTEeHLMANbBHBIX NMOTEPb Ha CTEHKAX UCMOMb3YIOT EMKOCTU U3 MHEPTHLIX MaTepuanos
(HanpuMep, NONUNPONMMeH, NOIMSTUIEH UMK NoNUTeTPadTOPSTUNEH), Taicke 06eCTeUnBalOT BLICOKYHO KOH-
LeHTPaLIo KUCTOThI B rpadyMpOBOYHLIX M UCTILITYEMbIX PACTBOPaXx, KOTopast NPensTCTByeT NoTepe BELecTsa.

MpwumedaHu e — CreneHb copbumy BewecTsa, oNpeaensaeMoro Npy aHanuae, Ha CTEHKax EMKOCTW onpeaensi-
eTCcs MaTepuanom, U3 KOTOPOro OHa W3rOTOBMEHA, U Ero LepPOXOBaTOCTbIO, KUCMOTHOCTLIO PACTBOPA U KOHUEHTpaumei

BelecTea, onpeaenaemMoro npu aLanuae.

Ons MUHUMU3ALMKN NOTEHUMaNbHbIX 3arpsA3HEeHUI rPagyupOBOYHBIX U UCTILITYEMbIX PpacTBOPOB, peareH-
TOB 1 nabopaTopHoro o6opynosaHusa Heo6xo4NMO:

a) MPOM3BOAUTbL OYMCTKY MHOrOpasoBoro nabopatopHoro obopyaosaHua (BkNOYaa Npobkn);

b) nponssoauTb ocuMcTky nabopaTopHoro obopyaoBaHUA U3 NnacTuka nepes UCNonb3oBaHUeM, B Cry-
yae ecrnv NocTaBLLMK He NpuKknaabiBaeT cepTnudukat 0 MMKPO3NIEMEHTHOM COCTaBe uUnn npeacraBuTenbHasi
napTusa 06opyaoBaHua beina ucnelTaHa, U 661 onpeaeneH HU3KUIA YpoBeHb MUKPOSIIEMEHTOB;

C) Npou3BOANTbL OUNCTKY NabopaTopHoro obopyaosaHus ¢ ucnonb3oBaHuem 6eccocdaTHbIX MoOLWMX
cpeacTs;

d) Npon3BoAUTb NPOMBIBKY NlabopaTopHOro 060pyaoBaHUs, Takoro Kak LUTaTUBbI AMs MUKPONUNEeTOK 1
Tpybok aBTOMaTMYecKoro npobooT60opHMKa, UCMbITYEMbIM PACTBOPOM Nepeq UCMosib30BaHUEM, CU 3TO BO3-
MOXHO;

€) UCNonb3oBaTh TOMbKO YNbTPAYUCTLIE peareHThbl;

f) ucnonb3oBaTb TONLKO KUCNOCTOMKMUE NepyaTkn 63 NpuchbInky;

g) rotoBuUTb NPoGbl U NPOBOAUTL aHanu3 B cpefe, cBOGOAHON OT YacTUL, a3po30ns, HAaCKOSIbKO BO3-
MOXHO.

8.2.10 NpaaynMpoBoOUHbIe pacTBOPLI

8.2.10.1 CoenageHue mMaTpuL

MaTpuubl rpagyMpoBOYHBIX PACTBOPOB A0SMKHBI COBNAZATL ¢ MaTpULiamMn aHanusnpyemelX pacTBOpOB,
npu 3TOM Mo BO3MOXHOCTU HY)XXHO U3beraTb NPUroTOBNEHUA rPagyMpOBOYHBLIX PACTBOPOB € UCMOMNb30OBAHUEM
dpTopucToBOAOPOAHON KUCMOTHI (CM. NpeaynpexaeHue 6.2.6).

Ecnu aHanuanpyemele pacTBOpbI, NpUroToBneHHble B cooTseTcTenmn ¢ UCO 15202-2, coaepxaTt propuc-
TOBOAOPOAOHYHO KUCTIOTY, TO NPU NPUrOTOBIIEHUN IPaAYUPOBOYHBIX PACTBOPOB ee 0ObIMHO 3aMEHAI0T a30THOM
KUCMOTOWN TOM e KOHUEeHTpauun. 3a UCKITIoYEHNEM HEKOTOPLIX crny4vaes (CM. 6.4.2), 3TO He3Ha4YUTerbHO BNnst-
€T Ha pe3ynbTaThl M3MepeHuit, obecneumBaeT GonbLuyo 6e30MacHOCTL U NO3BONAET rOTOBUTL FPaaynpoBOY-
Hble pacTBOPbI B MEPHOW CTEKIISIHHOW NocyAae.

8.2.10.2 [Aunana3oH rpagyvpoBKu

NuHeRHbIN AnHaMUYECKNA AnanasoH U3MepeHUid 4nNa KaKaoro BbibpaHHOro aHanuTa onpeaensioT aKkene-
pUMEHTanNbHLIM MyTeM B yCTaHOBMEHHbIX pabounx ycrosuax. 3aTem BbibupaloT AnanasoH 3Ha4€HUIA MacCoBOM
KOHLLeHTpauu1 aHanuTta, 4ns KoToporo HeobxoAMMO NPUrOTOBWUTL rPaAyUPOBOYHbBIE PACTBOPHI.

Mpu BbIGoOpe AnanasoHa 3Ha4YeHUIA MACCOBOW KOHLEHTpaLnM HeobXoauMo yUnTbiBaTb UCNOMb30BaHNe
AByXx 1 6onee OTHOLWEHWI Macchl K 3apsay AN 0AHOIo (KOHKPETHOro) aHanuTa.

8.2.10.3 XpaHeHue rpagyupoBOYHbIX pacTBOPOB
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HeoGxoanmo exxeqHeBHO roTOBUTL CBEXWUE rpagyvpoBOYHbIE PACTBOPLI UK XPaHWUTL UX MaKCUMarbHO
KOpPOTKOE BpeMms, BbibpaHHoe Mo pesynbTaTam 3KCNeprMEHTOB Mo ornpeaeneHnio cTabunbHOCTU.

MpwnmeyaHwue— CTabunbHOCTb TPagyUPOBOYHbIX PACTBOPOB 3aBUCUT OT MHOTUX (haKTOPOB, HANPUMEP, KOH-
LieHTpaLyWu BELLLECTBA, ONpederisieMoro Npy aHanvae, UcnbITyemMol MaTpuLbl, MPUPOAL €MKOCTU ATlsi XPaHEHWS Y YCIOBWIA
XpaHeHus1.

8.2.11 BbiIGOp BHYTPEeHHUX CTaHAAPTOB

Heobxoammo BeibpaTh onpeaeneHHoe YACHOo U KOMBUHaLIMI0 BHYTPEHHWUX CTaHAapTOB A1 KOPPEeKTUPOB-
Kn gpenda npubopa, prsmieckoro MeLlaroLLero BAMsHUSA 1 418 U3MeHeHUs 3¢pheKTMBHOCTM NepeHoca MOHOB
B npeaenax UCM-MC. ins ckaHnpoBaHWs NOMHOro AvanasoHa 3HavyeHWin Macchbl UCNOMb3YIoT MUHUMYM TPU
BHYTPEHHUX CTandapTa, Npu 3TOM PEKOMEeHOYEeTCs UCMOSb30BaTh NATb BHYTPEHHNX cTaHaapToB. [apaHTupy-
t0T, YTOOBI 3nemeHTbl BbIbpaHHOro BHYTPEHHEro ctaHgapTa COOTBETCTBOBaNN Lenn naMmepeHui, obnaganm
COOTBETCTBYHOLLEN YYBCTBUTENBHOCTLIO U BBINN XUMUYECK COBMECTUMbI C MaTpULIE aHannsnpyemoro pac-
TBOpa (T. €. He NMPMBOAWNN K BbiMageHno ocagka). B tabnuue 3 npueBegeH HeucuyepnblBarOLWMA CMIUCOK
BHYTPEHHUX CTaHAapPTOB 1 OrPaHUYEHNA Ha X UCNOMNb30BaHNe.

OnemeHT(bl) BbIBpaHHOTO BHYTPEHHEro cTaHAapTa He A0SMKHEBI MPUCYTCTBOBATL B UCMLITYeMOl Npobe Ha
YpOBHe, NPY KOTOPOM OHM OKa3blBatOT HeraTMBHOE BNSIHWE Ha pesyribTaThbl UCMbITaHWA.

BHyTpeHHWIA cTaHaapT MoXeT 6biTb MCMONb3OBaH Ans Toro, YTobbl CKOPPEKTUPOBaTL U3MEHEHUSA B
3hpeKTMBHOCTM pacnblNNTENs, KOTOPOE MOXEeT BO3HWKaTb BO BPEMs aHanusa. Takke BHyTpPeHHUE cTaHAapThI
MOryT ObITb MCMOMb30BaHbl A4S TOro, YTobbl CKOPPEKTUPOBAaThL Meluawwee BAUAHUE, KOTopoe ABMAETCA
pes3ynbTaToM HecoBMNaaeHUs MaTpuL, rpagdynpoBOYHOIO U UCMbITYeMOro pacTBopoB. CoBnageHue MaTpuu rpa-
OYVPOBOYHbIX Y aHaNN3NpyeMbIX PacTBOPOB, Kak MpaBuo, ABNAseTcs HeobxoanMbIM.

Tabnwuua 3— BHyTpeHHME CTaHAAPTbl U BO3MOXHbIE OrPaHUYeHUs1 UX UCNONb30BaHUSA

MopsankosbIv

BHyTpPeHHUit CTaHaapT womep BO3MOXHbIE OTPaHUUEHUS]
Tvtui 7 MoxeT npucyTcTBoBaTh B npobax
CkaHgui 45 Mewwaiowee BIUSHUE MHOMOATOMHBLIX MOHOB; MOXET NPUCYTCTBO-

BaTb B Npobax

NTtTpui 89 MoxeT npucytcTBoBaTh B Npobax

Pogun 103 —

WHawi 115 Maobapuueckoe melLatolee BNWSIHWE AMs onoBa
Tepbui 159 —

onbmuiA 165 —

NMoTeunn 175 —

MnatuHa 195 —

Buemyt 209 MoxeT npucyTcTBoBaTh B Npobax

8.3 lMpoBepka xapakTepucTuK npudopa
8.3.1 BusyanbHbIA KOHTpPONb

Mepen Havanom paboTel crneayeT NPOBOAUTL PETYNAPHbIA BHELLIHWA OCMOTp Npubopa 1 BCroMoraTeb-
HbIX YCTpOMCTB. MK 3TOM creaytoT NONOXKeHNAM PYKOBOACTBA MO SKCMnyaTaLuu.
Bonee nogpo6Hble pekoMeH4aLnm NpueeaeHbl B NpunioxeHm B.

8.3.2 MNpoBepka NpoU3BOAUTENBHOCTU U AUArHOCTUKa OLINGOK

CnepyeT exeaHEBHO NPOBOAMUT b NMPOBEPKY XapaKTepucTuK npubopa Ans noATBe pKAeHUSA NPaBUbHOCTU
ero (oyHKLMOHMPOBaHWNA B COOTBETCTBUM CO cneludukaumamin. Ecnv ecTb NogoapeHus, YTo nprbop (yHKLMo-
HUpYEeT HenpaBUnbHO, TO NPOBOAAT Gornee TLaTeNbHY AMarHOCTUKY HeucnpasHocTen. MNpu aTom cregytoT
NONOXEHUAM PYKOBOACTBA NO 3KCNyaTaLuu.
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8.4 CepuiHbIA aHanu3

NPEOQYNPEXOEHUE — MNpu pa6oTe ¢ KOHUEHTPUPOBAHHBLIMU UMK pa3baBNeHHbIMU KUCNIOTaMK
cnepyeT UCNoOMNb30BaTb COOTBETCTBYOLME CpeACTBa UHAUBUAYaNbHON 3aliMThbI (B TOM YKcrie NoAXo-
Aflline NnepyaTKku, 3alUTHYIO Macky UM OYKU U T. N.), cM. 6.2,

8.4.1 Pas6aBneHue pacTBOpa npobbl

BoinonHsoT Bce HeobxoauMble pasGasneHnus pacTBopa Npobbl nepen Ui O4HOBPEMEHHO ¢ 106aBneHu-
€M BHYTPeHHUX CTaHAapTOB.

8.4.2 [lo6aBneHue BHyTPEeHHUX CTaHAApPTOB

BHyTpeHHUI1 cTaHaapT A06aBnsioT BO Bce Noanexallme KonmiecTBeHHOMY aHanu3y pacTBopbl Tak, UTo-
6bl €ro KOHL,eHTpaLusA 6bina B HAX OUHAKOBOM (T. €. B rpafyMpOBOYHbIE PACTBOPbI, XOJOCThIE PacTBOPLI, pacT-
BOPbI NPO6 U pacTBOPbI sl KOHTPOIISA Ka4YecTBa).

MNpwu™MeyaHue— BHyTpeHHne craHgapTsl MoryT 6biTb AO6GaBMNEHbI NyTEM BBEAEHUSI C MOMOLLBIO MUNETKM
M3BECTHOMO 06bema MCXOAHOrO CTaHAAPTHONO PacTBOPA B KaXAblii NoANeXaLmil KONMYeCTBEHHOMY ONpeaEeneHnIo pac-
TBOP U3BECTHOTO 06bEMa UM BBEAEHUS TAKXKE C NMOMOLLBIO MUMNETKM U3BECTHOTO 06beMa UCXOAHOIO CTaHAAPTHOTO pac-
TBOpa B Kaxayto NpoBupky ¢ npoboii Ao Ao6aBneHns UCMbITYEeMOro pacTBopa. BoamoxHO cmewmBaHue noanexaiiero
KOSIMYECTBEHHOMY OrpeerieHunio pacTBopa v pacTBopa, CoAEePXKAaLLEero BHyTPEHHUIM CTaHAapT(bl), BO BpEMsi BBOAA NPobbI
C UCMONb30BaHNEM [BYXKAHAIBHOIO NEPUCTANbTUHECKOrO HACOCa, TPOMHMKA U CMecuTens B hOpMe 3MEEBUKA.

8.4.3 OnpepeneHue pTyTH

Ecnu Heobxoaumo onpeaennTs pTyThb, TO BO BCe M3MepsieMble pacTBOpLI criegyeT npubasuTb 2 %-bili pac-
TBOP MOHOB 30/10Ta B BOAHOM pacTBope consiHon kucnotbl (HCI) Tak, 4Tobbl KoHeUHas KOHLEHTpaums UOHOB
30n0Ta B pacTBopax 6bina pasHa 100 mxr/am3. Mepen aHann3oM BbIAEpXUBaIOT pacTBOpHI, M0 KpaliHeiimepe, 1 4.

Mpw onpegeneHn pTyTn Ucnonb3ytoT pacTeop 3onoTa B HCI, 4yTobbl MUHUMU3UpoBaTh athdekTbl Nnamsi-
TW. HeoBbxoanmo cneauTb 3a TeM, 4Tobbl koHeYHoe cogepxaHue HCI B pacTBopax He Bbi3bIBao OCaXaeHUst
HEeCOBMECTUMBIX C HElA 31IEMEHTOB, TaKuX kak cepebpo.

Mpu onpegeneHn HU3KUX 3HAYEHUI coaepXKaHus pTYTU He0bXoAMMO UCNONb30BaTh NNATUHOBLIE KOHY-
Chbl.

8.4.4 HacTtpoika npubopa

NCI-MC cnektpoMeTp (7.6) HacTpausaroT, cneays pekomeHgaumamMm npons3soauTens ne COOTBETCTBUNC
MeToaMNKOW, U3NoXeHHoW paHee. MNepea HavanoM paboTbl NPUBop AoMmKeH NporpeTbes; 06blIMHOE BpeMs Npo-
rpesa, pekoMeHayeMoe N3rotosuTenamn, coctasnset 30—60 muH. Bo BpemMa nporpesa pekoMmeHayeTcs BBO-
ONTb XONOCTON rpaynpoBOYHBINA PACTBOP B NNasMy.

8.4.5 AHanus

8.4.5.1 BBoasiT rpagyvMpoBOYHbIE pacTBOPLI B NNasMy B MOPSAKE YBENUYEHUA UX KOHLEHTpaLun U name-
PAOT MHTEHCUBHOCTb U3MYyYeHUs AN KaXAoro pacTeopa.

8.4.5.2 HakomnbtoTepe, NnogcoeauHEHHOM K Npubopy, Nony4atoT rpagynpoBoYHYo chyHKLMUIO Ans onpe-
AenseMbIX MeTannos v MeTannouaoB NPeanovTUTENbHO METOA0M SIMHENHOTO PperpeccuoHHoro aHanusa. pa-
AYVPOBKY NOBTOPSIIOT, €CNM KO3 PULIMEHT Koppensaumn R2 xoTa 6bl N0 0AHOMY onpeaenseMomy MeTarnsy unm
meTannougy coctasnsaet MmeHee 0,995.

Ecnn R2< 0,995, To MOXKHO YAanuTb OLUMBOUHYIO rpaflyMpOBOYHYIO TOUKY, HAaNpUMep, C UCMoSb30BaHMEM
KpUTEepusa Ans UCKNOYEHUS BbiNadatowwero 3Ha4ueHns 1 3aTem NoBTopHO 06paboTaTh AaHHbIE AN NONyYeHus!
npuemreMon rpagyMpoBoYHON OyHKUUWU. OAHAKO AOMKHO COXPaHUTLCA MUHUMANLHO AOMYCTUMOE YUCTIO rpa-
OYNPOBOYHbIX PACTBOPOB, YCTAHOBMEHHOE B 6.4.2.

8.4.5.3 BBOAOAT XONOCTON pacTBOP W aHanManpyemble pacTBopbl Npobbl (MPUrOTOBMNEHHBIE B COOTBE-
TcTBUMN cMCO 15202-2) B NNasmMy 1 aMepsitoT MHTEHCUBHOCTb U3yYeHNs ANA Kaxa0ro pacteopa. Ainsonpeae-
MeHnA MaccoBOW KOHLEHTpaLun onpegenseMbix MeTannos U MeTannouaos UCNONb3YOT rpagynpoBOYHYIO
dyHKUMIO.

8.4.5.4 AHanuanpytoT XONOCTOW rpagynpoBOYHbLINA PacTBOP U TpaaynpoBOYHbIN pacTBOp, 3HaYeHWe Mac-
COBOW KOHL,EHTpaLM1 KOTOPOro COOTBETCTBYET cepeanHe AnanasoHa UsMepeHun, nocne NepsUYHoON rpagyu-
POBKW 1 Kaxabll pa3 rnocrie aHanusa 20 pacTteopoB. Ecnn nony4yeHHoe nNpu aHanuse 3HavYeHne MaccoBOW
KOHLEHTpaLun onpeaensemMoro MeTania unu Metanionaa B XofloCTOM rpagyupoBoYHOM pacTBope bonee
YyeM B NATb pa3 NpeBskILLaeT npeaen obHapyxeHus npubopa, oueHeHHoro B 8.5.1, unun 6onee yem Ha 10 % npe-
BblLLaeT NpUMeHsiemoe npegeribHoe 3HavYeHNe UMM MUHUManbHLIN ypoBeHb PoHa, NN ecnn 3HavYeHUe KoH-
LieHTpaL M onpedensemoro Metansna unu Metannonaa npu Nnposepke rpagynpoBku U3MeHUNock bonee yem
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Ha + 10 %, To npoBoAAT Nto60e 13 NpUBeAEHHbIX HUXKE KOPPEKTUPYIOLNX AEUCTBUIA: UCNOMb3YIOT NPporpaMmmMHoe
obecneveHne cnekTpomMeTpa Anst BBeAEHMWs MONPaBkM Ha U3MEHEHWE YyBCTBUTENBHOCTU; U NPUOCTaHaBMuU-
BalOT aHanNu3 1 NOBTOPHO rpadyvpyloT cnekTpomMeTp. B nobom cnyvyae NoOBTOPHO aHaNU3UpyloT pacTBopbl,
KoTopble GbiNM aHaNM3aUpoBaHbl B NEpUO, U3MEHEHUs YyBCTBUTENLHOCTU, UMW NOBTOpHO obpabaTtkisatoT
OaHHble C y4€TOM U3MEHEHWS YYBCTBUTEIbHOCTMU.

8.4.5.5 AHanuanpytoT npobbl Ans KOHTPOMS kayecTBa No MeToavke, NpUBedeHHOoN B 8.6.2, npyu MUHK-
MasnbHOMYacToTe, a MUMEHHO oaHa napa Ha 20 UcbITyeMbIX Mpo6, UCMonb3yoT pe3ynbTaThl ANA KOHTpoNAHa4
NPOU3BOAUTENBHOCTLIO aHANUTUYECKOW NpoLeaypbl.

8.4.5.6 AHanU3NpyloT TEKYLLNIA XOTIOCTON rpafyMpOBOYHBIA PaCcTBOP U rPagyupOBOYHbIN MPOBEPOYHLIN
pacTBOP B KOHUE KaXA0I aHanMTUIeckon cepun.

8.4.5.7 WccneaytoT NpeUmM3MoHHOCTb (koaduLmMeHT BapuaLmm) BceX pe3yrnbTaToB U MOBTOPAOT Moo
aHanu3, ecnu oTHocuUTeNbHOE cpeaHee KBaapaTU4IHOE OTKITOHEHUE HeNpUeMIIEMO BbICOKOE.

8.4.5.8 EcnucopepxaHue nobbix onpegensieMbix MeTanoB U MeTasnioMaoB B pacTBope Npobbl NpeBbl-
LWaeT BepXHU Npeaen NMMHerRHOro auanasoHa, To pacTBop pa3baBnsioT C COOTBETCTBYOLUM KO3 hULNeHTOM
paz6baenenus, cobniogas, npu Heo6xoAMMOCTU, COBMageHNe MaTpul, U NOBTOPSIIOT aHanus (koadduuneHT
pa3baBneHns 3anucbiBaloT). Taikke BO3MOXKHO UCNONb30BaHUE APYro NOAXOAsILLENA aHanuTUIeCcKon Macchl.

8.5 OueHka npepena o6HapyXeHUs U KONMMU4YECTBEHHOTO onpeaeneHus
8.5.1 OueHKa UHCTpPYMeHTanbLHOro npefena oGHapy)xeHust

8.5.1.1 OueHnsaioT npeaen obHapyXeHUs1 cnekTpoMeTpa AN1s1 KaXKA0oro onpeaensieMoro Mmetasnna unu
MeTannouaa s ycroBusix MpoBeAeHUs aHann3a u NoBTOPSIOT 3TU AeNCTBUS NPU NI0BbLIX U3MEHEHUSIX 3TUX YCI10-
BUNA.

MpumeyaHune— VHCTpyMeHTanbHbLIN Npeaen obHapyXeHWsi MCNonNb3yioT Anst nAeHTUUKALUM N3MEHEHWIA
XapakTepucTuK npubopa, HO OH He SIBNsieTCs NpeAenomM obHapyxenus Metoga. MHCTpyMeHTanbHbIN Npeaen obHapyxe-
HUS Yalle BCEro Huxe, YeM npegen obHapyXeHns MeToa, NMOCKOIbKY B HEM YUUTHIBAIOT TONIbKO MU3MEHYUBOCTb UHAVBUAY-
anbHbIX MOKa3aHWIM CNekTpoMeTpa Npw N3mMepeHusiX, BbINOMHEHHbIX A4S OAHOrO PacTBOpa, U He YYUTLIBAIOT BKNagbl B
N3MEH4YMBOCTb, 06YCNOBMNEHHbIE MaTPULLEN U NPOGOHA.

8.5.1.2 [OTOBAT aHaNM3MpyeMelil pacTBOP C MacCOBbIMU KOHLIEHTpaLMAMN onpeaenaeMbiX MeTanmnos
NN MeTannouaos, 6M3KUMU K UX OKndaeMbiM MHCTPYMEHTasbHEIM Npeaenam obHapyXeHus, nytem pasbas-
neHns paboyero cTaHA4apTHOrO pacTBOPa UM UCXOAHBIX CTaHAaPTHBLIX PACTBOPOB C COOTBETCTBYIOLLUM KO3d-
duumeHTom pasbasneHus. CrnegyroT TOW Xe npoueaype, 4TO U NPU NPUrOTOBIIEHWN PaAyUPOBOYHBIX
pacTBOPOB.

8.5.1.3 lMpoBoaAT He MeHee AeCsTU U3MEPEHUIA aHaNU3UPYEMOro pacTBopa, crieyoLmnx o4HO 3a Apy-
rM, 1 onpeaensitoT UHCTPYMEHTanbHbIA Npeden obHapyXXeHUsa AN KaX4oro onpeaensieMoro metannia unv
mMeTannouaa, pasHelil yTpPOEHHOMY CTaH4apTHOMY OTKIIOHEHMIO CpeAHEero 3Ha4eHUsi MacCOBOM KOHLIeHTpaLmu
aHanuTa B npobe.

[MpnmedyaHune— AnbTepHaTMBHasA npoueaypa OLEHKU MHCTPYMEHTANbHOIO npegena obHapyXeHusi MoXeT
BKNtoYaTh B cebsi aHanua rpagympoBOYHOIO XONOCTOro pacTeopa, 060raleHHOro onpeaernsieMbIM1M MeTansiaMmm u metar-
novaaMum 40 MaccoBblIX KOHLEHTpauun, Haxoaswmxcs B obrnactv npegnonaraemoro 3HauyeHus MHCTPYMEHTanNbHOro
npegena o6HapyxeHus [27].

8.5.2 OueHka npepena o6Hapy)xeHUsi U KONUYECTBEHHOTO onpefeneHus MeToaa

8.5.2.1 OueHualoT npeaen obHapyXeHUst MeToAa U Npeaen KoNMMYeCTBEHHOTo onpeaerneHns Ans Kax-
Joro onpeaenaeMoro MeTanna unu Metannouaa B ycrioBusix NpoBeAeHUsl aHannsa U noBTopsloT 3TU AeUCTBUS
npu 3Ha4YUTENbHOM U3MEHEHWUW YCNOBUIA NPOBeAeHUs aHanMsa.

8.5.2.2 TMpuroToBNAOT HE MeHee AecATU NabopaTopHLIX XOMOCTLIX PaCcTBOPOB Ha OCHOBE YUCTLIX
hUNBLTPOB TOro Xe TUNa, YTo U huUNbTPLI, UCNoNb3yeMble Ansi oTbopa npob. CneayloT npoueaype pasbasneHus
Npo6bl, UCNoNb3yeMoit ANA NPUroTOBNEHUS PaCTBOPOB aHaANM3UpyeMbIX Npob.

8.5.2.3 TMpoBoAAT n3MepeHnst aHanManpyembiX pacTBOPOB U OISl KaXA0ro onpegenseMoro metanna
1 meTannovaa onpegensioT npeaen o6HapyXeHUs1 MeToAa, PaBHbIA YTPOEHHOMY CTaHAapTHOMY OTKIIOHe-
HUIO cpeaHero 3Ha4YeHUA MacCoBOMN KOHUEHTpaLuun aHanuTa B npobe, u npeden KoNMYecTBEHHOro onpeaene-
HWA, paBHbIN AECATUKPaTHOMY CTaHAAPTHOMY OTKIOHEHUI0 CpefHero 3HavyeHWsl MacCOBOW KOHLeHTpauun
aHanuTa B npobe.

8.6 KoHTponb kavecTBa

8.6.1 XonocTtble pacTBOpbI

B oTHOWeHUN XONOCThIX peakTUBOB, XOOCTbIX NabopaTopHbIX NPo6 1 (eCnn UCNONbL3YIOT) XOMOCTHIX
Npo6 BLINOMAHAOT BCE NpoLeaypbl NOAroTOBKU U aHanMaa npob ¢ Lenbto onpeaeneHus BO3MOXHOrO BHECEHUA
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3arpsisHeHnin B npobbl B nabopaTopun. FTOTOBAT 1 aHANU3UPYIOT XOMOCTbIe PpeakTUBbl MUHUMYM Mo 04HOMY Ha
kaxkgele 20 Npob UMK Kak MUHUMYM NO OAHOMY Ha ceputo.

8.6.2 PacTBOpbI ANA KOHTPONA KavecTBa

8.6.2.1 [ns oLeHKM TOUYHOCTN MeToAa ANA cepun Npob, BblpaXeHHOW Yepes OTHOLLEHUE U3BMeYeHHOro
KOMMYecTBa K UCTUHHOMY 3HAYEHWIO KONMYecTBa BBEAEHHOro aHanuM3Mpyemoro snemMeHTa, B MNpoLeHTax,
BBIMOHAOT BCe NpoLeaypbl NOAroTOBKA 1 aHan1sa B OTHOLWWEHMUM Npob AN KOHTPOMs KavecTBa, TakuX Kak
XonocTas cpega ¢ BBeAeHHbIMU aHann3npyeMeiMin arieMeHTamu.

8.6.2.2 MpuUroToBASIOT U aHaNN3MPYIOT NPOOLI A5 KOHTPONS Ka4yecTBa Kak MUHUMYM MO OQHON Ha KaxK-
able 20 npo® UM kak MUHUMYM Mo 04HOW ANs CepUn.

8.6.2.3 KoHTponupytoT apceKTUBHOCTL MeToda NyTeM MOCTPOEHUS KOHTPOSbHLIX KapT A4S OTHOCK-
TenbHbIX U3BMEYEHWA, B NpoLieHTax, Npob Ans kKoHTponsa kavyectea. Kpome Toro, 4To6bl OLEHUTb TOUHOCTb
MeToda, CTPOAT KOHTPOMbHbIE KApThl A1 OTHOCUTENbHBIX PasHOCTEN Mexay Ayonupyowmmmn npobamm ans
KOHTPOMNS Ka4uecTBa, B NpoLeHTax.

8.6.2.4 Ecnu pesynbTaTbl KOHTPOMS KAa4eCTBa NOKA3bIBAIOT, YTO XapaKTepUCTUKN MeToda BbIXoAAT 3a
npegenbl KOHTPOMNBHOrO AnanasoHa, To UccrneayT BO3SMOXHbIE NPUYUHBI 3TOTO, NpedrnpUHUMaloT CooTBe-
TCTBYIOLLME KOPPEKTUPYIOLLNE ASNCTBUSA U, NP HEOBXOAMMOCTU, NOBTOPSIIOT aHanu3. ObLee pykoBOACTBO NO
NPUMEHEHUIO KOHTPOMBHBLIX KapT NpuseaeHo B [7].

8.6.3 BHyTpeHHUe cTaHAapThbI

OTBeTHBIN CUrHam BHYTPEHHEro cTaHaapTa B KaaoM aHanMsnmpyemMom pacteope Npobbl AormkeH ObiTh B
npegenax gornycTnMmoro guanasocHa ans rpagyupoBOYHOro XornocToro pactsopa. ECnv oTBeTHbIN curHan Bbixo-
ONT 3a Nnpeaernbl KOHTPONBHOro AnanasoHa, To NCCreayrT BO3MOXHbIE MPUYKHbBI 3TOT0, NpeAnpUHUMAaIOT COOT-
BETCTBYIOLUME KOPPEKTUPYIOLLME AEACTBUSA 1 MOBTOPSIIOT aHanus.

8.6.4 BHelwHAs oueHKa KavyecTBa

Ecnu nabopaTtopun NpoBoAAT aHanus Bosayxa paboyvelt 30HbI Ha cofiepXXaHue MeTansoB U MeTannoun-
OB perynsipHo, To pekoMeHayeTcs1, UTOObl OHU NPUHUMATM y4acTue B COOTBETCTBYIOLLUX NpOrpamMmmax BHeLl-
HeW OLleHKM KaueCcTBa U NpoBepKax KBanudukaLmm.

MpumedyaHune— NHpopmauuio 0 CyLLECTBYIOLMUX CXeMaX NPOBEPKU KBanNudmkaLumm MOXHO NONyunTb, Hanpu-
mep, B 6a3e gaHHbIX [28] MK B HAUMOHANBHOM OpraHe Mo akkpeauTauuu.

8.7 HeonpegeneHHOCTb U3MepeHUsI

HacToaTensHo pekoMeHayeTcs, 4Tobbl nabopaTopun oLeHUBaNU U NPeACTaBNANU HeonpeaAeneHHOCTb
CBOMX n3MepeHuii B cooTBeTcTBUM ¢ [3]. OLieHka B NepByto ouepedb BKtoYaeT B cebsa nocTpoeHue guarpammebl
NpUYMHHO-CNeACTBEHHOW CBA3U [2] ANs naeHTUdmMKaLmMm oTaenbHbIX UCTOHHUKOB CNy4YanHON n cuctemaTuyec-
KOW norpeLuHocTen meToda ot6opa npob 1 aHanuaa. CtaHaapTHbIe HeonpeaeneHHOCTH, CBA3aHHbIe C 3TUMU
NorpeLlHOCTsIMM, 3aTeM OLeHUBAIOT U/UN ONpeaensoT 3KCNepUMeHTarnbHbIM NyTeM U BKIOYaloT B TaK Ha3bl-
BaeMblin GrogkeT HeonpeaeneHHoCcTU. Ha KoHeYHOM aTane cymmapHyto HeonpedeneHHOCTb YMHOXaloT Ha
COOTBETCTBYHOLLMIA KO3 DULNEHT OXBaTa U NONYYaT paclUMpeHHyo HeonpeaeneHHoCTb. OBbIYHO pekoMeH-
AyeTcsl UCMonb3oBaTh KO3 PULIMEHT oxBaTa, paBHbIA ABYM, YTO COOTBETCTBYET YPOBHIO JOBEPUTENbHOMN
BEPOATHOCTW BBIYUCIIEHHOIO 3HAYeHUsA NpubnnantensHo 95 %.

MpwumeyaHne— lNpumepbl NPYMEHEHUs aHanuaa NPUYMHHO-CNEeACTBEHHOMN CBA3W sl aHANUTUYECKMX METO-
J0B onucaHsl B [3] u npueeeHsl B [29] v [30].

XoTs1 MeToauka oT6opa nNpob He npuBedeHa B ONMcaHWM MeToda UchbiTaHuii, MeToauka oTbopa M3
NCO 15202-1 (cM. 4.1) nocpeACTBOM MPSIMOIA CChINKM BKIKOYEHa B AaHHEIN MeToa U HeonpeaeneHHoCTb 0T60-
pa npob, Takum obpaszom, criedyeT yuuThIBaTh Npu paspaboTke GlogxkeTa HeonpedeneHHocT. Bo MHorux cny-
Yaax HeonpefdeneHHocTb oT6opa npo6 npeBbiWaeT HeonpedeneHHOCTb aHanusa. PykoBoAdcTBO Mo
BKI/IIOYEHUIO HeonpeaeneHHoCTU, CBA3aHHON ¢ oT6opoM npob, B GroaxeT HeonpeaeneHHOCTU npuseaeHo
B[12].

MpwnmedyaHune— CocraBnsiowme, KOTOpble BHOCAT BKNag B CrydvaiiHyl0 M3MEHYMBOCTb aHanuTU4ecKoro
mMeToAa, 06bIYHO YUMTLIBAIOT B NPELU3NOHHOCTU U3MEPEHUI, KOTOPYIO MOXHO OLIEHUTL MO AaHHLIM KOHTPOIs KaYecTra.
Mpun gonylweHMn NpsSIMOYronbHOrO pacnpegeneHns BEpOsSTHOCTEN MOrpeLlHoCTb, 06ycnoBneHHan apelidom npubopa,
MOXeT ObITb OLleHeHa NyTeM AeneHns 3HaveHus gperida, 4onycTMMOro 4o NOBTOPHON rpagyupoBky npubopa, Ha V3.Cuc-
TemMaTnyeckve NorpeLHoCTU aHanuTMYeCcKoro MeToAa BKITKYatoT, HanpyMep, NorpelHOCTH, CBsA3aHHble C aHanuT1yec-
KVM M3BMEeYEeHNEM, NPUroTOBNEHNEM CTaHAaPTHbLIX pabo4mx pacTBOPOB U pa3GaBreHneM aHanManpyemMbIX pacTBOPOB.
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9 lMpepcTaBneHue pe3ynbTaToOB U3MEPEHUN

9.1 W3usmepeHunit aHanmaupyembix npo6 nonyyatoT oTaeNbHble pe3ynbTaThl A8 KaXA0ro U3 onpeaens-
eMbIX MeTasnsIoB U MeTanIoMaos.

9.2 BbUMCNAIOT CPeHIo MacCoBYH KOHLEHTPAaLMIO Kaxkaoro onpeaenseMoro Metansa u Mmetannonaa
B XOJIOCThIX pacTBOpax.

9.3 MaccoByto KOHLEHTpaLMio KaXKA0ro MeTasnna uny Metannounaa B BO3ayxe npu atMocepHbIX ycro-
BUSIX Py, MI/M3, BLINMCTISIOT MO chopmyre

= PuVl ~Puoe (1)

1000-V

rae py 4 — MaccoBas KOHLEeHTpaL s MeTanna v MeTasnionaa s aHanusupyeMom pactsope npoGel, mr/am3;
V; — obbem aHanusnpyemoro pactsopa npobel, cm3;
f — ncnonbayemelin koachduumeHT pasbasneHus (f= 1 npu oTcyTcTBUN pasbaBneHus);
P M o — CPelHsAsl MaccoBast KOHLIEHTPaLIMs MeTarnsa unv MeTtansnovaa e Xonoctom pacteope, mr/am3;
VO — 06bEM XOMNOCTOro pacTeopa, cM3;
V — o6beM ynosneHHom npo6bl Bosayxa, amS.

9.4 TMpun HeobxoAUMOCTU NpMBEAEHNSI MacCOBOW KOHLIEHTpaLMM MeTannos u MeTannouaos, coaepxa-
LMXCS B Bo3ayxe, K cTaHaapTHeIM yenosuam (cMm. MCO 15202-1) BbIMMCNAIOT cpeaHne 3HaveHnA Temrnepartyphl
natmocgepHoro JasneHus nyTem ycpeaHeHusl pesynbTaToB U3MepeHUiA, NofyyYeHHbIX B Ha4Yane U KoHue nepu-
opa otbopa npob, 1 no popmyne (C.1) BBOAAT NONpaBKy Ha TemnepaTypy 1 AasneHne B 3Ha4eHUA MaccoBon
KOHLEHTpauun MeTansioB 1 METannouaos B BO3AyXe, BbIMUCTEHHbIE B COOTBETCTBUM € 9.3.

10 3c¢ppekTMBHOCTL MeTOAA

10.1 MNpepen o6HapyXeHUA U KONUYEeCTBEHHOro onpeaeneHusi MeToaa

Mpenen o6HapyXeHUs U KONUYECTBEHHOrO onpeaeneHus MeToa 3aBUCST OT paaa hakTopos, BKIOYas
maTpuLy Nnpobbl (a Tak ke cpeay oT6opa npob), MeToaMKN NPUroToBeHUst Npobbl, BbiIBpaHHON aHaNUTUYeCcKon
MaccChbl, UICMONb3YEMOro CekTpoMeTpa U ero paboumnx xapakTepucTuK, a Takke U3MEHYMBOCTU XONOCTON Npo-
6bl. Mpenen obHapyeHus U KONMYECTBEHHOTO onpeaeneHus MeToaa, NpueseaeHHble B Tabnuue 4, 6binu oue-
HeHbl MyTeM MPUroTOBNEH WS XONOCTBIX PACTBOPOB Ha OCHOBE MeMBpaHHbIX hUNbTPOB U3 CMeLLaHHbIX 3hupoB
Lenntonosbl ¢ nocneaytowmm asanusom NCM-McC(cem. [31], [32] 1 [33]). 3HaveHua npeaena obHapy>KeHus u
KONMYECTBEHHOrO onpeaeneHnst MeTofa npMBeaeHbl B kayecTBe NpuMepa B Tabnuue 4.

Ta6nwuuya 4 — 3Ha4enHusn npegena obHapyXeHNs N KONMYecTBEHHOro onpeaenenus metoga [31], [32], [33]

Mpenen obHapyxeHns flpenen konuiecTseHHo- CcblnovHas
OnemeHT* MN3oTon MeTona. Mrom3 ro o6HapyxeHus, -
na, Mr/g il nuTepatypa

Al 27 0,23 0,77 131]
As 75 0,069 0,23 131]
0,38 1,27 [32]
0,0074 0,16 133]
Be 9 0,0076 0,025 [31]
0,05 [32]
Cd 111 0,024 0,078 131]
114 0,00072 0,0063 [33]
Co 59 0,017 0,057 [31]
0,00041 0,0030 [33]
Cr 52 0,17 0,55 131]
Cu 63 0,24 0,79 [31]
0,0044 0,14 [33]
Mg 24 0,28 0,93 [31]
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Okonyarnue mabnuupi 4

MNpepen o6HapyxeHus Mpenen roniniscTeeHHo- CcbinoyHas
AnemeHTt* Msoton I ro obHapyxeHus, -
mertoga, mr/gm mr/gm3 nuteparypa
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]
Zn 66 0,48 1,6 (31]
* NawnHble He poctynHbl ans: Ag, B, Ba, Bi, Ca, Cs, Fe, Ga, Ge, Hf, Hg, In, K, Li, Mo, Na, Nb, P, Pt, Rh, Sb, Se, Sn, Te,
TLW,Y nZr.
** B [31] ucnonb3oBanock MUKPOBOITHOBOE pacTBOpeHue, U matpuua npobel cogepxana 4 %-Hyio a3oTHYI0 KUCIO-
Ty. B [32] ucnonb3oBanock HarpeBaHue € a3oTHOW M consHoW kucnotamu. B [33] ncnonbsoeanock MMKpoOBONHOBOE
pacTBOpeHne B OTKPLITOM cocyzie, M Matpuua npobul coaepxana 4 %-Hyio a30THYI0 KUCNOTY U 1 %-Hy10 CONSHYIO KNCNo-
Ty.

10.2 BepxHuii npegen paboyero gnanaszoHa UsmepeHun

BepxHuii npeaen ananasoHa nsmepeHuii onpeaensaeTca NMMHEHBIM y4acTKOM AUHAMUMYecKoro ananaso-
Ha CNeKTpoMeTpa Mpu YCIoBUsIX NPOBEASHUS aHanm3sa, yCTaHOBNEeHHbIX B 8.2.

10.3 CmelleHUe U NPEeLU3UOHHOCTDb
10.3.1 CmelleHune anA aHanUTUYECKOW NpoLeaypbl

MeToauk1 pacTBopeHus npo6, npuseaeHHble B UCO 15202-2, cuntaoTtes BblCokoadhheKTUBHBIMU AN
60oNbLUIMHCTBA Lenen NsMepeHun, T. e. oXXugaeTcs, YTO CMeLLeHUe aHanMTUYeckoro Metoaa He3HauyuTeNnbHo.
OpaHako 3T MmeToAnkn adpbeKTUBHBI He BO Beex criydasix [34]. Takue pakTopbl, kak MaTpu4Hble 3¢hchekTbl noco-
6blil MeTOA pPacTBOPEHWS NPOBEI, BAUAIOT HA aHaNUTUYECKUE NoKasaTenu kavecTsa, NoNyYeHHble Ana MeToaa
B LLeMOM.

CpenHee aHanuTUYeckoe U3BeveHne aAns MeToAuK BbINONHEHUS U3MepeHUI cogepXaHnsa MeTannos 1
MeTannouaos B YacTulax TBepaoro asposonst 4OMMKHO 6biTh He MeHee 90 % B cooTBeTCTBUMM ¢ [12]. Cneposa-
TeNbHO, eCriv eCTb COMHEHWe, yAoBNeTBOPSAeT N BbibpaHHasi MeToguka pacTBopeHus npobbl aTomy TpeboBa-
HAKO MPU KOHKPETHOM NpUMeHeHun, To B cooTtBeTcTBMM ¢ UCO 15202-2 Heobxoanmo onpeaenntb
3ahdheKTNBHOCTE METOAMKA U, €CIIM aHaNUTUYecKoe u3snedeHue coctaBut meHee 90 %, paccMOTPEeTb BO3MOX-
HOCTb NMPUMEHEHMWS APYro METOAUKN pacTBOPeHUA NPo6bl. Mo 3Tol NpuunHe oxxuaaeTcsl, 4To aHanUTUYeckoe
cMelLleHMe aHanMTuieckon npoLiegypbl HUKoraa He npesbicuT 10 %.

10.3.2 MNpeuusnoHHOCTL A4NA aHaNUTUYeCKON Npoueaypbl

Cocragnsiowas koadpuumenta sapuauuu (C,) metoaa, 06ycnoBneHHas aHanMTUYECKo U3MeHYMBOC-
Tblo Cv(analysis) 3aBUCUT OT paaa akTopoB, TakMX Kak BbIGpaHHaa aHanUTUYeckas Macca, ucnosnb3yemas anst
aHanusa annapatypa u pabouve xapakTepuUCTUKU CNekTpomeTpa.

10.4 HeonpepeneHHOCTb U3MEpEHUA

[lns oueHKn HeonpeaeneHHOCTW GbiNy NpoBedeHbl nabopaTopHble akcnepumeHTol [35] B cooTBeTCTBUU C
HaCTOSILLMM CTaHAapTOM U [5]. BTU sKCNepUMeHTBI NPOAEMOHCTPUPOBaNU, YTO METOAUKA BbINOMHEHUS U3Me-
peHul cooTBEeTCTBYET 06LUMM TpeboBaHUAM, yCTaHOBNEHHLIM B [9], B YacTu pacluMpeHHon HeonpeaeneHHOCTU
U3MEpPEHUA, NPOBOANMBIX OISl COMOCTaBNEHUA ¢ NpeAenbHO A0NYCTUMBIMU 3HaYEeHUAMN (CM. creayoLlmia
ab3au). B xone aTuUX 3KkCnepuMeHTOB paccMaTpusani TONbKOo HeKOTopble MeTannkl u MeTannouabl, a UMEeHHO
21 (CM. NpUMedaHne), 1 camn 3KCNepUMeHTbl BbINK orpaHnyeHbl oUEeHKoN 3chekTUBHOCTU aHANUTUHECKOTO
MeToaa. Mpu uamepeHusix, NpoBeAeHHbIX B LEeNAX CONOCTaBNeHUa pes3ynbTaToB U3MepeHui ¢ npeaenbHo
A0oNyCTUMbIMA 3HaYeHusIMK [15], ycpeaHeHHbIMM 3a 8 4, 6bIN0 NOATBEPXKAEHO, YTO MeToANKa COOTBETCTBYET
TpeboBaHuaM [9] ans Bcex BbIGpaHHBLIX METannos U MeTannouaos, 3a UCKIioYeHneM MapraHua, cepebpa v
ypaHa. [laHHble 3KCMEepUMEHTOB, BKMNOYas cpefHee 3HayeHue, cpefHee KBagpaTUdHOe OTKMOHeHue,
MOBTOPSIEMOCTb U BOCNIPOU3BOAMMOCTb, BbINN BbIYUCNEHBI B COOTBETCTBUM C [6].
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Esponenckuin komuteT no craHgapTusaumm CEN) yerarosun obuwime TpeGosaHus Kk adheKTUBHOCTH
MEeTOANK BbIMOMTHEHNSI N3MEPEHMNA XMMUYECKMNX BELLECTB B Bo3ayxe paboyein 30HbI [9]. JonycTumble npedensbl
ONsi paclMpeHHon HeonpeaeneHHOCTH Bbinn ycTaHoBNEHbl ANSA psda naMepuTenbHbIX 3adad, U ux cnegyeT
paccMmaTpuBaTh Kak pyKOBOACTBO ANA Lenei HacToswero ctaHaapTa. TpeboBaHusa komuteTa MeHee cTporue
ONsl NpOBEAEHNsI CKPUHHUHIOBBIX U3MEPEHWUIA, YeM A4S U3MEPEHWIA B Liensax conocTaBrieHns ¢ npeaenbHo
OONYCTUMBIMW 3HaYEHNSIMU; OHW TakKe MeHee CTporne Asl UsMepeHuin B LieNsiX CONocTaBnNeHns ¢ npeaensHo
J0MyCTUMbIMU 3HaYeHUsIMU B AManasoHe oT 0,1 Ao 0,5 npeaenbHO 4ONYCTUMOrO YPOBHSA BO3AEUCTBNS (pacLuun-
peHHas HeornpegeneHHocTb MeHee 50 %), YeM Ans usamepeHun B auvanasoHe ot 0,5 go 2,0 npegensHo
OONYyCTUMOro YPOBHS BO3AENCTBUSA (paclunpeHHas HeonpeaeneHHocTb MeHee 30 %).

MpunmeyaHwune— Metannsl u MeTannonabl, BelOpaHHble AnA n3yuYeHnsi xapakrepuctuku metoga: Ag, Al, As,
Ba, Be, Cd, Co, Cr, Cu, Fe, Mg, Mn, Mo, Ni, Pb, Sb, Se, Sn, U, V, Zn.

11 MpoTokon ucnbiTaHU

11.1 3anucb pe3ynbTaToB U3MEPEHUN

Bo Bpemsi npoBedeHWs UcnblTaHWI crnedyeT BecTi nogpobHbIN 0TUET, coaepiKallumin, o KparHen mepe,
cneayroLyo MHgopMaLmio:

a) 3asiBreHue o KoHMUAEHUMaNLHOCTM MONYYEHHON UHbopMaLMK, NpU HeobXoAUMMOCTH;

b) nonHyto naeHtTudbmkaLmio npobel Bo3AyXa, B TOM YMCre gaty u MecTo oTbopa, TUn npobbl (MHAMBMAY-
arnbHasi UK cTauroHapHas); MHMLMansl 1 hamunuio paboTHUKA, B 30He AblXaHUs KOTOPOro NpoBoAunu oTéop
npo6 (Unu apyras ngeHTudbmnKauns TMYHOCTM), UMK MECTO, B KOTOPOM 0TGUpany npobel Bosayxa (B criyyae cTa-
LuoHapHoro otbopa npob); kpaTkoe onucaHne NPoOU3BOACTBEHHON AeATENbHOCTU, OCYLLECTBSAEMON BO Bpe-
ms1 oT6opa Npob; yHUKanbHbIA MAEHTUDNKALMOHHbIA Ko Npobbl;

C) CCbIfIKY Ha HACTOALLNIA CTaHAapT;

d) Mapky 1 TMn ncnonb3yemoro npobooT6opHUKa;

e) Mapky, TUM U AMaMeTp ncnonbsyemoro punbTpa;

f) mapky v TMn ncnonb3yemMoro Hacoca, ero MaeHTUUKaLNOHHbIE AaHHbIE;

g) Mapky 1 TUM UCronb3ayemoro pacxogomepa; pabounii 3TanoH; AManasoH 3Ha4YeHnn pacxoga, B KOTo-
POM NPOBEPSANM rpadynpoBKy pacxogomepa; 3HadeHns aTMocepHoro AasneHusa n TemnepaTypbl OKpyXKato-
Lel cpeabl, NpyY HEOBXOAUMOCTMH;

h) Bpemsi Hauyana u okoH4YaHuUsa nepuoaa oTbopa Npob, NPOACIKUTENLHOCTL 0TBOPa NPO6, MUH;

i) cpeaHwit pacxos Bo Bpemst 0T6opa npo6, AMS/MUH;

j) cpenHue 3HauYeHUs TemMnepaTypbl OKpyXatoLeh cpeabl u aTMocdepHOro AaBneHUAa Bo BpeMa otbopa
npo6, np1 HeobxogumocTn

k) 06bem 0TOBpaHHOro BO3ZyXa NP OKPYKAIOLLIMX YCIIOBUAX, B AMS;

1) nHnumanel n damunuio naboparta, nposoausLLero oté6op npob;

m) cpeaHeB3BeLLEeHHOE MO BpeMeHW 3HaYeHne MacCoBOM KOHLIEHTpaLMN Kaaoro Metanna n Metanno-
naa B npobe Bo3Ayxa Npuy TemMnepaTtype okpyatoLlei cpeabl U aTMocepHOM AaBNEeHUU UNU AaBNEHUU, NPU-
BeIEHHOM K CTaHAapTHLIM YCrIoBMsAM, cM3/M3;

n) onucaHue Ncnonb3yeMoin MeToauKN pacTBOpPEHUs NPobbI;

0) aHanuTU4ecKue BeNUYUHbI, UICNONb3yeMble AN BBIMUCIIEHUS pe3yribTaTa U3MepPEHUs, BKIMoYas KOH-
LeHTpaLm1n KaXaoro MeTanna u MeTannonaa B XofioCTOM pacTBOpe U aHannaupyemMoM pacteope npobkl, 06be-
Mbl XOSIOCTOrO pacTBopa W aHanusupyemoro pactsopa npobbl, koadduumeHT pasbasneHuns, npu
HeobxoauMoCTH;

p) TvN(bl) yCTPONCTB, NCMONb3yeMBbIX 415 NOArOTOBKU U aHanu3a npob, ¢ ykasaHneM yHuKanbHbIX naeH-
TUPUKALNOHHBIX AAHHBIX;

() oueHeHHble nNpeaentl 0GHapPYXXeHUs cNeKTpoMeTpa U MeToAa, Npeaentl KoNUYeCTBEHHOTo onpeae-
neHus B paboumx yCrioBuUsaX; HeonpeaeneHHoCTb U3MepeHnid B COOTBETCTBUM C [3]; 1 AaHHbIE MO KOHTPOMIo
KayecTBa pe3ynbTaToB U3MEPEHUIA, N0 3anpocy 3aKkasuuka;

r) onucaHue MoObIX AeNCTBUIA, HE YCTAHOBIEHHBLIX HACTOSILMM CTaHAapTOM, UNW paccMaTpUBaeMbIX
KaK AONONHUTESbHbIE;

S) MHUUManb! U amunuio Unu apyryto naeHTUdUKaLuio nM4HocTn nabopaHTta(os);

t) paty npoBeaeHus aHanuaa;

" CEN—or ¢p. Comité Européen de Normalisation (aHrn. — European Committee for Standardization). MTpum.
TK 457 «Kayecmeo 8030yxa».

22



rocTt P UCO 30011—2017

u) onucaHue nobbIX CyYanHbIX OTKIOHEHWA, 0COBbIX 06CTOATENLCTB NN APYTYHO NONEe3HY nHopma-
Luto.
11.2 MpoToKkon UcnbITaHUn

MpoToKOM UCTIBITAHWUIA AOMKeH BKtoYaThb B ce6s BCo MHbopMaLio 3anpalunBaeMyto 3akas4yukoMm, opra-
HaMK BNacTU U aKkpeUTYIOLLUMMU opraHusaluamn. OH JomkeH BKMoYaTk B cebs, Nno kpalHelt Mepe, criegyto-
LUyto UHcpopmaLmio:

a) BCo uHdopmaLuto o nonyveHun, o6paboTke U xpaHeHUU Npobel;

b) pesynbTaTbl aHanusa npobbl;

) MPUMEHSIEMBIA KOHTPOIb KAYeCcTBa UM AaHHbIe KOHTPONS KauecTBa;

) naeHTUUKALMOHHBIE AaHHbIE NabopaTopuu U aHanuTuka(oB);
) nHdopmauuto 06 ncnons3yemor metoguke otbopa nNpob;
) nHdopmauuo 06 ncnonbayemom npubope 1 obopyaoBaHuy;
g) nobyto gpyryto nHgopmauumio.

c
d
e
f
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MpunoxeHne A
(cnpaBou4HOe)

MpuHuunbl padoTtbl UCIM-MC 1 BosHUKaKwLWMe MewarwLime BNMaHus

A.1 Onwucanve npuHumna pa6otel UCMN-MC

B nacTosilem ctaHgapTe NpuBeAeHO OnMcaHWe MHOTOSMEeMEHTHOro onpederieHnsi MUKPO3INeMEHTOB B BO34yXe
paboyel 30Hb METOAOM MaCC-CNEKTPOMETPUN C UHAYKTUBHO CBsidaHHOW nnaamon (UCI-MC). MaTepuan npobbl B pacTBo-
pe nogaeTcs B MTHEBMAaTMYECKUI pacnblnvTenb, Aanee BNpbICKMBAETCA B PaanoYacTOTHYIO Nnaamy, rae B npoLecce nepe-
HOCa 3HEepruv MPoUCXoAuT AeconbBauus, AUCCOUMaLMs Ha aTtombl M MOHM3auus. MoHbl n3BnekawTcst N3 nnasmbl €
NoMoLLbI0 HTepderica anddepeHLmanbHOro BaKyyMHOro Hacoca v pasgensitoTes UCX0AA U3 OTHOLWEHUSI X MACChl K 3apsi-
Ay KBaApynosibHbIM Macc-CnekTpoMeTpom. VoHbl, npoxoasiue Yepes KBaapynosb, 4eTeKTUPYOTCH AMCKPETHLIM ANoa-
HbIM 3NEKTPOHHBIM YMHOXMTENEM, U uHdopmauus o6 noHe obpabaTeiBaeTcs ccTeMol 06paboTku AaHHbIX. Melwatowwme
BMUSHUS, CBA3AHHbIE C TEXHUKON, AOMKHbI OblTb OBGHAPYXeHbI U CKOPPEKTUPOBAaHSLI. Takasi KOPPEKTUPOBKA AOMKHA BKITHO-
YaTb KOMMEeHcauumio Anst n306apHOro aNemMeHTHOro MeLLaloLero BINIUSHUA U MeLatoLwero BUSIHUS MHOTOATOMHbIX MOHOB,
Morny4YyeHHbIX M3 NNasmbl, @ TaKKe peareHToB Unum MaTpuubl Npobbl. MHCTpyMeHTanbHbIV Apend Tak e, Kak nogaBneHne
UM ynyylweHne XapakTepucTuk npubopa, Bbi3BaHHbIE MaTpuuen npobbl, AOMKHbI OblTb CKOPPEKTUPOBAHbLI NpU
BHYTPEHHEN MOBEPKE.

A.2 PeakunmoHHas AYenKa CTONIKHOBEHNN

B HacTosiwee Bpems 6onbas Yactb Npov3soaumbix npuoopoB MCI-MC cogepXuT peakLnoHHYI0 AYENKY CTONKHO-
BeHun. OHa 06bIYHO coaepxunT ycrpoﬁcnaa nepegayu, KOTopble Bbl3biBaOT CTONTIKHOBEHUE U Anccounaumnio MHOroaToOMHbIX
MOHOB TakvM 06pa3om, YTOBbI OHM MCKIIOHANMCh Kak MelatoLume BInsiHUS ¢ NOMOLLbIO NOAABNEHUS KWHETUYECKOW 3HEp-
rvun. Cructema Taike MOXeT UCToNb3oBaTh 0AVH unu 6onee BUAOB XMMMYECKUX peakumnit, NnpoTekalowme ¢ unu 6e3 nogae-
TNEHUSI KUNHETUYECKON SHeprum, ans ,qaaneVl wero yctpaHeHua mewaiowmx noHOB.

A.3 Mewarwlwme BAUAHUA

B cnyyasx, korga ncnonb3oBaHne peakLMOHHbIX AYeeK CTONKHOBEHWUIN He 4OCTYNHO, HECKONBKO BUAOB MELLAIoLUX
BIMSAHUIA B COBOKYMHOCTU MOTYT NPUBECTU K HETOYHOCTSIM MPU onpeaeneHmm MMKpoanemeHToB. Bnocneactemm MoryT Bo3-
HUKHYTb Cnegyiowme MellatoLme BIMsHWUS.

A.3.1 Usobapuueckoe melualollee BIIUAHWUE NIEMEHTOB

M3obapuueckoe melsaiollee BIUSIHUE INEMEHTOB BbI3BAHO U30TOMaMMU PasrnyHbIX 3MEeMeEHTOB, (hOPMUPYIOLLMX
OQHO- NN ABYX3apsiAHbIE MOHbI, C OANHAKOBLIM HOMUHANbHBIM 3HAYE€HWEM OTHOLLEHUS Maccehl K 3apsigly, KOTOpble He MOryT
6bITb pasgeneHsl BCrieCTBUE HEAOCTATOYHONW pa3pelualoweii crnocobHocTn ucnonb3yemoro npubopa. Bee aneMeHTbI,
onpegensieMble 3TUM METOLOM, UMEIOT, KaK MMHUMYM, OUH U30TOMN, HE NOABEPKEHHbIN M3006apryeckomMy MeLLaioLemy
BNUSHUIO. U3 aHanMTMYeCKMX N30TOMNOB, PEKOMEHAYEMbIX 1S UICNONb30BaHUs C STUM CTAHAAPTHBLIM METOAOM (CM. Tabnu-
uy 2), Tonbko ceneH-82 (KpUnNToH) umeeT n3obapuyeckue aneMeHTHble MeLlatolme BnusiHus. B cnyyae, korga ans goctu-
XeHus Gonbluert YyBCTBUTENbHOCTM MUCMONb3YIOT anbTepHATMBHbIE aHanMTUYEeCKMe U30TOoMbl, umelwme OGonbluyio
pacnpoCcTpaHeHHOCTb, MOXET NPOSIBNATLCA U306apuyeckoe MeLLaloLLee BNUsiHne 3aneMeHToB. Bce AaHHble, nonyyeHHbIe B
TaKWUX YCNOBUSIX, JOIKHbI ObITb OTKOPPEKTUPOBAHbI MYy TEM U3MEPEHUsI CUrHara oT APYroro M30Torna MeLLaloLLEero arieMeHTa
W BbIMMTaHUS COOTBETCTBYIOLLLEN0 OTHOLLEHUSI CUTHANOB M3 3HAYE€HUS1 CUrHana uckomoro unsortona. Heobxogumebie koppek-
TWUPOBKMW AOIDKHbI ObITh 3340KYMEHTUPOBaHbI U BKITIOYEHBI B MPOTOKOS AaHHbIX. CrielyeT OTMETUTDb, YTO Takue KOPPeKTh-
POBKM TOYHbI HACTOSbKO, HACKOMBKO TOYHO M30TOMHOE OTHOLUEHUE, UCTONb3yeMOe B 3NIEMEHTAPHOM ypaBHEHWUM Ans
pac4eToB AaHHbIX. COOTBETCTBYIOLWME U3OTOMHbIE OTHOLLEHUS U MHCTPYMEHTarbHbIE KO3 MULMEHTHI CMELLEHUS JOIDKHbI
6bITb yCTaHOBMNEHDI 10 NPUMEHEHWST JI06bIX KOPPEKTUPOBOK.

A.3.2 U3oTonHan YyBCTBUTENLHOCTbL

M3oTonHas YyBCTBUTENBHOCTD SIBMSIETCS XapaKTEPUCTUKON, onpeaensiowen cteneHsb, 4O KOTOPON MHTEHCUBHOCTL
nukKa onpegerieHHoN Macchbl BHOCUT BKIaZ B coceHWE NUkM Macc. Ha Hee BNUsIloT SHeprua MOHOB U KBaapynonbHoe pabo-
vee paenexHve. Meluatowme BNUsSIHUS MOTYT BO3HUKHYTh BCIieCTBUE NEPEKPLITUS NUKOB, korga cnabuii NUK n3amepsioT B
HenocpeacTBeHHON 6nu3ocTn ¢ Gonee cUnbHbIM NMKOM. BEposITHOCTb TakMx MeLwaloWwmx BNMSHUN 4omkHa 6biTb onpeae-
neHa v paspelueHne npubopa A0MKHO BbITb CKOPPEKTUPOBAHO AN €€ MUHUMU3 AU,

A.3.3 Nzobapuueckoe melualoliee BNUSTHNE MHOTOAaTOMHbIX MOHOB

M3o06apuyeckoe melaiollee BIIMSIHUE MHOFOATOMHbBIX MOHOB Bbl3BaHbl MOHaMK, COCTOSAWMMKN Bonee 1em us ogHoro
aroma ¢ OUHAKOBbIMU HOMUHAIBHLIMM 3HAYEHUSIMW OTHOLLEHUSA MACChl K 3apsiay, KOTopble He MOryT ObiTb pasgeneHsl
BCNeACTBUE HEAOCTAaTOYHOWM pa3peluatoLleli cnocobHOCTU ncnons3yemoro npubopa. Takme noHsl 06b1MHO hopMUPYIOTCA B
nnasme unu cucteme nHTepderica u3 BCriomoraTenbHOro rasa unym KOMNOHeHTOB Npo6bl. bonbwas YacTe Takux mewaio-
Wwumx BNusiHWY 6bina onpegenexa [14], n aTm gaHHble NpUBeaeHsbl B Tabnuue A.1 BMecTe ¢ BNUSIWUMN Ha MeToa Maccamm
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3nemeHTOB. Mellatwwee BNysHUE HeOBXOAUMO BbISBUTL M B CIyYasix, KOrga ero HEBO3MOXHO M3bexaTb nyTem Bblbopa
anbTepHaTUBHOIO U30TONA, CrnedyeT BHECTV COOTBETCTBYIOLLME MONPAaBKM B NOMy4YeHHbIE AaHHbIE. YPaBHEHWS O KOppeK-
TUPOBKW OAHHbIX OOMKHbI ObITb YCTAHOBIEHE! BO BPEMs] MOCMEA0BATENIBHOW aHanuTU4HeCckorn Cepum, NOCKOMNbKY Meluato-
Wye BIUSHWA, BO3HMKAIOLWLME W3-38 MHOTOATOMHBIX WOHOB, BBICOKO 3aBWCAT OT MaTpuubl Npobbl U BbiGPaHHbIX
XapaKkTepucTuK npubopa.

A.3.4 duanyeckoe MmellatoLlee BNUAHNE

dusnyeckoe MellatoLLee BMAHWE CBA3AHO C hManHeckmmm npoLeccamm, KOTopble YNpaBnsiioT NepeHocoM Npobbl B
nnasmy, NpoueccomM nepeeoga npobbl B Nnasmy 1 NPOXoxaeHnemM MOHOB Yepes nHTepdenc NnasmeHHOro Macc-crnekTpo-
mMeTpa. OT0 BNUsIHWE MOXEeT NPOSIBNATLCS KaK pasHuLa Mexgdy OTKIMKOM npubopa oT Npobbl 1 rpagyvipoBOYHbIX pacTBOPOB.
®uanyeckne meLlatowme BNMSHUSI MOTYT BO3HMKaTh NPU NepeHoce pacTBopa B pacnsinuterb (Hanpumep, n3-3a BA3KOCTH),
B ToYke (hOpMMPOBAHUSI a3pO30NS U €r0 TPAHCNOPTUPOBaHUS B MNasMy (Hanpumep, NOBEPXHOCTHOE HaTsXeHWe) Unm Bo
BpeMs NPOLIECCOB BO3BYXAEHUS U MOHU3aUUKM B Camol nnaame. BbicokMe KOHUEeHTpaLumn pacTBOPEHHbIX conen B npobe
NpvBOAST K 06pa3oBaHnIo OTMOXEHNS HA CTeHKax NpoBooTOOPHOro KOHyCca U/MNK KOHyca CKUMMepa, TeM CamMbiM CHUXas
athpeKTUBHBIV ArameTp Connau, Kak crneacTene, nepegady MOHOB. [N CHKEHWS TaknX MeLLatoLLMX BIUSIHUN pekoMeHay-
€MOoe 3Ha4YeHNe KOHLeHTpaumy pacTBOPEHHbIX CONen He oMmKHO npeBbiwaTth 0,2 %. [ins komneHcauum MHOXecTBa hnan-
YECKMX MeLaloWwmX BIUSHUIA MNPOBOAST [JOMOINHUTENbHbIE MNPOBEpPKU. BHYTpeHHWe cTaHdapTbl AOMKHbI KMMEeTb
aHanuTu4eckoe nosegeHne, NoAoGHoOe NoOBeAeHUIO ONpeaensieMbIX 91EMEHTOB.

A.3.5 Bnusanwue achcpekTanamatn

O hekTsl NaMATY BO3HUKAIOT NPU HANOXEHWW CUTHAINoB OT U30TOMOB 3MIEMEHTOB Npeablayweit npobbl Ha HoBoe
namepenve. OHM NPOsBNSAIOTCA BCeAcTBME 0OpasoBaHns OCaXAEHUI Ha CTeHKax NpobooT6OPHOro KOHYCa U KOHYCa CKUM-
mepa, 1 OT HapacTaHus MaTepuana npo6bl B NNa3MeHHON roperke u pacnuluTensHoOn kamepe. Jlokanvaauusi 3Toro Bnus-
HWS 3aBUCUT OT SM1EMEHTOB, U OHO MOXET 6bITb MUHUMU3NPOBAHO NMPOMbIBAHUEM CUCTEMbI XOINOCTbIM PEAKTUBOM MEXAy
n3mepeHnsmn. BeposTHOCTb BOSHMKHOBEHUS adhdpekTa NaMsTu JoIKHa ObiTb YCTAaHOBINEHA BO BPEMS MocneAoBaTenbHON
aHanuTM4ecKkon cepun U Ansi ee yMeHbLUeHUs JomkeH BbiTb BbIGpaH COOTBETCTBYIOWUI MHTEPBAN NPOMBIBOK CUCTEMBI.
Bpemsi npoMbIBKM, HEOOX0AUMOe Ans ONpeaeneHHOro SreMeHTa, 4OMKHO OblTh OLLEHEHO Nepes NPOBEAEHNEM aHanusa.
OTO MOXET ObITb JOCTUIHYTO MyTEM NPONYCKaHWA CTaHAaPTHOrO pacTBOpa, CoAepKalLlero COOTBETCTBYIOLLME SMEMEHTLI, B
TeYeHue nepvoaa, AecsITMKPaTHO NPEeBbIWAlOWEro 3Ha4YeHne BepXHero npegena NMMHeRHOro Anana3oHa HOpManbHOro
nepuoaa aHanusa npobsl, C NocneayoLLMM aHanM3oM XonocTON NPOMbIBHOV NPobbl Yepes 3agaHHble UHTepBarnbl. JJonxex
ObITb OTMEYEH OTPe30K BpeMeHU, TpebyeMbli Ans CHUXKEHWUSA CUTHANOB BELLECTBA, ONpeaenseMoro Npyu aHanuae, B npeae-
nax sHa4eHws1 AeCATUKPaTHOro npegena obHapyxeHus metoaa. ekt NamsATM MOXeT Takke ObiTb OUeHeH B Npegenax
aHanNMTU4ECKON CEPVM MPU NPYMEHEHNN MUHUMYM TPEX MHTErpUpoBaHunii Ansi coopa AaHHbIX. Ecnu nHTerpupoBaHHoe 3Ha-
YeHWe curHana rnocrnefoBaTenbHO YMeHbLLaeTCsl, TO aHanuTUKy criegyeT y4ecTb BepOsiTHOCTb NposeneHus addekra
namsT¥ U NPOBEPUTL COAEPXaHWe aHanuTa B npeapiaylieri npobe, 4Tobbl onpeaenuTs cteneHb BeposiTHocTU. Ecnu
CYWECTBYIOT NPEANOCHINKM ANA NPosBNeHus sddekTa namsitu, To Nnpoba gomkHa GbiTb MOBTOPHO NpOaHanNU3npoBaHa
nocne AnMTenbHOW NPOMbIBKMU.

Tab6nwuya A.1— OcCHOBHble MelLatoLme BIMAHUS MONEKYNsIPHbIX MOHOB [14]

SnemeHT Usoton [ByxsapsgHble MOHbLI, OKasblBalOLLNE MHoroatomMHbIe NOHbI, OKasbiBaloWmMe
MEX3NeMeHTHOe MeluatoLliee BIMAHNE* Mewaiowiee BNUAHWE

107Ag —_ 917r160, 90Z7¢160H

Ag 109A¢ —_ 93Nb160, 927¢160H

As 75As — 40Ar35Cl, 40Ca35Cl, 59Co'%0

B 1B — 10BH
43Ca — 13¢14N160

Ca 44Ca — 12160160

cd 14Cd — 95Mo160, %4Mo160H, %4Zr160H
1M11¢cd 114gn+ 9%8Mo160, 97Mo180H

Co 59Co —_ 43Ca'60, 42Ca'60H, 24Mg35Cl
52Cr — 36Ar160, 40Ar12C, 35C|160H

Cr 53Cr — 37C1160, 36Ar160H

c 63Cuy — 40Ar23Na, 31P160160, 26\Mg37Cl

Y 65Cy — 32g160160H
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OkoHyaHue mabénuusi A. 1

AnemeHT WsoTon [ByxsapsigHble UOHbI, OKasbIBatoLLME MHoroatoMHbIe MOHBI, OkasblBaroLLne
MEX3NIeMEHTHOE MeLuatollee BusHue™ melLatolLee BIsHUe
151y — 13583160
Eu
153y — 37Ba160
Ga 69Ga 138gg++ 53Cr160, 38Ar31P, 35C|160160
Ge 74Ge 745e* 40Ar343 37CIB7C]
In 15| 11550+ _
Ir 193¢ — 177THf160
24\Mg _ 120120
Mg
25Mg — 12¢13¢
Mn 55Mn — 23Na32s, 38Ar160H, 40Ar14NH
Mo 9%BMo 9BRu* —
58Njj 58Fe* 42Ca160, 4Ca14N, 23Na35Cl,
26)\|g328
N BONj — 44C4160, 43Ca160H, 26Mg37Cl,
23Ng37Cl
Pd 108pg 108C g+ 92\ 0160, 927160
Pt 195p¢t — 179Hf160
Re 187Re 187OS+ —_—
Ru 102Ry 102pg+ —_
Sb 123gp 123Te+ —
Sc 45Sc — 130160160, 12C160160H
77Se — 40Ca37Cl, 42Ca35Cl, 40Ar37Cl,
38Ar38ArH
Se 785e — 38Ar40AT, 43Cad5ClI
82ge 82K+ -
51y - 35C|160, 348160H, 37(;|14Nl
\ 3BAr14NH
6470 64Njj+ 27A137C|, 328328, 325160160,
48Ca160
66Zn — 31p35C), 328345, 54Fe12C,
Zn 345160160
68Zn 136Bg*+ S4Fe14N, 31P37C, 56Fe12C,
34g34g, 40Ar14NT4N, 34160160

wen Tabnuue.

* Tpy BLICOKMX 3HAYEHMSIX MACCOBOM KOHLIEHTPALMN ONPEENsIEMbIX STIEMEHTOB MELLAIoLLNe BINSHUSA MOTYT BbiTb
BbI3BaHbl 06Pa3oBaHMeM APYrNX MHOFOATOMHbLIX MOHOB UK ABYX3apsiAiHbLIX MOHOB, KOTOPLIE He NpuBeaeHb! B HacTOs-

26




rocT P UCO 30011—2017

Mpunoxenne B
(cnpaBouHoe)

PYKOBOACTBO no TeXxHUu4eCKomy chnyxmaaumo cnekTpomMmeTpa ¢ UHAYKTUBHO CBA3aHHON NnasMon

B.1 [oroBop Ha TexHnuyeckoe obcnyxmBaHne

PekomeHayeTcst 3aKI0UUTBL OMOBOP HA TEXHUHECKOE 06CNYXMBaHME NO CNEAYIOLWNM NPUHUHAM:

a) TexHudyeckoe oBCnyXMBaHUE U rPagyMpoBKa HEKOTOPbLIX KOMMOHEHTOB CNEKTPOMETPOB MOMYT HE BXOAUTL B
06nacTb KOMMNEeTEeHTHOCTH Naboparopum;

b) mogepHusaums o6opyaoBaHMA M NPOrpamMmmMHOro o6ecneveHns, n annapaTHbiX CPeacTs 4acTo BKMoYeHa B KOMN-
NEKC YCINyr Mo TEXHUYECKOMY OGCINY)XUBAHUIO;

C) 3ayacTylo Nony4YnThb 3anacHble YacTu U AETaNN MOXHO TONBbKO HENOCPEACTBEHHO OT M3rOTOBUTENS;

d) HekoTOpble CUCTEMDBI aKKpeANTaLMKN TPEBYIOT, YTOGbI NONB30BATENN MMENN AOTOBOP HA TEXHUHECKOE 0GCNYXN-

BaHwue.

Mpu 3aknioveHUm AOroBOpa PEKOMEHAYETCH NPOBEPUTL YPOBEHb NpeanaraemMblix YCnyr, BpemMsa OTKIIMKA, CTeneHb
OMbITHOCTM U 3HAHWIA CNIeLManucToB, a TakKe NEPUO] BPEMEHW, B TEHEHNE KOTOPOro M3roToBUTENb GyAeT NPOBOANTL TEX-
Hu4eckoe obcnyxuBaHue NpnGopa n NPeaoCTaBATL 3anacHbIe YacTu u AeTanm.

B.2 BHyTpeHHWMI KOHTPONbL
B.2.1 XypHan onepaTtuBHOro KOHTpons

PekoMeHayeTcsi BECTY XKypHAn OnepaTMBHONO KOHTPOSA CNEKTPOMETPA U BHOCUTL B HETO Creaylowyo HdopmMa-

Luio;

- noapobHyio NHopMaLmMIo U3 A4OroBOPa Ha TEXHUYECKOE 06CNY)XMBaHWE C YKa3aHWEM KOHTAKTHbIX AaHHbIX;

- O0TYeTbl 0 NPOBEAEHNN TEXHNYECKOro obCcnyxuBaHus;

- AaHHble 06 MCcnonb3oBaHUK CNEKTPOMETPa (KTO U B TEHEHWE Kakoro Nnepuoaa BpeMeHn ero ucnonb3oean);

- nogpobHyte MHOPMAaLMI0 O HEUCTIPABHOCTSIX M 3amMeHe 3anacHbIX YacTen u geTanein caMmm Nonb3oBartenem.

B.2.2 O6wWMM TeXHUYECKUIA KOHTPOIb

PekoMeHayeTcsi Npy NPOBEAEHNN TEXHUYECKOrO KOHTPOIA CNeAoBaTh UHCTPYKLMSIM PYKOBOACTBA MO 3KCnnyaTauum.
HeBbinonHeHne TpeboBaHui pykOBOACTBA MO SKCNIyaTaumMmu MOXeT NPUBECTU K TOMY, UTO JIOFOBOP Ha TEXHUYECKOE 06 Cny-

XusaHue OyaeTt HegencTBUTENEH.

Cnegyet nepnoanyecky NpoBOAUTL NMPOBEPKM:

- BO3JYLHbIX OUNbTPOB:

- CUCTeMbl OXNnaxaeHus:

- rasonpoBooB:

- cuctemsl cbpoca
n36biTKa rasa:

MpoBepstoT 3acopeHnsi punbTpa. BolHUMaIOT, NPOMLIBAIOT W BLICYLUMBAIOT UK 3ame-
HSIOT NPW 3aKynopke.

MpoeepsitoT hunbTp. MpoBEpsIOT NNOTHOCTL coeMHEHW. [TpoOBEPSIOT YPOBHU BOAbI,
aHTudpr3a n hyHruuuaa. NpoeepsailoT Ha NpeagMeT crefoB KOppo3aun obnacTu meTarn-
nnyeckmx coeanHeHui. MNMogpobHasa nHdopmaums npueeaeHa B pyKOBOLCTBE MO 9KC-
nnyarauuu.

MpoBepsitoT NNOTHOCTL COEAUHEHWI, HA NPeAMET YTEUEK U NEPEKPYUMBAHUS; NPOBE-
psitoT 9hHEKTUBHOCTL BHYTPEHHUX DUNBTPOB U MACMOYNOBUTENEN, TAKOKE NPOBEPSIOT
AaeneHve Ha Bxogax. [MoapobHan nHcopmMaums NnpuBeaeHa B pyKOBOACTBE MO IKCNIy-
aTauum.

MpoBepsiloT NNOTHOCTE COeAUHEHUI, Ha NpegMeT NepeKpyuMBaHus u yTevek. [Npoee-
psitoT 3D HEKTUBHOCTE CUCTEMBI BEHTUNSILUKA. [1pK HEOGXOAMMOCTU KOHCYNBTUPYIOTCSA
C 3KCMepTOoM Mo cucTemam BeHTunsauun. NMogpobHas nHpopmaumst npuBeaeHa B pyKo-
BOACTBE MO 3KChnyataumm.

B.2.3 O6cnyxvBaHne npnbopa
CnepyeT NpoBoAWTE NPOBEPKM 060pyaoBaHUS:

- TpyboK nepucTanstu-
YeCKoro Hacoca;

- OPpYrux CoeauHUTENbHbIX
TpYOOK:

MpoeepsitoT TPYyGKM Nepea NCNONb30BAHWEM Ha BbISIBIEHME BMSITUH U MOBPEXAEHUIA.
Mpu BBeaeHWn B 3KCMNyaTauuio HOBbIX Tpybok TpebyeTcsi nepuoa npuvpaboTku.
Wcnonb3ayoT Tonbko TpyGKW, W3rOTOBMEHHbIE U3 NOAXOASLMUX XUMUUYECKU CTOMKMX
maTtepuanos. Bo Bpems akcnnyataumm npoBepku MOryT 6bIThb BbINONHEHL 06 bEMHbLIM
METOAOM C UCTIONb30BAHMEM U3MEPUTENBHOIO LIMNUHAPA U CEKYHAOMEPA.

MpoBoAAT NnepuognyecKknii OCMOTP COEANHEHNI Ha BbISIBIIEHUE 3aCOPEHNI U OTITOXe-
HWUI, TaKKe NPOBEPSIOT Ha NPeaMeT NepekpyyMBaHus U colnudgoBaHus Tpybok, ecnv
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pacnbinuTensi:

pacnbNUTENLHON Kamepbl:

APEHaXHOW CUCTEMBI:

KOHTEWHEpa st OTXOA0B:

aBToOMaTU4eCcKoro npo-

600TOOPHMKA 1 APYIMX YCTPOWUCTE
ans BBoga npob:

ropenku:;

Kopryca ropenku:
P4 reHepatopa:
KoMnbloTepa:
BaKyyMHOro Hacoca:

npo600oT60pHOro KoHyca

N KOHyCa CKMMmMepa:

28

OHW NOACOEAMHEHBI K aBTOMaTUYECKOMY YCTPOWCTBY OTHOpa npob, cBsizaHHOMY C
MEXaHUYECKON PYKON-MaHUIYIIATOPOM.

MpoBoasT NneprnoguUeckue 0OCMOTPLI HA BLISBMEHWE 3aCOPEHNS U NPOBEPSAIOT KOTbLE-
Bbl€ YNNOTHEHUS N COEANHEHUSI MEXAY PACMbININTENEM W PACNBITNTENBHON KaMePOiA.

Meprognyeckn ocMaTpuBalOT PacnbiNUMTENBHYIO KAaMepy C Lenbio yoeautbcsi B TOM,
4YTO OHa ABMSAETCH YMCTON, a cnnebl 3adhdekTuBHO yaansioTca. MNMposepsioT repmeTny-
HOCTb U COEAUHEHWUST MEXAY PacnblNUTENbHOW KAMEPOMN 1 TOPENKON.

Mepuoanyeckn NpoBEpPSIIOT YPOBEHb XXMAKOCTU B KOHTENHepe ANs 0TX040B u obecne-
YMBAIOT NNaBHbIN CTOK XXMAKMX OTXOA0B U3 PacnbiNUTENbHON Kamepbl B crivB. NMpoBe-
pPAIOT cnvBHble TPybkM Ha npeameT OGHApYXEHUS NPU3HAKOB CKPyYMBaHUS U
OTNOXEHUN.

Meproauqeckn 0cMaTPUBAIOT KOHTENHEP ANS OTXOA0B W HE AOMYCKAIOT €ro nepenor-
HeHwus.

Meproauyecku NPOBEPSIIOT KOMNOHEHTbI N COEAMHEHNA CO CNEKTPOMETPOM; CNEAYIOT
MHCTPYKUMSIM PYKOBOZCTEA M0 3KCMnyaTauuu.

Meprognyeckn NPoBEPSIIOT roperky u ee ICTUPOBKY. MPOBEPAIOT NONOXEHUE NHXKEK-
TOpa, TaKKke NPOBEPSIIOT €0 Ha HaNW4We OTNOXEHUIN U ocagkoB. MpoBepsilOT Kopnyc
ropesnkn Ha npegMeT CrefoB KOPPO3WK, a Takke Ha NpeaMeT HAKOMIEeHNs 0CaaKOB.
MpoBepsIoT KoNbUEBLIE YNNOTHEHWUS HA NpeaMeT yTedek. MNpu HeobxoaMMocTn oumnc-
TKW U (UNW) 3aMeHbl MHXEKTOPa UMK FOPenkn CneayoT UHCTPYKUMSIM PYKOBOACTBA MO
aKkcnnyaTauun.

Meproanyeckn NpoBePsIOT HA BLISIBEHWE CNEAOB KOPPO3WUM UM yTEUEK.

Meproauyecku NPOBEpPSIOT FreHEPATOP N KOMMOHEHTLI CUCTEMbI FTEHEPUPOBaHUSA MNa3s-
Mbl Ha BbisIBNIeHWe CNeaoB koppo3un. [ns nposedeHns cneumanbHbIX MPOBEpPOK
MOXeT NoTPeboBaThHCS BbI30B UHKEHEPA NO TEXHUYECKOMY 0GCNYXUBaHUIO.

Mepnognyeckn BbINONHSIIOT pe3epBHOE KONMMpoBaHWe harnos ¢ JaHHLIMKY, yaansioT
NUwHWe ainbsl M NPOBEPSAIOT CeTeBble NOAKITIOYEHUS.

CnepyloT MHCTPYKLUUSIM PYKOBOACTBA NO 3KCNIyaTaLum Nnpu 3ameHe macna (3a ucksio-
YEHNEeM HaCOCOB, KOTOPbIE HE UCTIONB3YIOT MaCcno) U NPUMEHSIEMOro hunbTpa.

Meproauyecky oCMaTpUBAIOT KOHYChI U OYMLLAIOT UMK 3aMeHSTIOT UX NPU HANNYUKM BO
BXOJHOM OTBEPCTUM CIEOB OTIIOKEHUs!, UBMEHEHUS LiBETa UNu UcKkaxeHus. Cneayiot
VHCTPYKUMSIM PYKOBOLCTBA MO SKCMnyaTauvu Npv npoeegeHun TpeGyeMon oHnCTKu
UMK 3aMeHbl.
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MpunoxeHne C
(cnpaBo4Hoe)

an/IBe,D,eHI/Ie pe3ynbTatoB Msmepean?l MaccoBoOMn KOHLUeHTpaunm metannoBs 1 metTannongoB
B BO3AyXe K CTaHAapPTHBIM YCITOBUAM

Mpun HeobxogumocTn (cm. MCO 15202-1) MmaccoByio KOHLEHTPaUUIO MeTanmna unu metannovaa B npobe Bo3gyxa,
NPUBEAEHHYIO K CTaHAaPTHLIM yCroBuaM (Hanpumep, Temneparype 293 Ku gaenenuio 101,3kMMa) pp core B Mr/M3, BbluKC-
NS0T No hopmyne

P - p (1013-73) (c.1
M,corr M (P2~293).

A€ Py corr — CKOPPEKTUPOBaHHASH KOHLEHTpauusi MeTanna uiv metannovusa s npobe Bosayxa npy craHaapTHbIX ycro-
ABUX, MI/MS;
Py — MaccoBas KOHUEHTpaLms MeTanna unm Metannonaa s npobe Boagyxa npm OKpy>aioLwmx yernoBusix, Mr/m3;
T, — cpeaHsas Temneparypa Bo Bpems oT6opa npob, K;
p, — cpegHee aTmocdepHoe AaBneHue Bo Bpems 0T6opa npob, ka;
293 — crangapTHas Temneparypa, K;
101,3 — cTaHgapTHoe atmocdepHoe gaeneHue, klla.
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MNpunoxenne QA
(cnpaBouHOe)

CBefileHUA 0 COOTBETCTBUU CCLINTOYHbIX MeXAYHapOoAHbIX CTaHAAPTOB HAUUOHANbHLIM CTaHA_apPTaM

Ta6bnuuya OJAA

O6o3HaueHne CCbINOYHOro CreneHb O6o3HaveHne u HaumeHoBaHue
MeXayHapoaHOro craHaapTa COOTBETCTBUSA COOTBETCTBYIOLLErO HALUMOHANLHOTO CTaHaapTa
ISO 1042 — *
ISO 3585 — *
ISO 8655-1 — *
ISO 8655-2 — *
ISO 8655-5 — *
ISO 15202-1 IDT MOCT P UCO 15202-1—2014 «Bo3gyx paboven

30Hbl. Onpegenexlne cogepxaHns MeTanmnoB n Me-
Tannongos B TBepAbIX HacTuuax aspo3ona Metoaom
aTOMHOW 3MUCCUOHHON CNEKTPOMETPUN C MHAYKTUB-
HO-CBSi3aHHOM Nna3mon. Yactb 1. OT60p Npob»

ISO 15202-2 IDT FOCT P NCO 15202-2—2008 «Bos3gyx pabovei
30Hbl. OnpegeneHne MeTannoB U MeTannouwgos B
TBEPAbIX YacTMuax aspo3orisi MeTOAOM aTOMHOM
SMUCCUOHHOM CrekTpoMeTpun C UHOYKTUBHO-CBA3aH-
Hol nna3moi. Yacts 2. NMoarotoBka npo6»

* COOTBETCTBYIOLLMIF HALMOHASBHLIM CTaHAapT oTcyTcTBYET. [lo ero yTBepXaeHUs peKoMeHAyeTCs UCNorib3oBaThb
nepeBo Ha PYyCCKUI s3bIK AaHHOrO MeXAyHapogHOoro craHaapTa.

MpumedaHue— B HacTosiwen Tabnuue NCNonNL30BaHO cnegyiowee ycnosHoe 0603HaveHne cteneHn cooT-
BETCTBUSA CTaHAAPTOB:
- |IDT — naeHTU4YHbIe CTaHOAPThI.
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