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MNpeavcnosue

Llenun v npuHumnel cTangapTusaunm B Poccuiickoin Pegepavnmmn yctaHoBneHbl PegeparnbHbelM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHWYeCKOM perynnuposaHuny, a npasuna npuMeHeHUst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®eaepaumm — FMOCT P 1.0—2004 «CtaHgapTtusaums B Poccuiickon degepaumn.
OCHOBHbIE MNONOXEHUAY

CBepeHusi o cTaHpapTe

1 MOArOTOBNEH OTkpbITEIM akuMoHepHbIM oblecTBoM «Hay4yHo-nccneaoBaTenbCKUn LIEHTP KOH-
TPONsA U AnarHocTukn TexHunyeckux cuctem» (OAO «HUL KO ») Ha ocHoBe COGCTBEHHOMO ayTEHTUYHOTO Nepe-
BOJA CTaHAapTa, yKasaHHOoro B NyHKTe 4

2 BHECEH TexHn4yeckum kommuteToM no ctangaptusaunn TK457 «KavecTso Bosgyxa»

3 YTBEPXOEH W BBEAEH B AEWCTBUE MMpukasom degeparbHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuio u MeTponorum ot 11 aekabpsa 2008 r. Ne 383-cT

4 HacTosawwn ctaHgapT uaeHTndeH mexayHapoaHomMy ctaHaapty MCO 15202-3:2004 «Bosgyx pabo-
yel 30Hbl. ONpegeneHne MeTannoB U MeTanIoMaoB B TBEPAbIX YacTULaX adpo30s8 MeToA0M aTOMHO 3MUC-
CUOHHOW CNEKTPOMEeTPUU € WHAYKTUBHO CBAisaHHOW nnasmon. Yactb 3. AHanus» (ISO 15202-3:2004
«Workplace air — Determination of metals and metalloids in airborne particulate matter by inductively coupled
plasma atomic emission spectrometry — Part 3: Analysis».

Mpu npUMeHeHNW HacTosLLEero cTaHAapTa pEKOMeHAYETCA UCNOMb30BaTh BMECTO CChIMOYHbIX MeXayHa-
pPOAHbIX CTaHA4apPTOB COOTBETCTBYHOLLME UM HaUMOHanbHbIe cTaHAapTel Poccuiickon Peaepaumun, ceegeHus o
KOTOpPbIX NPUBEAEHbI B AONCNHUTENBHOM NpunoxeHun E

5 BBEJEH BIMEPBbIE

UHpopmayuss 06 USMeHeHUAX K HacmosweMy cmarHOapmy nybriukyemcsi 8 exe200H0 uzdasaeMoM
UHbopMayUOHHOM yKa3amerie « HayuoHanbHbie cmaHOapmbl», @ MEKCM U3MEHEHUL U NOnpasoK — 6 exeMe-
CcAYHO UzdasaeMbix UHHOPMaYUOHHBLIX yKkazamensax « HayuoHaneHbie cmaHOapmei». B cny4dae nepecmMompa
(3ameHbI) unu ommeHbl Hacmosweao cmaHdapma coomeemcemeyroujee yeedomrieHue 6ydem onybrnukoeaHo
8 eXXeMeCsIYHO us0asaeMoM UHOpMayUOHHOM ykasamerle «HauuoHanbHbie cmaHOapmei». Coomeemcmey-
rowas uHbopmauusi, yeedomneHue U mekcmel pasmearomcesi makke 8 UHGhopMaLUOHHOL cucmeme obuiez0
rosib308aHus — Ha ochuyuanbHomMm catime @edeparibHO20 azeHmcemea 10 MeXHUYECKOMY peaynuposaHuio u
mempornoauu 8 cemu UHmepHem
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My perynuposaHuio U MeTponoruu
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BBepeHue

300poBbe paboTHUKOB MHOTUX OTPaciien MPOMBILLIIEHHOCTU NOABEpraeTcs PUCKY Npu BAbIXaHUA BO3aY-
Xa, cogepKallero TokcuyHble MeTannbl u MeTannouael. Cneynanmcram B 061acT NPOMBbILLNEHHON FMIMeHb 1
oxpaHbl Tpyda Heobxodnmo onpeaensts 3peKTUBHOCTL MEPONPUATUIA, NPeAnpUHIMaeMbIX 4718 KOHTPONA
BpeaHbIX BO3AENCTBUA Ha pabOTHUKOB, YTO OObLIYHO AOCTUraeTCA U3MepeHnsMU coaepXkaHusa MeTasnmnoB U
MeTannouMaos B Bo3ayxe paboyeit 30HbI.

Komnnekc mexayHapoaHbix ctaHgapToB MCO 15202 yctaHaBnuBaeT o6Lme NomnoXeHust no onpeaene-
HUIO MaCCOBOW KOHLEHTPaLLM1 MeTanNmoB 1 MeTannouaos B Bo3ayxe paboyei 30Hbl C UCNOSb30BaHUEM aTOM-
HOM 3MNCCUOHHOWK CNEKTPOMETPUN C UHAYKTUBHO CBSI3aHHOM nnasmon (ASC UCI).

B nepsoit yactn UCO 15202 npuseaeHsl TpeboBaHUA COOTBETCTBYIOLUX MEXAYHAPOAHLIX, eBponeit-
CKNX W HaUMOHarnbHbIX CTAHAAPTOB K XapakTepucTukaM U MeTofam ucnbliTaHuin obopyaoBaHus ana otéopa
npo6. MNepaavacts MCO 15202 gononHaeT o6Lme NONoXKeHUs, 0OTHOCALUECS K CTpaTer oLLeHKUM nusmepe-
HWIA, a Takke ycTaHaBnuBaeT MeTod 0Toopa Npob TBepAbIX HacTuL a3po 30515 ANl X NocreAyoLwero XumMmmyec-
Koro aHanusa.

Bo BTopoit yactu MCO 15202 onncaHo HeCkonbko MeToauK NoaroTOBKM pacTBOpPOB Npob MeTannos u
MeTannouaos AN nocreaylowero aHanusa ¢ ucnonssosaHnem A3C UCT.

HacToawun ctaHgapt naeHtudeH Tpetbent yactn MCO 15202, paspaboTaHHOW ¢ Lenbio obecneunTb
Ucnonb3oBaHWe MeToAa AOCTOBEPHOrO onpeaeneHusa coaepxaHua pasHoobpasHbiX MeTarsioB U MeTanon-
0B B Bo3ayxe paboyen 3o0Hbl. MeToanka, NnpuBeaeHHan B cTaHAapTe, NpeAHasHaveHa ans npuMeHeHus cne-
uManuctaMm B o6nact NPOMLIWNEHHON MMrMeHbl U oxpaHbl Tpyaa, aHanuTudeckumu nabopartopuamu,
MPOMBILLNIEHHBIMU NPEANPUATUAMN — NOTPEOUTENAMN MeTaNIoB U METaNNOUAOB, X paboTHUKaMU U T.4.

BobinonHeHue TpeboBaHWil HACTOAWEro cTaHAapTa U UHTEPMpeTauuio NonyYeHHbIX pesynbTaToB, Kak
npeanonaraeTca, A0STKEH OCYLECTBAATL KBANUULMPOBAaHHbLIN U ONbITHLIA NepcoHan.
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HAUUWOHANBbHBIA CTAHOAPT POCCUUCKOMN SGENEPALUUMU

Bo3nyx paboyeit 30HbI
ONPEQENEHUE METANNOB U METANNOUAOB B TBEPAbLIX HACTULIAX A3SPO30114
METOOOM ATOMHOW 3MUCCUOHHOW CMEKTPOMETPUU
C UHOYKTUBHO CBA3AHHOW MNITA3MOW
YacTtb 3

AHanus

Workplace air. Determination of metals and metalloids in airborne particulate matter by inductively
coupled plasma atomic emission spectrometry. Part 3. Analysis

Darta BBeaeHnsa — 2009—12—01

1 O6nacTb NnpuUMeHeHusA

HacToswuwin cTaHgapT ycTaHaBnuBaeT MeTo aHanusa pacTBOPOB, MPUrOTOBNEHHbIX B COOTBETCTBUN C
NCO 15202-2 Ha ocHoBe Npob TBepAbIX YacTUL, a3po30ns, YNoBNeHHbIX B cooTBeTcTBUM ¢ UCO 15202-1, ¢
NCMoMb30BaHNEM aTOMHO-3MUCCUOHHON CMEKTPOMETPUU € MHAYKTUBHO cBA3aHHOW rutasmon (ASC UCH).
CrtaHpapToM ycTaHoBEHbl TpeboBaHus K pa3paboTke MeToANKM aHannsa, KOHTPOo XapakTepUCTUK U NpoBe-
AEHuIo TekyLLIero aHanuaa.

MeTog, yCcTaHOBMNEHHbIA CTaHAapTOM, MPUMEHUM 47151 OLeHKWU YPOBHE ! Bpe4HOro BO3AeUCTBUS Ha paboT-
HUKOB MeTannoB M MeTannongos, cogepXallmxcs B paboveil 30He, ¢ LeNblo ConocTaBneHus ¢ npeaenbHo
AOMyCTUMBIMU 3HaYeHUAMU (Hanpumep, cm. [1], [2]).

Hwxe nprBeaeH nepeyveHb MeTaNI0B U METaNonaoBs, AN KOTOPbIX YCTaHOBMEHbI NpeAenbHO A0NYCTH-
Mble 3HaveHus (cMm. [3]), a Takke NPUMEHUMbI O4Ha UM HECKOMNBbKO MEeTOAMK pacTBOPEHUs Npob, ycTaHOBREH-
Heix MCO 15202-2, n MeToa aHanuaa, yCTaHOBIIEHHbIA HacTosWmMM cTaHgapTom. MepeyeHb He aABnaeTcA
ncuyepneiatownmM. MHgopmauus oTHocuTenbHo apeKTUBHOCTU NMPUMEHEHNSA KOHKPETHBIX MeTOANK pacTBO-
peHuna npob no NCO 15202-2, cogepxaliux 3NeMeHTbl, HAaUMEHOBaHMS KOTOPLIX BblAENEHbI KYPCUBOM,
OTCyTCTBYET.

AntoMuHuin Kanbuun MarHunia CeneH Bonbdpam
Cypbma Xpom MapraHey, Cepebpo Ypa
Mbiwwbsak KobanbT PTyTb HaTtpuia Banaguin
Bapuit Menb MonunbaeH CTtpoHuuni UtTpuin
Bepunnui FagpHudl Hukenb TaHman LnHk
Bucmyt nnoul ®ocdop Tennyp LinpkoHui
Bop XKeneszo lnamuHa Tannun

Leanin CauHeL Kanuia Onoso

Kagmuia NMntnia Poduti TutaH

MpunmeyaHune— Metoa, npvBeAeHHbIV B HACTOALWLEM CTaHAapTe, HE NPUMEHSIIOT 4515 ONpeAeieHNs coaepxa-
HUSi SNIeMeHTapHOW PTYTH, TaK KaK ee napbl He MOTyT BbiTb YNOBNEHbI B cooTBeTCTBUM ¢ MICO 15202-1.

WU3panne opnumnansHoe
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MeToaunky aHanusa npuMeHsIoT Ans OLEHKU BpeAHOro BO3AeNCTBUS MO OTHOLLIEHUIO K NpeaenbHbIM YpoB-
HAM BO3AenCcTBUA AN 60NbLUMHCTBA MeTanmoB U MeTanionaos, HAUMEHOBaHNUSA KOTOPLIX NPUBEAEHDI BhilLe,
Koraa TunuYHasi o6 bemMHasi CKopoCTb MOTOKA COCTaBNAET 2 N/MUH ANA BpeMeHu oToopa npo6 ot 30 MuH Ao 84, 1
ANA OUEeHKN BO34eACTBMUS MO OTHOLLEHUIO K MpeAenam AonyCTUMOro KpaTKOCPOYHOTo BO3AENCTBUSA, Koraa oHa
npumeHuma (cMm. 10.4). Ans AaHHON METOAMKW HeXapakTepHbl 3HauuTesNbHble cnekTpanbHble nomexu’
(cm. 10.5) npu ycnosuu Belbopa Ans aHanuaa noaxoaawmnx 4nuH BonH. OgHako BBegeHUe HegoCTOBEPHOMN
nonpasku Ha poH 1 (MNKU) HeNonHoe coBnageHne MaTpul PacTBOPOB MOXET HeGNAronpuUATHO NOBAUATL HA
pesynbTaTbl U3BMEpPEeHUiA.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLeM cTaHAapTe UCNOMNb30BaHbl HOPMAaTUBHBIE CCLINKU Ha cneayoLe MexXayHapoaHble CTaH-
napTbl:

NCO 648:1977 Mocyna nabopaTopHas cTeknaHHasA. MuneTkn ¢ ogHo MeTKon

NCO 1042:1998 TlMocyna nabopaTtopHas cTeknaHHan. MepHble Konbbl ¢ 0aqHON MeTKON

NCO 3585:1998 bopocunukatHoe ctekno 3.3. CBonctea

NCO 3696:1987 Bopa ons nabopaTtopHoro aHanusa. TexHudeckue TpeboBaHus U MeToabl UCNbITaHNIA

NCO 8655-1:2002 YcTponcTBa MepHble, NpusoAnMbIe B AeUcTBUE nopluHeM. Yacts 1. TepMuHonorus,
o6ume TpeboBaHUA U pekoMeHaaLU1 Nonb3oBaTento

MCO 8655-2:2002 YcTpoicTBa MepHble, NPUBOAUMbIE B AeNCTBUe nopluHeM. YacTe 2. MuneTtku, npu-
BOAUMbIE B AECTBME NOPLUHEM

NCO 8655-5:2002 YcTpoicTBa MepHble, NpusoguMble B AelcTBue nopluHem. Yacte 5. [osupytowme
YCTPOWCTBA

MCO 8655-6:2002 YcTponcTBa MepHble, NpuBoAnMbIE B AecTBUe nopluHeM. YacTe 6. [paBumMeTpu-
yeckne MeTobl onpeaeneHns NorpeLIHoOCTU N3MepeHni

MCO 15202-1:2000 Bosgyxpaboueit 30Hbl. OnpeaeneHne MeTanoB U MeTanIonaos B TBepAbIX HaCTU-
Luax aspos3ons MeTtogoM aTOMHOW 3MWUCCUOHHOW CNEeKTPOMETPUUM C WHAYKTUBHO CBSA3AHHOW MNasmo.
YacTb 1. OT60p npob

MCO 15202-2:2001 Bosgyx paboueit 30HEI. OnpeaeneHne MeTannos U MeTannonaos B YacTuuax Teep-
Joro asposonsi MeTo4oM aTOMHOW 3MWUCCUOHHOW CMEeKTPOMETPUM C WUHAYKTUBHO CBA3aHHOW MNNasmon.
YacTb 2. Mogrotoeka npob

3 TepMuHbI M onpeaeneHus

B HacTosLwwem cTaHgapTe NpYMeHeHbl criegyroLlmne TepMUHBI C COOTBETCTBYOLWUMN onpeaeneHnaMn:

3.1 O6wue onpeageneHus

3.1.1 xumMuyeckoe BellecTBO (chemical agent): JTl060 XMMUHECKUIA 3NEMEHT NN coeauHeHne, Ynuc-
TOe UNWN B CMecu, cyLlecTBytoLlee B Npupoge unn obpasosaBLlUeecs B pe3ynbTate TPyA0BOW AeATENbHOCTH,
npounsBefeHHOE NpegHaMePEeHHO UM HET, C LLeNbHo MPOAAXKN UMN HeT.

3.1.2 MeToaMKa BbINONHEHUA U3MepeHUn (measuring procedure): CoBOKYNHOCTb onepaLuuii u npa-
BMMN oTOOpPa 1 aHanuaa ogHoro Unu bonee XMMUYECKOro BELLIEeCTBA B BO3AYXE, BKITHOYas XpaHeHNe U TpaHcnop-
TMpoBaHwue Npob.

3.1.3 ycpeaHeHHass no BpeMeHU KoHUeHTpauusa (time-weighted average concentration, TWA
concentration): MaccoBasi KOHLEHTpaLMsa XMMAYEeCKoro BelLecTBa B Bo3Ayxe, ycpeaHeHHas 3a pernameHTu-
POBaHHbIA NEPUO BPEMEHMU.

Mpwnmeyanune— bonee nogpobHas nHdopMaLUs NO YCPeaHEHHbIM N0 BPEMEHU MaCCOBbLIM KOHLEHTpaLuuaM
npuBefeHa B exerogHbiXx marepuanax AMepuKaHCKOW KOH(pepeHUUW MMIMEeHUCTOB rocydapCTBEHHbIX MPOMbILWMEHHbIX
npeanpusituii (ACGIH) [3].

) B oTeuecTBEHHONM METPONOTMYECKON NPaKTUKE 3TOMy TEPMUHY COOTBETCTBYET NOHSITUE BIMSIOLIAs BENUUMHAY,
noJ KOTOpOli B A@HHOM KOHTEKCTe CrieflyeT NoHMMaTk NPUCYTCTBME B NpoGe anemMeHToB, CrneKTparibHble JIMHUM KOTOPbIX
MOryT HaknagblBaTbCs Ha BbiOpaHHble aHanUTMYeckne NUHUKM aHanutoB (cM. PMIM 29—99 «lMocypapcTeeHHas cuctema
obecnevenuns eguHcTBa namepeHuii. Metponoruns. OCHOBHbIE TEPMUHBI U OnpeaeneHns», NyHKT 3.9).

2
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3.1.4 npepenbHoe 3HauveHue') (limitvalue): MpeaensHo AONYCTUMOE 3HAYEHWE MACCOBOW KOHLEHTpa-
L XMMUYECKOro BeLLleCTBa B BO3AYXeE.

MpumedaHu e—lMpumepom sBNsIETCS NPeAernbHO AONYCTVMOE 3Ha4YeHNe MacCOBOW KOHLIEHTPaLMK NS KOH-
KPETHOro XMMUYECKOro BeLecTBa B BO3dyxe paboueli 30Hbl, yctaHoeneHHoe ACGIH [3].

3.1.5 pernameHTUpoOBaHHbIN Nepuop (reference period): YcTaHOBNEHHBIN NEPUO BPEMEHU, KKOTOPO-
MYy OTHECEHO NpeaeribHO oNYCTUMOE 3HAaYEHUE MaCCOBOM KOHLIEHTpaLnn KOHKPETHOrO XUMNYECKOro BeLliec-
TBa.

MpumeyaHune— Npymepamu npegernbHbIX 3HAYEHUI AN Pa3NUYHbIX PErnmaMmeHTUPOBaHHbIX Nepuoaoe ABNS-
0TCS NPEAEnbHO AOMNYCTUMbIE YPOBHM KPATKOCPOYHOIO U AONFOCPOHHOIO BO3AeNCTBUI, ycTaHoBneHHbie ACGIH [3].

3.1.6 pabouasa 30Ha (workplace): YuacTok NpocTpaHCTBa, B KOTOPOM OCYLIECTBAAETCA Npon3soa-
CTBEHHas AesATeNbHOCTb.

[EH 1540] [4]

3.2 AHanus

3.2.1 xonocTtou pactBop (blank solution): PacTsop, NpuroToBrneHHbIN Ha 0CHOBE XOMNOCTOro peakTuea,
nabopaTopHO UNKN NONeBOr XONOCTON NPO6bl B COOTBETCTBUN C TOWN K& METOAUKON, YTO U aHanMsnpyemblin
pacTsop.

MpwnmeuyaHne—MoryT notpeboBaTbCsl AONONHUTENBHLIE OMEPaLMM C XOTNOCTLIM PACTBOPOM, HANpUmep Ao-
GaeneHVe BHYTPEHHErO CTaH4apTa, eCrivm PacTBoOpb! NPOG NOABEPraloT TAKUM Xe onepaumsiM Ansi NorlydyeHusl aHanmampye-
MbIX PACTBOPOB, FOTOBbIX AJ151 aHANM3a.

3.2.2 rpapympoBoO4HbI XonocTon pacTBop (calibration blank solution): pagyuMpoBoYHbLIA pacTBop,
NpPUroTOBNEHHI 6e3 Ao6GaBneHUs UICxoQHOTo UK paboyero cTaHQapTHOro pacTeopa.

MpwumeyaHun e — MaccoBylo KOHLEHTPALMIO ONpeaensaemoro(bix) aHanuTa(oB) B rpagympoBOHHOM XONOCTOM
pacTBope CHMTalOT PaBHOW HyIIO.

3.2.3 rpapympoBouHbI pacTBop (calibration solution): Pactsop, NnpurotosneHHbIN NyTeM pacTsope-
HUA ncxogHoro(bix) nnu paboyero(ux) craHgapTHOro(bix) pacTeopa(os), C MaCCOBOWN KOHLEHTpauuen onpeae-
nsieMoro(bix) aHanuTa(oB), noaxoasiiei A rpaayupoBKU aHanuTuyeckoro npubopa.

MpumeyaHue—/py NPUIOTOBNEHNN TPAAYMPOBOYHLIX PACTBOPOB OBLIMHO NOAGUPAIOT COBNAAAIOLLYI0 MAT-
puuy.

3.2.4 nonesas xonoctas npoba (field blank): ®unbTp, KOTOPLIN NOABEpPraloT ToN e 06paboTke, UTo U
unbTp ans otbopa peanbHoi Npobkl, 3a UCKMNYeHUeM camoro oTéopa Npobel, T.e. ero ycraHaBnNuBaloT B
ycTpoiicTBO Ans oT6opa nNpob, TpaHCNopTUPYIOT K MecTy oT6opa npo6 1 3aTem Bo3BpaLlatoT B nabopaTtopuio
Ansa aHanuaa.

3.2.5 na6opatopHan xonocrtaa npo6a (laboratory blank): YucTbii hunNbTp U3 TOW e NapTUn, YTo U
hunbTpbl ANs 0TGOpa peanbHbIX NPob, HO OCTaBnNeHHbIN B nabopaTtopuu.

3.2.6 NuMHeNHbIN AUHaMUYeCcKUW AnanasoH (linear dynamic range): [lnanasoH 3Ha4eHNn MaccoBon
KOHLEHTpaLum aHanuTa, B KOTOPOM rpadyvpoBOYHas XapakTepucTuka NMMHenHa.

MpumeyaHune— HwkHAs rpaHnua NMHENHOTo AMHaMUYECKOro ananasoHa onpegensietcsi npeaenom obHapy-
JKEHWS, BEPXHSI — Havanom narmba rpagympoBOHHON XapakTepUCTUKN.

3.2.7 xonoctou peakTuB (reagent blank): PacTsop, coaepxalluii Bce peakTuBbl, NCMONb3yemble Anst
pacTBOpeHUs npobbl, B TEX Xe KonnyecTBax, YTo Mpu NPUroToBMNEeHUM pacTBOPoB NabopaTopHON XONOCTON
npo6bl, NoNeBoi XxonocTon npobbl, a Takke pacTBOPOB Npob.

3.2.8 pacTBopeHue npobbl (sample dissolution): lMpouecc nonyyeHns pacTeopa, coaepkallero Bce
aHanuTbl, MPUCYTCTBYHOLLME B Mpobe, pe3ynbTaToM KOTOPOro MoXeT ObITb Kak MofHoe, Tak U YacTUYHoe pac-
TBOpeHue Npobbl.

3.2.9 nopgrotoBka npob6kl (sample preparation): lNpoLecc, 3akno4atoWnIACs B BBINOTHEHUM NpoLieayp
nepesoaa npobbl Nocne ee TPaHCMOPTUPOBAHNS U XPaHEHNS B COCTOSIHUE FOTOBHOCTU K aHannay, Bkrovas, npu
HeoBxoaumocTu, nepesod Npobbl B U3Meprmoe cocTosaHne?),

3.2.10 pactBOp npobbl (sample solution): PacTsop, NpUroToBNEHHbIA NyTEM pacTBOpeHUs Npobbl.

MpumeyaHue— MoryT notpeboBaTbCa AONONHUTENBHBLIE ONepauumn ¢ pacTBOpPOM nNpobbl, Hanpuvep pasbae-
neHve nvnn gobaeneHne BHyTPEHHero cTaHgapTa Asi NonyyYeHns aHanmanpyemMoro pacteopa.

1 . . .
) B Poccuiickoit Pegepauum B KauecTBe NpefenbHblX 3HAYEHUM UCMONb3YIOT 3HAa4YEHWUs1 NpeaenbHO JoNyCTUMON
KoHueHTpauwmm (MNOK).
CocTosiHre, B kOTOpOM npoba npurogHa Ans NpoBeAeHNs1 KONMYECTBEHHOIo aHanmaa.
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3.2.11 ucxofHblil cTaHAapTHLIA pacTtBop!) (stock standard solution): CTaHAapTHLIA pacTBop,
NCMonb3yeMbliA 4151 NIPUroTOBMNEHUsl paboumx cTaHaapPTHLIX PACTBOPOB U (MNK) rpagynpoBOYHLIX PacTBOPOB, C
coepxaHueM aHanuTa(oB), cepTUULIMPOBaHHBIM U MPOCIIEXUBAEMbIM K HALMOHASbHBLIM 3TanoHaMm.

3.2.12 ananusupyembiil pactBop (test solution): PacTtsop npo6bl, NnoaBeprHyTLIA BCEM onepauumsm,
Heo6xoaUMbIM A5 ero NepeBoAa B COCTOSIHUE TOTOBHOCTU K aHanNUay.

MpumeuvaHusn

1 lMoHsiTMe «roTOBLIN AN aHanM3ax» npegycmartpueaeT pasbaeneHue n/vnu go6aeneHne BHyTPEHHEro craHaapra.

2 lNpuMeHNTENBHO K MOHATUIO «aHanM3vpyeMbii pacTBOp» — 3TO XOJIOCTOW PacTBOP U aHanu3upyemsolil pac-
TBOP, HEe noaBepraemMbie Kakum-nn6o AONONHUTENbHbIM onepaunam nepen aHarnuaom.

3.2.13 pabouuit ctaHpapTHbIA pacTBop (working standard solution): PactBop, NpUroTOBMEHHLIN
nyTem pasbaBneHua ucxogHoro(bix) ctaHaapTHOro(blX) pacTBopa(oB), C MacCoBOM KOHLEHTpaUMen aHanu-
Ta(oB), 6onee cooTBeTCTBYIOLENA TPEOOBAHUAM K MPUrOTOBNEHUIO FPaAyMPOBOYHBIX PACTBOPOB, YEM MacCco-
Bas KOHLEeHTpauusa aHanuTa(oB) B UcCxogHoM(bix) cTaHAapTHOM(bIX) pacTBope(ax).

3.3 ATOMHO-3MUCCUOHHaA CNEKTPOMETPUA C UHAYKTUBHO CBA3aHHOW Nna3mMon

3.3.1 oceBoe HabnoaeHue nna3msl (axial plasma, end-on plasma): OT6op UsnNy4eHus Ana nocneay-
owen peructpauum NNasmMbl € MOMOLLbIO CUCTEMbI OMTUMECKOrO AeTEKTUPOBAHUS BAOMb OCU.

3.3.2 nonpaBka Ha ¢oH (background correction): Monpaska Ha cnekTpanbHbI hoH, BBOAUMANA ANA
KOPPEKTUPOBKN NHTEHCUBHOCTU N3IYYEHUs Ha ANTMHE BOSHbI aHANUTUYECKON NINHUA.

3.3.3 MaccoBan KOHUEeHTpauusl, 3KBUBaneHTHaA poHoBOMY usnyyeHuto (background equivalent
concentration): Maccosas KOHUEeHTpaLuuWsa aHanuTa, Npu KOTOPON MHTEHCUBHOCTb U3MTyHYEeHWUA paBHA UHTEHCUB-
HOCTU (hOHOBOrO U3NYy4EHUSA Ha ANMHE BOMHbI aHANMUTUYECKOW IMHUMN.

3.3.4 koppo3noHHO-CcTOMKasi cucteMa BBopa npo6 (corrosion-resistant sample introduction
system): Cuctema BBoga npob, cocTosias U3 pacnblnTens, pacnbiMTENbHONU Kamepbl U FOPenku NHXEKTO-
pa, U3roTOBMEHHbIX U3 MaTepuana, CTOMKOro Mo OTHOLLEHWIO K hTOPUCTOBOAOPOAHON KUCnoTe.

3.3.5 nomexu npu Bo36yxaeHuu (excitation interference): Momexu, 06ycnoBneHHLIE BAUSHUEM MaT-
puyLbl, MPOABMAOLNECA B NBMEHEHNN YYBCTBUTENbHOCTU, CBA3AHHOM C U3MEHEHWEM CBOWCTB NnasmMbl Npu
BBEAEeHWW B HEe MaTpuLbl rpagyMpoBOYHOrO UM aHanM3npyemoro pacTBopoB.

3.3.6 UCM ropenka (ICP torch): YcTpoicTBo, NpegHaszHaveHHoe Ans GopMUPOBaHUS U noaaepkaHust
MCIM paspsiga u BBoAa B Hero npobbl.

MpumeyaHne—MWCI ropenka o6bIMHO COCTOUT M3 TPEX KOHLUEHTPUYECKUX TPyOOK, Mpuyem ABe BHEWHUe
TPY6KM 06BIMHO M3rOTOBMEHbI U3 KBapLa.

3.3.7 uHaykTMBHO cBA3aHHasA nna3mMa; MCI (inductively coupled plasma, ICP): BbicokoTemnepatyp-
HbI paspsa, Bo3byXAaeMblid B NOTOKE aproHa nepeMeHHbIM BTOPUYHBIM 3M1EKTPUYECKAM MOoMeM, co3aasae-
MBIM MEPBUYHBIM 3M1EKTPOMAarHUTHLIM PagMoOYacTOTHEIM MOMIEM C MOMOLWbIO KaTYLIKA WHAYKTUBHOCTH,
oKpyxatoLer TpybKy, Yepes KOTOPYH NPOXoANT ras.

3.3.8 uHxekTOop [MHXekTOpHas Tpy6kKa, LeHTpanbHaa Tpyo6kal? (injector, injector tube, centre
tube): Camas BHyTpeHHsa Tpybka MCI ropenku, Yepes KoTOpYo aspo30osb Npobbl BBOAUTCSA B MIa3My.

MpuMeyaHune— MHxekTop 06bIMHO N3rOTOBMNEH M3 KBapLIa UM KEPAMUYECKOrO MaTepuana.

3.3.9 BHYTpeHHMI NOTOK aproHa [pacnbINAKLWMIA NOTOK aproHa, NOTOK aproHa Ans npo6bi] (inner
argon flow, nebulizer argon flow, sample argon flow): MoTok razoo6pasHoro aproHa, HanpaeneHHbIN Yepes
pacnbinTerb U HeCyLLMiA a3po30sb NPobbl Yepes NHXEKTOP B Niasmy.

M pwumMedyaHn e — Pacxog BHYTPeHHEro NoToka aproHa o6biuHo coctaenset ot 0,5 go 2,0 n/MuH.

3.3.10 nonpaBka Ha MeX3aneMeHTHOe BNUsAHME [NonpaBka Ha BNUAHUE MeLUalLnX 31eMeHTOoB]
(inter-elementcorrection, interference correction): Monpaska Ha BNUSIHNE MeLLAOLNX SNIEMEHTOB, 3aKMHOYato-
L AsICA B BbIMUTAHUW BKI2A0B U3/1yYeHUS MeLLaOLLMX 3MTEMEHTOB, MMEeLLMX MUHUN MCNYCKaHWUs Ha BbIOpaHHOM
AN aHanuaa ANvVHe BOMHbI, U3 KaXKyLLIerocs U3ny4yeHuns aHanmTa nocne nsmMmepeHns MacCcoBoi KOHLIEHTpaLnm
MeLLatoLLMX 3NIEMEHTOB Ha ApYrMX AIMHaX BOSH.

' B Poceuiickoii depepaumn B ka4ecTBe CTAHAAPTHLIX PACTBOPOB BbICTYNAlOT «CTaHAAPTHbIE 06pas3ubl cocTaBa

pacTBopoBY.
3peck 1 ganee: Hanvume KBagpaTHbIX CKOGOK B TEPMUHOMNOIMMYECKON CTaTbe 03HAYaeT, YTO B Hee BKIIOYEHb! ABa
unu 6onee TepMUHA, UMEIOLMX 00LLEE 3HAYEHNE,

4
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3.3.11 npoMexXyTouHbI NOTOK aproHa [BcnomoraTenbHbIA NOTOK aproHa] (intermediate argon flow,
auxiliary argon flow): MoTok razocobpasHoro aproHa, NPOXoasLWnNA MeXay NPOMEXYTOUHON U LeHTpanbHOM
(MHxekTopHOM) TpyBKkamn NCIM ropenku.

MpumedaHune— Pacxog NpoMexXyTO4HOrO MOTOKa aproHa 06b14Ho cocTaensiet ot 0 4o 2,0 n/MuH.

3.3.12 BHyTpeHHUI cTaHAapT [aneMeHT cpaBHeHUA] (internal standard, reference element): 3One-
MEHT, OTMUYHBIA OT aHanuTa, NPUCYTCTBYHOLNA BO BCEX aHanu3MpyeMblx pacTBOpax, CUrHan no KoTopomy
NCMONb3YOT 411 BBEAEHUS NONpaBKu Ha MaTPUYHbIE MOMEXM UMK ANS YIyYLLEHWS MPEeLM3NOHHOCTM aHannaa.

3.3.13 BHyTpeHHAA cTaHAapTUM3auuA [MeToauKa UCNONb30BaHUA 3neMeHTa cpaBHeHus] (internal
standardization, reference element technique): MeToguka, B COOTBETCTBUM C KOTOPOM CUrHamM No BHYTPEH-
HeMy cTaHaapTy UCMoNb3yeTcs A5 BBeAeHNs NONPaBk/ Ha BNUSIHAE MaTpuLbl.

3.3.14 kaTywka UHAYKTMBHOCTU; nHAykTop (load coil): CnupansHas o6moTka Ha koHue UCTT Tpy6kn,
noacoeAuHeHHas k paguoyactoTHoMy (PY) reHepaTopy, Ucnonbayemas Anst UHAYKTUBHOrO CBA3bIBAHMS SHep-
rmm oT PY reHepaTtopa B nriasMeHHOM paspsige.

3.3.15 maTpuuyHasa nomMexa [BNusiHMe MaTpuLbl, HecnekTpanbHaa nomexa] (matrix interference,
matrix effect, non-spectral interference): MomMexa HecnekTpanbHON Npupoabl, 0BYCNOBNEHHAs pasnnynem
MaTpuL, rpagyupoBOYHOTO U aHanU3npyemMoro pacTeBoposB.

3.3.16 noa6op maTtpuubl (Mmatrix-matching): MeToauka, npuMeHsiemMas Ans CHUKEHUS BNUSIHWS MaT-
PUYHBIX MTOMEX Ha pe3ynbTaThl aHanmaa, npu KOTOPOM KOHLEHTpaLMs KUCOT 1 APYriX OCHOBHbLIX pacTBopuTe-
ner, Ncnonb3yeMbiX Npu NpPUroToBIEHUN rPagyMpoOBOYHbLIX PACcTBOPOB, COBMajaeT C UX KOHUeHTpauunen B
aHanM3npyeMblx pacTeopax.

3.3.17 pacnbinutenb (nebulizer): YcTpoicTBO, UCNONb3yeMoe AN Nepesoaa X1AKOCTU B a3po30/ib.

3.3.18 BHelWHM NOTOK aproHa [nnasmMoo6pasylolnin NOTOK aproHa, oXfaXxAalrLWnuii NOToK apro-
Ha] (outer argon flow, plasma argon flow, coolant argon flow): MoTok razoo6pasHoro aproHa, NPoxoAALNA
Mexay BHeLUHeRn 1 npoMexyTodHon Tpybkamu MCI ropenku.

[MpumedaHun e — Pacxoa BHEWHEro NoToka aproHa 06blvHO cocTaensieT ot 7 go 15 n/muH.

3.3.19 nHeBMaTUy4eckui pacnbinutens (pheumatic nebulizer): Pacnbinutens, B KOTOPOM XUAKOCTb
nepeBoanTCS B COCTOSIHUE a3p030/isl ra30BbiMU NOTOKaMMW BEICOKOW CKOPOCTU.

3.3.20 6okoBoe HabGmogeHue nnasmbl (radial plasma): OT60p uanyyeHusa ansa nocneayoLwen perucT-
paLmm nnasmbl ¢ MOMOLLbIO CUCTEMBI OMTUYECKOrO IETEKTUPOBAHUS NOMEPEK OCK.

3.3.21 pacnbinuTenbHaskamepa (spray chamber): YcTpoicTBO, pacnonoxeHHoOe Mexay pacnblimTe-
nem n UCrI ropernkoi, npeaHasHavyeHHoe Ans pasgeneHust Kanesb aspo3oris B COOTBETCTBUM € UX pa3MepoM
Tak, YTobbl TONLKO OYEeHb Merkue kannv nonaganuy B nrasmy, a KpyrnHble Kannv cTekany U oTBoAUIUCH B CIIUB
C MOMOLLIbIO Hacoca.

3.3.22 cnekrpanbHas nomexa (spectral interference): MNMomexa, BbI3BaHHasA HaNoOXeHUEM cnekTparnb-
HbIX JIMHWIA APYTUX 31IEMEHTOB, OTMIMYHBIX OT aHanuTa.

3.3.23 TpaHcnopTHble nomexu [TpaHcnoptHoe BnusiHue] (transport interference, transport
effect): Momexu, 3akniovawLmecs Bo BNIMAHUN pU3NHecKUX CBONCTB MaTpuLbl, 00yCnoBNEeHHOM pasnuuvem
BSISKOCTU, MOBEPXHOCTHOTO HATSHXKEHUS1 UK NAOTHOCTU rpafyMpoBOYHBIX U aHaNM3UpyeMblX pacTBOPOB, Npu-
Boaswlee K u3MeHeHuo 3(deKTUBHOCTU pacnbineHns WU, Takum obpasom, KonuyecTBa aHanuTa,
nocTynarwLLero B rriasmy.

MpumeyaHune— TpaHCNOPTHLIE MOMEXU MOTYT GbITb OBYCMNOBMNEHbI PA3NMHNSAMM PACTBOPEHHbIX TBEPAbIX Be-
LLECTB, UCMONB3YEMbIX KMCIOT M MX KOHLEHTPALMU 1 T.N. FPaayMpPOBOYHbIX M aHANM3UPYEMbIX PACTBOPOB.

3.3.24 ynbTpa3ByKkoBOMW pacnbinutens (ultrasonic nebulizer): Pacnbinutens, B KOTOPOM aspo3osib
obpasyeTca B peaynbTare noAa4n NoToKa XMAKOCTU Ha NNacTUHY, BUBGPUPYIOLLYIO C yNbTPa3BYKOBOW YaCTOTON.

3.3.25 BbicoTa HabmogeHuna (paguanbHoWn Nnasmbl) (viewing height, observation height): Touka
paauansbHO NNasmebl, 0TKyAa UCXOANT U3nyveHue, noanexallee perucTpauuu.

M punmeuyanune—BoicoTy HabnoaeHns 0GbIMHO 3a4al0T KaK PacCTosiHWE, B MUNNUMETPAX, Had UHAYKTOPOM.

3.3.26 x-y ueHTpupoBaHue (oceBoW Nnasmbl) (x-y centering <axial plasma>): opusoHTanbHaa n
BepTUKanbHas IOCTUPOBKA OCEBOW NMasMbl, Heobxoanumasn ansa co3aaHns oNTUManbHbIX YCoBUA Habnoae-
HUA, TaKUX YTODObI pEerMcTpupoBasnock TOMbLKO U3NyYeHWe B LieHTpanbHOM KaHarne nnasvebl.

3.4 Cratucrtuka

3.4.1 aHanuTM4yeckoe usBne4veHue (analytical recovery): OTHoweHWe Maccbl aHanNUTa, NONy4YeHHON
npu aHanuse Npobbl, K U3BECTHOW Macce aHanuTa B 3Tol Nnpobe, BbipaXkeHHOe B NPOLEHTaXx.
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3.4.2 cmeweHue (bias): YcToumMBoe OTKITIOHEHWE pe3yNbTaToB U3MEPEHUA OT UCTUHHOMO 3HaYeHus
XapaKTepucTUKU KauecTBa BO3ayXa.

Mpwumeyanue—HaocHoee UCO 6879 [5].

3.4.3 pacwupeHHaa HeonpegeneHHOCTb (ANs MeTOAUKM UNU cpeacTBa usmepeHun) (overall
uncertainty <of a measuring procedure or of an instrument>): BenuuuHa, xapakrepusytoLas nonHyto Heonpe-
AeneHHOCTb pesynbTaTa, MoNy4eHHOro C NOMOLLBIO CPeACTBa U3MEPEHNA NN METOAUKN.

Mpwu™meyaHune— PacwnpeHnylo HeonpeaeneHHOCTb, BLIPAXEHHYIO B NPOLEHTaX, 06bIYHO BLIYUCIAIOT Ha

OCHOBE CMELLEHNS U NPELM3NOHHOCTH No hopmyne
1X = X +25 100, 1
Xref

rge X — cpegHee 3Ha4YeHUe ANs pe3ynbTaToB 1N NOBTOPHLIX U3MEPEHUI;
X,gf — UCTUHHOE MINN NPUHATOE ONOPHOE 3HAYEHNEe MaCCOBOM KOHLEHTpaLmy,;
§ — CTanAapTHOE OTKINOHEHWE Pe3ynbTaToB M3MepPeHUi.

[EH 482][6]
3.4.4 npeuM3noHHOCTb (precision): CTeneHb 6M30CTU APYr K APYry pesynbTaToB U3MepeHWnit, Nosny-
YeHHbIX B KOHKPETHBIX pernaMmeHTUPOBaHHBIX YCNOBUAX.

MpumeyaHu e— HaocHoee UCO 6879 [5].

3.4.5 uctTuHHoe 3HaYeHue (true value): 3HayeHue, KoTopoe uageanbHbIM 06pasom onpeaenseT Benu-
UMHY NPU TEX YCMOBUAX, NMPU KOTOPBIX 3Ty BENUYUHY paccMaTpuUBaloT.
[MCO 3534-1][7]

MpnMmedaHun e — VICTUHHOE 3HAYEHNE BENUHYNHBI — TEOPETUYUECKOE NOHATUE, KOTOPOE OBLIMHO HE MOXET BbITb
M3BECTHO TO4HO; cM. EH 1540 [4].

3.4.6 HeonpeneneHHOCTL (M3MepeHUn) (uncertainty <of measurement>): MapameTp, CBA3AHHLIN C
pesyrbTaToM U3MEPEHUS, XapaKTepuayoLWmii paccesHne 3HaueHUI, KoTopble Mornn 6biTe 060CHOBAHHO NPU-
nUcaHbl N3MEPSEMON BENUYNHE.

MpumeuvaHus

1 B kavecTBe napameTpa MOXeT BbICTyNnaTb, HANPUMEp, CTaHAapPTHOE OTKITOHEHNE UMK KPaTHOE eMy, UMK WNpUHA
OOBEpUTENBHOIO MHTEpBana.

2 HeonpepaeneHHOCTb U3aMepeHus B 06LieM BUae BKIoUaeT B cebsi MHOXECTBO cocTaBnaiowmx. HekoTopbie n3 Hux
MOryT ObITb OLEHEHbI ICXOAS U3 CTAaTUCTUYECKOrO pacnpeaeneHust pe3yrnbTaToB psaa M3MepeHnuin n oXapakTepu3oBaHbl
Yepes CTaHAapTHble OTKNoHeHus. [lpyrve cocTaensiiowme, KOTopblie Takke MOryT 6biTe OXapakTepusoBaHbl Yepes CTaH-
OapTHble OTKITOHEHUSs], OLIEHMBAIOT UCXOAA U3 NpeanonaraeMblx pacnpegeneHun BeposTHOCTEN, OCHOBaHHbIX HA ONbITe
unu apyrovi ntHdopmauun. B «PykoBoacTee no BbipaxeHuio HeonpeaeneHHoctn namepenniny (GUM) UCO [8] atu aea cny-
Yyasi pacCMOTPEHbI KaK OLeHMBaHUE HeonpeaeneHHOCTH No Tuny A n Tuny B cooTBeTCTBEHHO.

3 HaocHoee VIM[9].

4 OCHOBHbIE NOSMOXEHUA

4.1 YacTuubl TBEpAOro aspo3oris, coaepKalme metassibl i MeTannouabl, ynasnmBatoT B COOTBETCTBUN
cNCO 15202-1.

4.2 CobpaHHylo npoby n unbTp 3ateM o6pabaTbiBaloT ANA nepesoaa onpeaensemMblX MeTanmnos u
MeTarylouIoB B pacTBOp, UCTIONb3YS OOHY U3 MeTOAWNK NOAroTOBKM NPobbl, ycTaHoBMeHHbIX MCO 15202-2.

4.3 Tony4yeHHble pacTBOPLI aHANU3NPYIOT Ha coaepXaHue onpeaensieMbliX MeTansoB U MeTannonaos
MeTOA0M aTOMHO-3MUCCUOHHOM CMEKTPOCKONNA C UHAYKTUBHO cBA3aHHoM nnasmoi (A3C UCNM), yctaHoBnEH-
HbIM HACTOSILLMM CTaHAAPTOM.

5 Tpeb6oBaHuna

MeToauka BbINONMHEHU usMepeHnin B uenom (npueegeHHass B UCO 15202-1, NCO 15202-2 u
MNCO 15202-3) ponxHa cooTBETCTBOBaTL MeXAyHapoAHbIM, eBPONEeACKUM U HauuoHamnbHLIM cTaHgapTam,
ycTaHaBnMBawowWmM TpeboBaHUA K MeToankaMm BbIMONHEHUS U3MepPEeHUA XMMUYEeCKUX BellecTB B BO3dyXxe
paboueit 30HbI (Hanpumep, EH 482 [6] u EH 13890 [10]).
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6 PeakTuBbI

Mpu NnpoBeAeHWUN aHanMaa NCMoNb3YHT TOMBKO Te PeaKkTUBbI, 47151 KOTOPLIX yCTaHOBeHa aHanMTnyeckas
CTerneHb YNCTOThI, 1 BOAdY B COOTBETCTBUN C 6.1.

6.1 Bopaa, cooTBeTCTBYIOLWas TpeboBaHUAM k Boae knacca 2 no MCO 3696 (c yaensbHon anekTpuieckom
npoBoaumMocTbto He 6onee 0,1 MCM/M 1 yaenbHbIM 311eKTpUYeCKUM conpoTmaneHnem He MeHee 0,01 MOM-m
npu Temnepatype 25 °C).

PekomeHayeTCA NCMOML30BATb CUCTEMbI OYUCTKM A MONYyYEHUs YrbTpavyucTon BoAbl € yAeNbHbIM
3MeKTpuYeckum conpoTmeneHnem He meHee 0,18 MOM - M (06bIYHO B PYKOBOACTBE MO 3KCMyaTaum cuctem
OYUCTKN NPUBEAEHO yAENbHOE 3NeKTpudeckoe conpoTtmeneHue soasl 18 MOM - cm).

6.2 PacTeop uuTpata aMMOHUs ANs BhlllenadyMsaHna ¢ MaccoBom KoHueHTpaumnen (NH,),HCHO, —
17 t/n n CH O - H,0 — & r/n, NpuroToBneHHbIN B cOOTBETCTBUN € TpebosaHuamMn B.4.2 (npunoxeHue B)
NCO 15202-2.

MpumeyaHUe—ITOT pacTBOp HEOBXOAMM TOMBKO MPU OMPeAeneHnn PacTBOPUMbBIX COEAUHEHUN HUKens
[em. NCO 15202-2, nyHkT B.6.1.3 (npunoxexue B)).

6.3 PasnuyHble HeopraHudeckue KICoThl, KOHLLEHTPUPOBaHHbIE, HeobxoanMMble Ans NPUroTOBMAEHUS
rpagynpoBoOYHBIX PaCTBOPOB C CoBNajarowMMmmn MaTpuuamMmin (CM. 662) MaccoBas KoHLeHTpaL s onpeaense-
MbIX METanmnoB U MeTannonaoB He AomxHa npesbiwaTs 0,1 mr/n.

MpumeyaHune—/[ns obecne4eHnsi Tpebyemoro npegena o6HapyKeHWsi HEKOTOPbIX METAMNOB ¥ MeTarnou-
[OB MOTYT BbITb MCMOMNb30BaHbI HEOPraHWYECKWe KUCTIOThI BbICLIEN CTENEHU YUCTOTbI.

6.3.1 AsotHas kucrota (HNO;), KOHLEHTpUpoBaHHas, NIoTHOCTLIO NpnbnusnTensHo 1,42 r/mn, pac-
TBOP C MaccoBow Aonei npubnuantensHo 70 %.

NMPEAYNPEXOEHUE — KoHueHTpUpoBaHHas a30THasA KUCNOTa — 3TO eKoe KOPPO3UOHHOE coe-
AVHeHUe, NposBnsloLEee CBOACTBa CUNTbHOrO OKUCNUTENSA, a ee Napbl BbI3bIBaKT pasgpaxeHue. Cne-
AyeT usberatb KOHTaKTa C KOXell Mnu rnasaMu, a Takke BAbIXaHUA napoB kucnotobl. Mpu paboTe ¢
KOHLLeHTPUpPOBaHHOW UNuU pa3baBneHHOW a30THOM KUCNOTON cneayeT UCNONb30BaTbh COOTBETCTBYIO-
WMe cpeaAcTBa UHOMBUAYaNbHOMW 3allUTbI (B TOM YMcHe Noaxoaslme nepuaTku, 3aliUTHYI0 Macky Unm
OuKM).

6.3.2 CongHaskucnota (HCI), KoHUEeHTpupoBaHHas, NMOTHOCTLI0 NpMbnanTensHo 1,18 r/mn, pactsopc
MaccoBouW fornein NpubnuantensHo 36 %.

NPEQYMNPEXAOEHUE — KoHueHTpupoBaHHasi coNsAHasA KUCnoTa siBNsieTcsl e AKUM KOPPO3UOHHBIM
coeauHeHUEM, a ee Napbl BbI3bIBAKOT pasgpaxkeHue. CneayeTt usberatb KOHTaKTa ¢ KOXXeWl UNU rnaszamMu,
a TaKe BAbIXaHUA napoB kucnothl. Mpu paboTe ¢ KOHLEHTPUPOBaHHOW UNU pa3GaBNeHHON CONSIHON
KUCNOTOW cnegyeT UCNONb30BaTb COOTBETCTBYIOLME cpeAcTBa UHOUBUAYaNbHOW 3aliMThl (Hanpu-
Mep, noaxoasLlue nepUuaTku, 3alUTHYIO MacKy UMM OUKU U T.N.). leIcTBUSA C KOHLEHTPUMPOBAaHHOM cona-
HOI KUCINOTOW B OTKPbITLIX COCyAax NPOBOAAT B BbITSXKHOM LWkady. ConsiHas KUCNoTa MMeeT BbICOKOe
AaBrieHMe HacbIWeHHbIX NapoB, NO3TOMY NPU MPUrOTOBMNEHUU CMecell CONMAHON KACNOTbI C BOAOWM
Heo6X0ANMO YYUTLIBaTb BO3MOXHOE NOBLILLEHUE AaBNeHUs B 3aKpbITbIX Konb6ax.

6.3.3 CepHas kucnota (H,S0,), kKOHLEHTPUPOBaHHASA, MNOTHOCTLIO NPUBNManTensHo 1,84 r/mn, ¢ mac-
coBol goren npubnuantensHo 98 %.

NPEAYNPEXOEHUE — KoHueHTpupoBaHHasA cepHas KMcnoTa ABNAeTcs €4KUM KOPPO3UOHHBLIM
coeAuHeHUEM U BbI3bIBaeT cepbe3Hble oXkoru. CrnegyeT nusberatb KOHTaKTa ¢ Koxel unu rnasamu. Mpu
pa6oTe ¢ KOHLeHTpUpPOBaHHO UK pa3GaBnNeHHON CepHOW KUCNOTON crieayeT UCNOMNbL30BaTbL COOTBET-
CTBYIOLLUE CpeACcTBa UHAMBUAYaNbHOMW 3aLLMThI (B TOM YUcne NoaxXoasiine nepyaTku, 3aluTHYIo Mac-
KY UMK 0YKM U T.N.). C ocobomn ocTOpOXHOCTLIO crieayeT pa3baBnATb CEpPHYIO KUCNOTY BOAON, Tak Kak
3TOT NpoLlecc sABNsAeTcsA BbiCOKO3k3oTepMuieckum. He cnegyeT o6aBnsaTb BoAy Kk cepHOM KucnoTe,
NocKonkKy Npu cMellMBaHUM NoAo6HbLIM 06pa3oM npoucxoaut 6ypHas peakuusa. CMecu cepHom Kuc-
noTbl ¢ BOAOM NPUroTOBNAAIOT NyTeM NOoCcTeNneHHOro Ao6aBneHUsA cepHON KUCNOThLI K Boge.

6.3.4 XnopHas kucnota (HCIO,), KoHLEHTpUpoBaHHas, NMOTHOCTLIO NPUBNU3UTENLHO 1,67 r/Mn, pac-
TBOP C MaccoBou gonen npubnuantensHo 70 %.

NMPEAYNPEXOEHUE — XnopHaa kucnota — 3To efKoe KOPpPO3MOHHOE coefuHeHue, NposiBs-
lolliee CBOMCTBa CUITbHOTO OKUCNIUTENSA, a ee Napbl BbI3bIBAKT pazgpaxeHue. Cnegyet nzéerarb KOH-
TaKTa C KOXeln Unun rnasamu, a Takke BAbIXaHUsi NnapoB kucnotbl. Mpu pa6oTe ¢ KOHUEHTPUPOBaHHOMU
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unu pazGaBneHHOM! XNOPHOW KUCNOTOM crneayeT UCNONb30BaTh COOTBETCTRYIOLUE CPeACTBa UHAUBU-
AYanbHOM 3alMThI (B TOM YUCne NoAXoAsLLUe NepUaTKu, 3alUTHYIO MacKy UITM OYKU U T.N.).

6.3.5 ®dTopuctoBogopoaHaa kucnota (HF), KOHUEHTPUPOBaHHAas, MNMOTHOCTLIO NPUBNU3UTENBHO
1,16 r/Mmn, pacTBOp ¢ MaccoBoi gonen NnpubnnantensHo 48 %.

NMPEAYNPEXOEHUE — KoHueHTpupoBaHHaa ¢bTopucToBOAOPOAHAA KUCIOTa ABNAETCA OYeHb
TOKCUYHOW NpU BAbIXaHUU, KOHTAKTe C KOXeW unu npornarbiBaiun. OHa ABNsAeTCcA e4KUM KOPPO3UOH-
HbIM COeIUHEHUEM U BbI3bIBaeT cepbe3Hble oxoru. Mpu ncnonb3oBaHuu ¢hbTopucCTOBOAOPOAHON KUC-
notbl cnegyeT NposABNsATL 0CO0YI0 OCTOPOXHOCTL. CneayeT uzberarb KOHTaKTa c KOXen U rnasamm, a
Takxe BAbIXaHWUA NapoB KUcNoThl. BaxkHo npu paboTte ¢ KOHLEHTPUpPOBaHHOM UNu pas6aBneHHon ¢ro-
pPUCTOBOAOPOAHON KUCNIOTOW UCNOMNBb30BaTh COOTBETCTBYIOLLUE CpeACTBa UHAUBUAYaNbLHOMN 3aLLUTbI
(B TOM yncne nogxoasune NepyaTku, 3alUTHYIO MackKy U T.n.). [lecTBUA ¢ KOHLEHTPUpoBaHHOW ¢To-
pPUCTOBOAOPOAHON KUCIIOTON B OTKPbLITLIX COCyAax cneayeT NpoBoAUTL B BbITSXXHOM wWwikadyy. Mepepn
Havyanom pab6oTtbl cneayer o6ecneynTb NOHUMaHue nabopaHTamMn NPUPOALI U Cepbe3HOCTU OXOTOB,
nony4yaeMbiX B pe3ynbTare KOHTaKTa ¢ kucnotoil. Bo Bpems pa6otbl ¢ pTopucTtoBoAoOpOAHON KUCHO-
TOMN U B TeYeHUe 24 4 No oKoHYaHuu paboTbl crneAyeT UMeTb Npu cebe cneyuanbHbIN KPEM OT 0XOroB
(coaepxawuin rnOKoHaT kanbuus). Kpem HaHOCAT Ha NoOpaXeHHbINA Y4acTOK KOXU Nocrie NPoMbIBaHUA
obnactu BozaeAcTBUA GoNbLUMM KONMU4YEeCTBOM Boabl. B cnyyae oxora cnegyer HeMeaneHHo o6pa-
TUTbLCA K Bpayy.

MpumeyaHmne— OuyleHne XoKeHNs!, BO3HUKAIOWEE YXKE NPU KOHTAKTE CO MHOTMMMW KOHLUEHTPUPOBAHHLIMM
KMCIOTamm, B CriyHae BO3AeNCTBUSI (PTOPMCTOBOAOPOAHON KMCIOTbI MOXET HACTYNUTL HE CPa3y, a Mo NCTEHEHUN HECKOMb-
Knx yacoB. OTHOCUTENbHO criabble pacTBOPb! PTOPMCTOBOAOPOAHON KUCIOThI MOTYT Talke BMIUTLIBATLCS KOXeN, nocnea-
CTBMS1 YETo aHANOMYHbI KOHTAKTY C KOHLIEHTPUPOBAHHOM KNCIOTOM.

Mpu ucnonb3oBaHUM hTOPUCTOBOAOPOAHON KUCIOTHI pekoMeHayeTCcsa HaaeBaTb CHavana oqHopa3oBble
repyaTku, a 3aTeM noaxoasLUMe pe3MHOBLIE NepyaTkn Ana obecneveHUs AOMONHUTENBHON 3aLWMTbI KOXU PYK.

6.4 A30THas kucrnoTa, pacTeop ¢ 06bemHoin aonei 10 %

HanusaroT npnbnuautensHo 700 mn BoAwl (6.1) B MepHyto konby BMmecTumocTbio 1000 mn ¢ ogHon meT-
ko (7.1.2). OcTtopoxkHo gobasnsitoT 100 M KOHLEHTPUPOBAHHOW a30THOM kucnoThl (6.3.1) n nepemelumnsaioT
BpalaTenbHbIMX ABWKEHUAMU. [laloT 0CcThbITb, 4OBOAAT 06beM pacTBopa BOAON A0 METKM, 3aKpbiBatoT U TWwa-
TeNbHO NepemMeLlnBatoT.

6.5 UcxoaHble cTaHAapTHbIE PacTBOPbLI, UCNONb3yeMble ANA NPUroTOBNEHUA rPagyupoBOYHbIX
pacTBOpOB

6.5.1 UcxopHble cTaHAapTHbIE pacTBOPbLI C OAHUM onpeaensAeMbIM 3/IEMEHTOM

6.5.1.1 [Ons npuroToBneHns rpagynpoBOYHbLIX PACTBOPOB UCMONbL3YIOT CEPUAHO BhIMyCKaemble cepTu-
dnunpoBaHHble CTaHdapTHbIe PacTBOPLI C OAHUM onpeaensaeMbiM 31eMEHTOM, NpocneXmnsaemMble K Hauuo-
HanbHbLIM 3TanoHam. Mcnonb3ayemble pacTBOPbl 4OSKHBI BKNOYAaTh B cebA BCe onpedensieMble MeTannbl 1
mMeTannovabl COOTBETCTBYIOLLEN KOHLeHTpauuK, 06bibHo 1000 mr/n unmn 10000 Mr/n. YunTbiBaloT CPOK roAHOC-
TW, yKa3aHHbIA U3FOTOBUTENEM, a TaKKe PEKOMEHAYEMBI CPOK XpaHeHNs.

6.5.1.2 BO3MOXHO NPUroTOBMNEHNE UCXOOHBIX CTaHA4APTHBIX PACTBOPOB C OAHUM 3J51IEMEHTOM C UCMOoNb-
30BaHMeM MeTasnsoB BbICOKON CTeNeHN YNCTOTbI UnK UX coneil. MeToamka npuroToBREeHUs pacTBOPOB A0MKHA
COOTBETCTBOBATb Liefn UCMONb30BaHUS, a rpaaynpoBKa 1lo60oro MCnosib3yemMoro cnekTpoMeTpa A4oMmkHa 6b1Tb
npocnexvsaemMon K HauuoHanbHbIM cTaHgapTaMm. PacTBOpbl XpaHAT B MNOAXOASLUMX eMKOCTAX, Hanpuvep
6yThINAX U3 nonunponunexa (7.3), He 6onee oaHoro roga.

6.5.2 UcxopHble cTaHAapTHbIE pacTBOPbI HECKONMbKUX 31IEMEHTOB

[ns npUroToBNEHUN rpagyMpoBOYHbIX PACTBOPOB UCMOMb3YHOT OAMH UM HECKObKO CEPUAHO BbiNyCcKae-
MbIX CEpTUDULMPOBAHHbBIX CTaHAapPTHBLIX PACTBOPOB HECKOMNBbKMX 3NTIEMEHTOB, NPOCeXnBaeMblX K HaLUUOoHaNb-
HblM cTaHgapTam. CTaHOapTHble pacTBOpbl OOMKHBI BkoWaTh B cebs Bce aHanuavpyemble MeTansbl 1
MeTannouabl NPy COOTBETCTBYHOLLE N MaCCOBO KOHLLEHTpaLun, 06b14Ho oT 10 Mr/n go 1000 Mr/n, B 3aBUCUMOC-
TW OT UHTEHCUBHOCTM aHANUTUYECKOM NINHUNA. YUNTBIBAOT CPOK FOAHOCTM, YKa3aHHbIN U3roTOBUTENEM.

6.6 MpagyuMpoBoUYHbIe pacTBOpbLI

6.6.1 MpuroToBnsatoT paboynii cTaHAAPTHBIA PAacTBOP UK, NPU HEOBX0AUMOCTH, pacTBOPLI, cogepa-
LMe BCe onpeaensiemMble MeTanbl U MeTannonasl B COOTBETCTBYOLLEN MacCOBOI KOHLEHTPaLWN, 06bIYHO OT
1 mr/n go 100 mr/n, B 3aBUCMMOCTM OT MHTEHCUBHOCTW aHanMTUYECKNX NIMHWMIA. [TneTKon akKypaTHO BBOAAT
COOTBETCTBYHOLLUMNE 06BbEMbI KAXKA0rO UCXOAHOIo CTaHAapTHOro pacTBopa ogHoro anemMeHTa (6.5.1) unn coort-
BETCTBYHOLWMIA 06 bEM CTaHAAPTHOTO pacTBOPa HECKOMbKUX 3N1eMEHTOB (6.5.2) B MapKMpoBaHHY MEPHYHO KO-
Oy c ogHoi meTkol (7.1.2). Anst oGecneyeHus ctTabunbHOCTM aHanuTa 4obaBnsoT cooTBETCTBYIOLWNN 06BEM
noaxopsiiein HeopraHudeckon kucnotol (6.3). AooaaT o6bem pacteopa Bogor (6.1) ToUTU A0 MEeTKU, 3aKpbl-
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BaloOT M NepemMeLlVBaloT BpallaTenbHbIMUA ABMKEHNAMM. [atoT OCThITb 40 KOMHATHON TeMnepaTypsl, AobaBns-
0T BOAY 40 METKW, 3aKpbIBaOT U TWATENbHO NepeMeLumMBatoT. XpaHaT B Moaxoasilliein eMKOCTW, Hanpumep B
6yTbiNu 13 nonunponunexa (7.3), He 6onee ogHoro mecsua.

OnemeHTbl, KOTOpble CoeanHsALoT B pabovem cTaHOapTHOM pacTBoOpe, AOMKHBI BbITb TLWaTeNbHO Noao6-
paHbl 4151 o6ecnevyeHns XMMUYECKON COBMECTUMOCTU U NPeAoTBpaLleH s CNekTparbHbIX noMex. Takke ans
obecrneveHuns cTabunbHOCTU aHanuTa TwaTtenbHo noAbupatoT fobaBNAeMyo HeOPraHUYecKyo KUCNOTY U ee
o6beM.

6.6.2 NoToBAT Habop rpagyMpoOBOYHEIX PACTBOPOB, B TOM YMCHIe rpaaynpoOBOYHBIA XONOCTON pacTBop U,
Mo kpanHen Mepe, ABa APYrvX rpagyMpoBOYHbIX PACTBOPA CO 3HAYEHUSIMN MaCCOBOW KOHLEHTPaLMN B COOTBET-
CTBYIOLLIEM AManasoHe M3MepEeHNA ANs KaX4oro M3 onpeaensiemMblx MeTannos U MeTannonaos. Mpurotosnss
Kaskayro cepuio rpagympoBOYHbIX pacTBOPOB, NMUNETKOW akkypaTHO BBOASIT COOTBETCTBYOLWME 06beMbl pabo-
yero ctaHgapTHoro pacTeopa (6.6.1) unm ncxogHoro ctaHgapTHoro pacTeopa(oB) (6.5) B 0TAeNbHbIE MapKUpo-
BaHHble MepHble Konbbl BMecTUMocTbio 100 mn (7.1.2). [lo6aBnaoT peakTusbl (CM. MpuBEAEHHbIE HUKE
ab3aupbl gaHHOro NoAdnyHkTa), Tpebyowmecs AN coBNageHus MaTpuL, rpagyMpoBOYHbIX Y aHanusnpyemblxX
pacteopoB (cM. 8.1.12.1). PasbasnatoT Bogol (6.1) nouTn 4O METKK, 3aKpbiBatoT NpobKoA U NepemelunsatoT
BpaLlatesnibHbIMU ABKEHUAMA. [atoT ocTbITb, pa3basisioT BOAOW 40 MEeTKU, 3aKpbIBAOT NPOGKON 1 TwaTerb-
HO nepemMeluMBaloT. [[pagyupoBOYHbIE PaCcTBOPLI MPUrOTOBAIOT €XeJHEBHO.

PeakTus(bl) nncnonbayembli(bie) 06 bem(bl), HeobxoanMbIA(bie) ANs COBNageHUst MaTpuL, rpagypoBoY-
HbIX 1 aHaNU3MpyeMbIX pacTBOPOB, BbIOMPaIOT B 3aBUCMMOCTU OT METOANKN pacTBopeHus Npobbl. B Tabnuue 1
npusedeHa nHgpopmaums, No3BonsoLWan Nony4YuTe CoBnagarmoLme MaTpuLbl aHanM3npyemblX pacTBOPOB,
NPUroTOBMNEHHbIX B COOTBETCTBUM € pasnuyHbIMu MeTogmkamu no UCO 15202-2. OgHako Takke cneayeT yuu-
ThiBaTb BKIIa4 KOHLEHTPaLMN KACNOT, cCoAepXKaLlXcsl B UICXOQHOM CTaHAapTHOM pacTBope(ax), Ucronb3ye-
MOM AnA MPUroTOBIEHNS TPagyMpPOBOYHbIX PACTBOPOB, B 06LLYHO MacCOBYHO KOHLEHTPaLMIo KUCTOT.

Tabnwuya 1— PeaktuBbl, HeoGX0AMMbIE AN NPUrOTOBINEHUS NPagyMPOBOYHbBIX PACTBOPOB C COBMaAaoWMMM MaTpu-
uamm

MeToawka pacTeopeHis npoBsi PeakTuBbl, Heo6xoQMMble ANA NPUTOTOBEHUS TPAaAyUPOBOYHBIX
pacTBOPOB € COBNAAAOWMMIA MaTpULIaMU

NCO 15202-2, B.6.1.2 (npunoxexune B) 10 mn asoTHoM kucnoTol (6.3.1)

NCO 15202-2, B.6.1.3 (npunoxexwne B) 10 mn pacTBopa umTpata ammonus (6.2)

MCO 15202-2, npunoxeHue C 4 mn as3oTHon kucrnoThbl (6.3.1) n 20 Mn coNsIHOW KMCNOTbI
(6.3.2)

NCO 15202-2, npunoxexne D 20 mn a3oTHoM KMCNoThl (6.3.1)

NCO 15202-2, npunoxenune E 4 mn cepHoli kucnotbl (6.3.3) n 20 Mn consiHOWM KMCNOThI
(6.3.2)

NCO 15202-2, npunoxenne F 4 mn xnopHo# kucnotbl (6.3.4) n 20 mn consiHoi Kucrno-
Tbl (6.3.2)

MCO 15202-2, G.6.1 (npunoxexune G) 20 mn a3oTHo kucnoTsl (6.3.1)

NCO 15202-2, G.6.1 n G.6.5 (npunoxeHue G) 20 mn a3oTHOM kMcnoTel (6.3.1) n 20 Mn CONsIHON KUCNOThI
(6.3.2)

MCO 15202-2, G.6.2 (npunoxexune G) 16 mn asotHoW kmcnoTol (6.3.1) U 4 MN XNOPHON KUCHOThI
(6.3.4)

MUCO 15202-2, G.6.2 n G.6.5 (npunoxenue G) 16 mn asorHon kucnotbl (6.3.1), 4 mMnN XMNOPHOW KMCIOTHI
(6.3.4) n 20 mn consHoM kMcnoThl (6.3.2)

MCO 15202-2, G.6.3 (npunoxexune G) 20 mn a3oTHOM KMcnoThl (6.3.1) unn

16 mn asotHon kucnotel (6.3.1) n 4 MmN XNOPHOM KMCNOTBI

(6.3.4)

MCO 15202-2, G.6.3 n G.6.5 (npunoxerne G) 20 mn asoTHoW kncnoTel (6.3.1) n 20 MN CONAHOW KUCMOTHI
(6.3.2) unm

16 mn asotHon knucnotbl (6.3.1), 4 MN XNOPHOW KUCIIOTbI

(6.3.4) n 20 mn consiHoM kucnotbl (6.3.2)
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MaTpuLbl rpagyMpoBOYHbBIX PACTBOPOB AOMKHBI COBNAAaTh U B OTHOLIEHUN coaepKaHna hTOPUCTOBOAO-
POAHOW KNCNOThI, ECIW aHanManpyemble pacTBopbl 6binM NPUroToBRAEHbI U3 NPo6, COBpaHHbIX Ha KBapLEBbI
unbTP No MeToauke, ycTaHoBneHHoM B npunoxerun D UCO 15202-2, unu no meToauke, yCTaHOBIIEHHON B
npunoxeHun G UCO 15202-2, ¢ ucnonb3osaHuem hTopuctoBoaopoaHoNn kucnotel. O6bIMHO U3beratoT Npuro-
TOBMEHUA PACTBOPOB C MaTpULaMU, COBMNaAaOWUMU B OTHOLIEHUN coaepaHna pTopucToBOAOPOAHON KUC-
notbl (cM. 8.1.12.1), Ho 3TO HeoBXoAMMO B cryyasnx, Koraa BO3aencTBNe KUCNOTLI Ha kBapueBble hunbTphbl
MPUBOANT K BEICOKAM MacCOBbIM KOHLIEHTPALMAM KPEMHUS (M BO3MOXXHO — APYTUX 3N1IeMEHTOB, TaKUX Kak arnio-
MWHWIA, KanbLMA M HATPUIA) B aHanM3npyemeix pactesopax. lMosatomy rpagympoBoYHbIE PacTBOPbLI AOMKHbI ObITh
npuUroToBneHbl NyTem aoGaBneHns COOTBETCTBYOLWMX 06bemoBs paboyero ctaHgapTHoro pacteopa (6.6.1) unu
ncxodHoro cTaHgapTHoro pacteopa(os) (6.5) HavncTble kBapLuesble PUNbTPLI, ANA KOTOPLIX NIPUMEHSAIOT METO-
AWKy pacTsBopeHust Npobbl, NpYBeAeHHYIo B cooTBeTCTBYOWEM npunoxeHun MCO 15202-2. B atom cny4ae
HeobxoOMMO MUCMOMb30BaTh MMACTMAcCOBYID MepHY0 nabopaTopHylo nocydy, CTONKYH K BO3AEACTBUIO
pTOPUCTOBOAOPOAHON KUCMOTHI, @ TAKKE KOPPO3UOHHO-CTONKYIO CUCTEMY BBOAA NPOG.

6.7 UcxopgHblii(e) cTaHAapTHLIA(e) pacTBOpP(bl) 0OQHOro aneMeHTa AnA Ao6aBneHMs BHYTPeHHe-
ro(ux) craHgapTa(oB)

6.7.1 Ecnn TpebyloTcs aHanusupyemble pacTBOpbl, coAepXawue BHYTPEeHHUA cTaHaapT(bl)
(cm. 8.1.13.1), To ANSA UX NPUrOTOBIIEHUSA NCMNONL3YIOT CEPUNHO BbiNyCKaeMble cTaHAapTHbIe pacTBOPbI UK
pacTeop ogHoro anemeHTa. CtaHAapTHLIN pacTBop(bl) AOMKEH coaepXaTb aneMeHT(bl), UCcrnornb3yeMelii(e) B
Ka4yecTBe BHYTPEHHero ctaHgapTa(oB), B COOTBETCTBYIOLWEN KOHUEHTpauunu, Hanpumep 10000 mr/n. One-
MeHT(bl) BHyTPEeHHero ctaHaapTa AomkeH(Hbl ) 6bITb cOBMECTUM(bI) C MATPULIE aHaNM3NPyeMoro pactsopa, a
maTpuua(bl) cTaHgapTHOro pacTeopa(oB) 04HOrO anemMeHTa, UCNonb3yemMoro(bix) Ans AobaBneHns BHyTpeH-
Hero cTaHgapTa, A0MKHa BbITb COBMECTMA C onpeaenseMbiMy MeTannamu u Metannongamm (cm. 8.1.13.2).
YUuUTBIBaAIOT CPOK rOAHOCTH, YKa3aHHbI U3roTOBUTENEM.

6.7.2 B kavecTBe anbTepHaTUBbI 451 TPUrOTOBNEHUSA UCXOAHOMO CTaHAAapTHOro pacTeopa(oB) O4HOTO
3/1eMeHTa MOXHO UCMOMb3oBaTh MeTas bl BbICOKOW YACTOThI UM X conu. MeToanka NpUroToBreH s pacTBo-
poB AomkHa BblTb COOTBETCTBYHOLWEN, a rpagynpoBka nboro Ucnonb3yeMoro cnekrpoMeTpa — npocnexvsa-
eMOoW K HauMoHanbHbIM cTaHAapTaMm.

6.8 PacTBOpbI ANA NpoBepKU NoMex

Ecnu npegycmoTpeHo BBeAeHWe nonpasku Ha MexaneMeHTHoe BnusaHue (cM. 8.1.8.1), npurotoBnsioT
pacTBOP C COOTBETCTBYHOLLE MacCOBOM KOHLEeHTpauuein, HanpuMep oT 50 ao 200 Mr/n, ANS Kaxaoro Mewao-
Lero anemeHTa. AKKypaTHO BBOASIT MUNETKON COOTBETCTBYIOLLME 06bEeMbl UCXOAHBLIX CTaHAAPTHLIX PACTBOPOB
ofiHoro anemMeHTa (6.5.1) B oTAenbHbIe MapkMpoBaHHbIE MepHbIe konbkl ¢ ogHoM MeTkoi (7.1.2). Mpu Heobxo-
anvocTn (cM. 8.1.12.1) noabupatoT MaTpuLbl pacTBOPOB Af1sl MPOBEPKN NOMEX U aHanU3npyemMblxX pacTBo-
poB (cM. 6.6.2, ab3aubl 2 1 3). JoBoaaT Boaok (6.1) noyTn 4O MeTKK, 3aKpbIBaOT NPobKoi U nepemeLlunsaoT
BpallaTenbHbIMU ABWKEeHUSIMU. [laloT OCThbITb, AOBOAAT BOAOW A0 METKMU, 3aKpbIBalOT NPoGKON U TwaTenbHO
nepemeLLuBatoT. XpaHaT B NOAXOAsLLENA eMKOCTH, HanpuMep B 6y Tblnn U3 nonunponuneHa (7.3), B Te4eHne He
6onee ogHoro roga.

6.9 NabopaTopHbLIA MOIOLLIMA PacTBOP Ha OCHOBE MOMWLWEro cpeacTsa, noaxoaswero Ana OvUCTKU
ycTpoicTs oTbopa npob u nabopaTopHoi nocyabl, pasbasneHHoro 8oAou (6.1) B COOTBETCTBUM C UHCTPYKLMEN
N3roToBUTENS.

6.10 AproH, nogxoasiuia Ansi UCMoNb30BaHUSA B aTOMHO-3MUCCUOHHOW CNEKTPOMETPUM C UHAYKTUBHO
CBSI32HHOW NNAa3MOoN.

7 JNla6opaTtopHoe o6opyaoBaHue

Kpome obbiuHoro nabopatopHoro o6opyaoBaHus, UCNONb3YIOT cneaytolive cpeacTsa.

7.1 CtekngHHas nocyaa

7.1.1 TMuneTtku c ogHON METKO, cooTBeTCTRYIOLWME TpeboBaHuaMm NCO 648, narotosneHHble s 6opocu-
nuKaTHOro ctekna mapku 3.3, npegBapuTerbHO OUULLEHHBIE NyTeM 3aMadmMBaHns B pacTBOpPe asoTHON KACHO-
Tl ¢ 06bemHon gonen 10 % (6.4) B TedyeHUe He MeHee 24 4 ¢ NocneAyoLWUM TLIATENbHBIM NPOMbIBaHNEM
Boaon (6.1).

B kayecTBe anbTepHaTUBbI CTEKNSIHHAsA Nocyaa MOXeT ObiTb OYMLLEeHa NOAXOASILLIMM MOIOLLMM cpea-
CTBOM C NOMOLLbI0 NabopaTopHON MOEYHOW MaLLMHBI.

7.1.2 MepHble konbbl ¢ 0IHON METKOMW, BMecTUMOCTbto oT 50 o 1000 M, cooTBETCTBYIOLWME TpeboBaHWU-
aMmMCO 1042, usrotoBneHHble 3 6opocunukaTHoro ctekna 3.3, cooteeTcTByloWEero TpeboBaHnsam UCO 3585,
OUYMLLEHHBIE Nepe UCMoNb30BaHMEM NMyTeM 3aMavynMBaHUA B pacTBOpe a3oTHOM KUCMOTLI C 06beMHOM gonen
10 % (6.4) B TeueHue He MeHee 24 y, c nocneayowmM TwaTenbHbIM NPoMbIBaHUeM Boaon (6.1).
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B kauecTBe anbTepHaTWBbI CTEKMsIHHAA Nocyga MOXeT ObiTb o4YMLleHa NoAXOAALMM MOKLWMM cped-
CTBOM C MOMOLLbI0 NabopaTopHON MOEUHON MaLLUHBI.

7.2 TnyHxepHble 06beMHO-A03MpYHOLLME YCTPOWCTBA, CooTBeTCTBYoWMe TpeboBaHnsam UCO 8655-1n
ucnelTaHHble B cooTBeTCcTBUM ¢ MCO 8655-6, B TOM 4uCre NUMNETTOPbl, COOTBETCTBYOWMNE TpeboBaHNAM
NCO 8655-2, B kayecTBe 3aMeHUTENEN NUNEToK ¢ 0AHON MEeTKOW, NCNOMb3yeMblX A4S MPUrOTOBMNEHUS CTaH-
OapTHbIX, rpagyupoBOYHbIX U aHanuM3upyeMbelX pacTBOPOB, U A03aTOPbl, COOTBETCTBYHOLWME TpeboBaHUAM
NCO 8655-5, ncnonbsyemMble Ans A03MPOBaHUA KUCNOT.

7.3 ByTbiNb U3 NONAUMIpoNMneHa c repMeTUYHO 3aBUHUNBAIOLLEACS KPbILLKOW

Mo>xHO Ucnonb3oBaTh BYThINW, U3rOTOBMNEHHbIE U3 APYr1X NracTMacc, Npy YCNoBUKU, YTO OHU NOAXOANAT
AN KOHKPETHOW Lienu ucnonbs3osaHus (M. 6.5.1.216.6.1).

7.4 ATOMHO-3MUCCUMOHHBIN CNEKTPOMETP C MHOYKTUBHO CBA3AHHOM NNa3Mon, ynpasnseMblil KOMMNboTe-
poM/3BM, ocHalleHHbI aBToMaTUYECKUM YCTPONCTBOM nodadu npob, npeanovTnTensHO ¢ CUCTEMOW MPOToY-
HOW MPOMBIBKMU.

8 MeTtoaguka

8.1 PaspaboTka MeToauKku

8.1.1 O6LWwue NnonoxeHus

Pa3zpabatbiBatoT M NpoBOAAT aTTecTaL Mo MeTOAUKM KONTMYEeCTBEHHOrO aHanuaa pacTBopoB Npo6 Yactuy,
TBEPAOoro aspo30sis, NPUroToBAeHHbIX B cooTBeTCTBUN ¢ MCO 15202-2, koTopasa noaxoauT Ans UCnonb3osa-
HWs1 ¢ UMetoLMMca B Hanudumn IClM cnektpomeTpoM. B npoLiecce paspaboTku MeToANKU B Ka4ecTBe OTNPaBHON
TOYKN UCMOMb3YIOT XapakTepUCTUKN CNEeKTPOMETPa, ykasaHHble usrotosutenem. MNpu paspaboTke MeToanku
A3C NCT obpalyatoTcs K pykoBoACTBaM Mo SKCNyaTauuum, npeaocTaBneHHbIM U3roTOBUTENAMMU CEKTPOMET-
pOB, a Takke MeXayHapoaHbIM, EBPOMENCKAM U HaUMOHarbHbLIM CTaHaapTaMm.

MpumeyaHune—Hacroswmin ctaHaapT NpUMEHSIIOT AnA pasHoobpasHbix VCI cnekTpomeTpos, Hanpumep
YCTPOWCTB OAHOBPEMEHHOIO UMW NOCNEeAoBaTenbHOro Tuna n3MepeHusi ¢ cuctemamm HOTOyYMHOXUTENEN MNn NoNynpo-
BOJHWKOBbIX A€TEKTOPOB, HACTPAMBAEMbIMU U IKCTIIyaTUPYEMbIMK Pa3nuyHbiM 06pa3om. CylecTBYOT HEKOTOPbIE NPUH-
LmMnbl, KOTOPbIE MNPMMEHSIIOT NPy pa3paboTke METOANKMN AJ1s1 BCEX CMNEKTPOMETPOB, HO MHOTME NPUMEHUMbI NULLIb K KOHKPET-
HbIM CNEKTPOMETPaM UIM TMNam CNEKTPOMETPOB.

8.1.2 TpeGoBaHue Kk Nnpegenam KONU4YECTBEHHOTO onpeaeneHun
Ana kaxgoro onpegenaemoro Metanna uMetannonaa onpegensaioT 3HauyeHne HXKHero npeaena avana-
30Ha U3MepeHUIn, COOTBETCTBYHOLLIErO LiefNIu U3MEpPEHUS.

Mpumep — lpu ebiNonHeHUsT U3MeEpPeHUU € Yenbio conocmasums pe3ynbmambi usMepeHuli ¢ npedensHo
donycmuMbiMU 3Ha4YeHusiMu € coomeemcmeuu ¢ EH 482 [6] 3adaHHbil HuxHUl npeden duana3oHa uaMepeHul
Ons onpedensemo20 memanna unu Memannouda L,,,, € MUKpozpaMmax, Npu ux KOHUeHmpauusx, pasHbix 0,1
npedenbHo GonycmumMo20 3HaYeHUSI, 8bIYUC/ISIIOM 110 hopmyne

Llow = 0'1 qu vtmin‘ (2)
20e L,, — npedenbHo donycmumas Maccoeas KoHUeHmpayus Memanna unu memannouda, ma/m3;
q, — paccyumaHHbiii pacxod 0ns ucnonb3yemozo ycmpotcmea dns om6opa npo6, n/MuH;
tnin — MUHUManbHOe epemsl om6opa npo6, MuH.

m!
3amem nymem deneHust 3a0aHHO20 HUXHe20 nNpedena duanaszoHa usMepeHull, 8 MUKpPO2paMmax, Ha 06bem

aHanusupyemo20 pacmeopa, @ MUAuUAuUMpax, eblqucnsiom 3adaHHill npeden KonuyecmeeHHo20 onpedere-
HUs1, 8 MUsITUZPaMMax Ha nump.

Ecnu muHumanbHoe Bpems oTb6opa npob BeiuMcnalT no copmyne, npuseaeHHon B 8.1.4 UCO 15202-1,
TO KOMUYECTBO KaXaoro onpegensemMoro Metanna unu Mmetannouga Ha punbtpe AOMKHO NpeBbillaTh HUXKHUA
npegen avanazoHa UsmepeHuin Npu ycnosuu, YTo Bo Bpemsa otbopa npob copepxaHue aToro MeTtanna unu
MeTannouaa B BO3ayxe npesblWano sHavueHue, cootseTctayowee 0,1 npeaensHO AOMYCTUMOTO 3Ha4YEHUS.

Ons apyrux uenen nsmepeHns MoxeT NoTpeboBaTbCA KONMUYECTBEHHOE onpeaeneHne Npu MaccoBomn
KoHueHTpauuu meHee 0,1 npeaenbHO A0NYCTUMOro 3Ha4YeHUsA, B TakoM cnydae B oopmyny (2) noactaBnsior
cooTBeTCTBYIOLLEe Bornee HA3KOe 3HaYeHue.

8.1.3 3HauuMMoOCTb cnekTpanbHbIX TOMeX

PaccmatpuBalot 3Ha4MMocCTb NGO U3BECTHON CNeKTpanbHON NOMEXU C yHeTOM LieSNv U3MEPEHUIA.

[na kaxagol noTeHuMansHo NPUrogHoM aHanUTUYeckon NHUK obpalatoTcs K onyGnnMkoBaHHbIM MaTe-
pvanam u (Unu) npoLunomy onbiTy (M. 8.1.6) U paccmaTpusaroT B3aUMOCBA3b MeXay UHTEHCUBHOCTbLIO NOMeX U
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OTHOCUTENbHBIMA NMpedeflbHbIMA 3Ha4YeHNAMN O MeLllarolWwmnX 3neMeHToB U onpedendAeMblX MeTannos U
MeTannonaos.

Mpumep — lMpu ebinonHeHuu usmMepeHull 8 Yessix NpoeepKku coomeemcmaus npedenbHo donycmuMbiM
3HaYeHUAM Mewarouwull a/1IeMeHm, Maccosasi KOHUeHmpayusi Komopoz2o fnpeabsiuiaem npedesibHO donycmumoe
3Ha4eHue 8 10 pa3, ebizo8em nooKumesbHoe cMelujeHue, cocmasnsioujee 6onee 0,1 npedenbHo donycmumozo
3HaveHusi Maccosoll KOHUeHmpayuu aHanuma npu yciosuu

oLvi _pa >0,1, ®)
Ly, 10000

2del,, — npedenbHO donycmumasi Maccoeasi KOHYeHMpPayusi Meulaouiezo sewjecmsa, Ma/m>;
Ly, , — npedensHo donycmumas Maccoeas KOHUeHmpayus aHanuma, ma/m*;
p, — KaXyujasicsi Maccoeas KOHUeHmpauusi aHanuma, mMa/n, npu Maccoeoll KOHYEeHMpayuu Mewarouie2o

eeujecmea 10000 ma/n.

Ecnv cymma nonok1tebHbIX CMeLLIeHWIA Mo BCeM NoTeHLMarbHbIM MeLLaioLWw M 3fieMeHTamM cocTaBnsaeT
6onee 0,1 NpedenbHO 4ONYCTUMOTO 3HAYEHUA AN aHanuTa Npy cogepaHun KaXXaoro MeLlatoLLero sfemMmeHTa
B KOHLieHTpaL K1, NpeBsblLWatoLein npeaensHo onycTumoe sHadveHne B 10 pas, To BeIGUpaloT Apyryto aHanutu-
YECKYH NTMHUIC UMK BBOAAT MONPaBKN Ha MEX3NeMeHTHoe BnaHue (cMm. 8.1.8).

MpumevaHusn

1 OObIYHO NpY U3MEPEHUsIX B LieNsiX NPOBEPKU COOTBETCTBUA NPeaeribHO AOMYCTUMbIM 3HaYeHUsIM NONPaBKy Ha
MEXANEeMEHTHOE BNUsiHMe He BBOOAT.

2 [nsapapyrvx uenew namepeHunsi MoXeT noTpe 60BaTbCsl KONMYECTBEHHOS ONpPeAeneHne Npy MaccoBbIX KOHLEHTPa-
umax meHee 0,1 npeaenbHO A4ONYCTUMOro 3Ha4YeHWs, B TaKOM cnydae B dhopmyny (3) NoacTaBnsioT COOTBETCTBYIOWEE
Honee HU3KOE 3HaYeHue.

3 Mo Bo3amoxXHOCTH M3BerarT NonpaBky Ha MeXanemMeHTHOe BNUsIHE NyTeM Bbibopa Ans aHanvaa Apyrow AnuHel
BOJTHbI, Ha KOTOPOW U3MepPeHNe NOMHOCTLIO CBOBOAHO OT MeLlatoWMUX BITMSTHUA UNW NOABEPXKEHO UM B MEHbLLEN CTENEHM.

8.1.4 OceBoe unu paguanbHoe HabnwgeHue NNasMbl

C yyeToM uenv namepeHuin (CM. npumeydaHune) BbIGUpaloT CNeKTpoMeTp C 0CeBbIM UMW paavaribHbIM Cro-
coboM HabnrogeHWs NNasmbl UK CIEKTPOMETP, NpeAHAa3HAYeHHbIA KaK Ans 0CeBOro, Tak U Ans pagvanbHoOro
HabnoaeHWs nnasmMbl (CNEKTPOMETP ¢ ABONHBIM NpoeLupoBaHuem). BoamoxHO, 4To AnA NpoBeaeHUs nsmepe-
HWIA Ha oQHWX AnNMHax BonH 6onee nogxoauT ocesoe HabnoaeHWe NNasmbl, a Ha ApYrMx — pagnanbHoe.

MpwnmeyaHune— Ocesoe HabniogeHne NNasmbl MOXET NOTpebGoBaTLCA ANA NONYYEHUA 3a4aHHbBIX NPeaenoe
Konu4ecTBeHHOro onpeaeneHus (cM. 8.1.2), HO Npu 3TOM namepeHne Gonee BOCNPUUMUMBO K BNIUAHWIO CNEKTPanbHbIX NO-
MeX, YeM Npu pagnanbHOM HabngeHun.

8.1.5 CucremaBBOoga npo6

Cuctemy BBoga Npob BbIGUPALOT € yHeTOM 3aaHHOr0 YPOBHS YyBCTBUTENLHOCTU U NPUPOALI MaTpULLb
aHanusnpyemoro pactesopa. B 6onbluMHCTBE cnyyaes NOAXOAALWIEN CHUTAOT CTaHAApTHYIO cUCTeMy BBoAa
npob, NpeaocTaBnsaeMyto U3roTOBATENEM CEKTPOMETPA.

MpumevwaHwunsn

1 EcnucnekTpanbHO YMCTbie aHanm3anpyemble PacTBOpbl cogepxaT (hTOPMCTOBOAOPOAHYIO KUCNOTY, TO Heobxoaw-
MO MCMONb30BaTh KOPPO3NOHHO-CTOMKYI0 cCUCTEMY BBOAA NPO6.

2 YnbTpa3BykoBble pacnbinutenu obecneumBaioT 60NbWYIO YYBCTBUTENBHOCTL NO CPaBHEHWIO C TPAANLMOHHBIMK
NHeBMaTUYeCKMMU pacnbiNNTENAMU, TAKMMM KaK PacnblnUTeNy ¢ NepeKpecTHbIM NOTOKOM M pacnbinTeNn KOHUEHTPpUYec-
Koro Tuna. OgHaKko OHW He ABNAIOTCS CTOMKMMM K KOPPO3un nog aencrememM hTopucToBogopoaHoON KUCNOTbI M O6bIMHO Tpe-
6ytoT BonbWwero BpeMeHn NPOMbIBKM, YEM TPaAWLMOHHbIE CUCTEMBbI BBOAA NPo6. TeM He MeHee, BbIrOgHbIM MOXET ObiTb
MCMONb30BaHWE YNbTPa3BYKOBLIX PpacnblUTenem B Cny4ae HU3KMX NpeaenoB KONWYeCTBEHHOTO onpeaeneHns, Hanpumep
npu onpeaeneHMn mMeTansioe UNM MeTannouaoB ¢ 0CO6EHHO HU3KUM NPeaenbHO AONYCTUMBIM 3HAYEHWEM U {(UNn) Npu
KOPOTKOM BpemeHm ot6opa npob.

3 Mpucrtaeka gnsa reHepauumn rmMapuaoe (4ns Takux 3NEeMEHTOB, KaK MblWbAK, CypbMa, CeneH, Tennyp v T.n.) u
XonoaHoro napa (ansa ptytm) obecneumBaet Gonee HU3KUE Npeaensl KONUHECTBEHHOTO ONPeAeNeHns, YeM NPY UCNONBL30-
BaHWV APYrMX MeToAMK BEBOAA NPOO; 0HaKO B HACTOAWEM CTaHAAPTE He PaCCMOTPEHbI 3TU NPUCTABKM.

8.1.6 AnuHbI BONH aHaNUTU4ECKUX NUHUN

8.1.6.1 BbIbupatoT ogHYy UMK HECKOMNbKO NIMHWI UCMYCKaHWUA AN U3MEPEHUA MaCCOBOW KOHLEHTpaLmMK
Kaxaoro onpefensemoro metannawnumeTtannovaa. YuuteisaoT AnanasoH ANWH BOSIH UCNONb3YeMOro CnekT-
poMeTpa, YPOBHU COAEPXaHUSA 3NEMEHTOB, 3KBUBaNEHTHble (DOHOBOMY WU3My4YeHUIO AnA HUX, Tpebyembli
npeaen KoNM4ecTseHHoro onpeaeneHuns (cM. 8.1.2) U sHavyMMble cnekTpanbHbIe MOMeXU ¢ y4eTOM Lenu name-
peHnin (cM. 8.1.3). O6bIMHO NpeanoYTUTENeH BIBOP NUHUIA cnekTpa ¢ 6onblien MHTEHCUBHOCTLIO. OaHako
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nsberaloT MCNONb3OBAHUS NMUHWIA, HA KOTOPbLIX NPOABAAETCA NPAMOE HarloXeHue CrekTpasribHbIX NIMHUA Unu
HabrioaaeTca CNoXHoe M3meHeHue oHa, Bbl3BaHHOE HaNOXXeHUEM HECKOMbKUX MHTEHCUBHLIX, 6nunsko pacrno-
NOXEHHBIX 3MUCCUOHHBIX NUHMIA. [INns BbiSBNEHNUA NGbIX NPo6reM, He yUTEHHbIX Npu paspaboTke MeToauKK,
pPEKOMEHAYEeTCs, N0 BOZMOXHOCTU, UCMONb30BaTb 6onee 0AHOM NMMHUM AMNS KaXkAoro aHanuTa.

MpumevaHwus

1 TMpv NpMMEHEHNMN CNEeKTPOMETPOB C MOHOXPOMAaTOPOM NONb30BaTeNny MoryT cBo6oHo BeibpaTh nobyto obnactb
cnekTpa ot ynbTpaduonetororo (Y®) ao eugumoro. Mpu 3Tom no Tabnuuam cnekrpanbHeiX nuHmiA (cm. [11]) nons3oBate-
nv MoryT BblBpath Ntobyto noaxoasLLyto AnVHY BONHLI, CBOGOAHYI0 OT MeluaioLero BNusiHus. [Npu npumMeHeHUn cnekTpo-
METPOB C AN PaKLMOHHON peLueTkol Tuna dwenne u (Mnn) NoNnynpoBoAHMKOBLIMY AeTEKTOPaMK Takke BO3MOXeEH BeIGOp
13 6onbloro Ymucna nuHuin. OgHako NPy NPUMEHEHWU CNEKTPOMETPOB C NONMMXPOMATOPOM BO3MOXEH BblGOp TOMNbKO
TIVMHWUIA, BOCTYMHbIX MCXOAA N3 KOHMUIYPaL UM KOHKPETHOMO UCMONb3YyEMOro CNeKTPoMeTpa.

2 TpvHaNnU4Mm NPsIMOro CNeKTparnbHOro NepeKpbIBaHNA U HEBO3MOXHOCTM MCNOIb30BaHWS APYroi NIMHUM UCTYCKa-
HUA ONsi onpeAeneHus mMeTanna Wnu meTannouga BO3MOXHO BBEAEHWE MOMPaBKM HA MEXINEeMEHTHOe BrusiHue
(cm. 8.1.8).

8.1.6.2 EcnvunsmepeHus BbIMOMHAOT C UCMONb3oBaHeM 6onee ogHON aHanMTUYeckon NMHUA aHanuTa,
TO NPW 3TOM peLlatoT, Kak MpedcTaBUTb pesynbTaThl U3BMepPeHUI B MpoToKore.

Mpu cocTaBNeHUN NPOTOKOMA aHanMsa yunTeiBaoT cneaytollee: npy Bolbope ANg aHanvsa AByX aHanu-
TUYECKUX NIUHNA NPUBOAAT cpeaHee 13 ABYX Pe3yrbTaToB U3MEPEHNIA; Npy BbIBOpe Ana aHanusa Tpex aHanu-
TUYECKNX NUHWUN NPUBOAAT cpedHee 13 ABYX Haubonee BNM3kUX Apyr K APYry pesynbTaToB U3MepeHuin; npu
BblIGOpe ANA aHanMsa YeThbipex aHanMTUYeckX NMHUIA NpUBOANAT cpedHee U3 Tpex Haubonee 6NM3KMUX Apyr K
OpYry pe3ynbTaToB U3MepPEeHU.

8.1.7 NonpaBka Ha ¢oH

MpoBOAOAT CKAHUPOBaHWE KaXXdoW U3 NpegnonaragMbiX aHanUTUYECKUX NTAHUIA NpU pacnbiieH rpagyu-
POBOYHOrO XOMOCTOro pacTeopa, rpagynpoBOYHOro pacTeopa U TUNMYHOro aHanMsupyemoro pactsopa npoobsl
B NnasMy. MayJatoT nonyveHHble KOHTYPbI IMHWA 1 BbIGUPAatoT TOUKN, B KOTOPbIX ByayT NpoBeaeHbl U3MepeHust
AN BBeAeHUs nonpaekun Ha hoH. BeINOAHAT N3MepeHusi B 04HOMN ToUKe AJ151 BBEAEHUSI NOMpaBKX Ha NpocToe
cMeLleHue choHa, T.e. CMeLLeHNne MHTEHCUBHOCTU (hoHa, KOTOPOE NPaKTUYECKN MOCTOSIHHO B 3ajaHHOM Anana-
30He, Hanpumep Ha pacctosHum 0,5 HM, no o6e CTOPOHBI OT MMHUWN UCNycKaHUA aHanuTa. [ns BeegeHus
nonpaBkn Ha cMeLlleHMe hoHa, UMEIoLLEro HAaKMOH, N3MepPEeHUs BLIMOMHAT B ABYX TOYKaX.

MpnmevaHusn

1 lMpwn ncnonb3oBaHUM CNEKTPOMETPOB Pa3fIUYHbIX TUMOB NPUMEHSIIOT pa3fnuyHble cnocobbl U3MePeHns YPOBHSA
doHa Ans BBeAeHWs nonpasky. [1py Cnonb30BaHUU CNEKTPOMETPOB C MOHOXPOMATOPOM M 60NbLWNMHCTBA CNEKTPOMETPOB
C NONMXpOMaTOPOM CHavana permcTpupyoT MHTEHCUBHOCTb CMEKTPATIBHOM IMHUM aHanuTa n 3aTem perncTpupyoT MHTEH-
CVBHOCTb hoHa. OHaKO NPW UCMONb30BaAHWMU CMEKTPOMETPOB C MOMYNPOBOAHUKOBLIMY € TEKTOPaMMN NPOUCXOAUT OQHO-
BpEeMEeHHas permcTpauus curHanos oHa n aHanmtnyeckon nuHum. MoatoMy npu ucnonb3oBaHnn Nogo6HLIX Npubopos
MOXHO OAHOBPEMEHHO BBOAUTB NOMNPaBKy Ha OOH, YTO AIBMSIETCS NPeAnoYTMTENBHBIM, TaKKaK NPU 3TOM AN BCEro namepe-
HWA UCKMIOYatoTCs WyMbl, 00yCNOBNeHHbIe cMCTeMOM BBOZa Npob. bonee Toro, oAHOBPEMEHHbBIE U3MEPEHUA MEHEE NPO-
AONXUTENbHbIE, TAK Kak He TpebyeTcsa AONONHUTENBHOrO BPeMEHM Ans NPoBeAeHUS U3MePEeHNI BHE CNEKTPanbHON NMMHUN
aHanura.

2 MMporpammHoe ob6ecneveHune ans HekoTopbix ADC UCTT cnekTpoMeTpOB NpeaycMaTpuBaeT NPUMeHeHne NPUHUW-
NOB XeMOMETpUM A5l aBTOMaTU4eCKoro Belbopa napameTpoB, TakMX Kak BbIGOp TOYEK BBEAEHUS NONPABKW HA (DOH, a Takke
ONA OCyLWeCcTBNEeHNA NporpaMMpyemon ontumMmusauum 6e3 BMelLaTenbCTBa Nosib3oBaTernsi.

8.1.8 MonpaBka Ha MeX3neMeHTHOe BrusiHue

8.1.8.1 Ecnu Ha BbIBpaHHylo(ble) ANA onpeaeneHust MeTanna UNu MeTansioMaa aHanutTudeckyto(ue)
NHKIo(M) HakNaabIBaOTCA cNeKTpanbHble NoMexu unu HabnogaeTcs cnoXxHoe nsmeHeHne poHa, To paccMmar-
puBaloT He0O6X0AMMOCTL BBEASHWA NONPAaBKN Ha MexaneMeHTHoe BnusaHue (cM. 8.1.3). EcnnoHa Heobxoauma,
TO BbIMUCAAIOT U NPUMEHAIOT NonpaBoYHble KO3 ULMEHTHI ANs yueTa MeLLatoLero BAMAHNA (CM. npumeYa-
Hue 1). B kavyecTBe anbTepHaTUBLI, €CNN YCTaHOBNEHO HeobxoaMmoe nporpammHoe obecneveHne, Ansa seeae-
HUA MONPAaBKNW Ha MEX3MEeMeHTHOe BfIMAHWE MOXHO WUCMOMb30BaTb MPUHLUMBI XEMOMETPUU (CM. npu-
MevaHue 2).

MpumevwaHwusn

1 MonpaeoyHble KO3PDULNEHTLI AN YHETa MEXINEMEHTHOIO BITUSIHUS MOXXHO BbIUUCIUTL HA OCHOBE KaXYLWUXCA
KOHUEHTpauuni aHanuTa, NONyYeHHbIX NPU aHanuie UHAUBUAYanbHbIX CMEKTParbHO YMCTbIX KOHTPOSbHBIX PACTBOPOB,
coaepXxawmx Kaxao0e mewaLee BeWeCcTBO B BbICOKOW KOHUEeHTpauuu (Hanpumep, 10000 mr/n). MNonpaeoyHbie koaddhu-
LMEHTbI ANA yHeTa MELAIOLLLETO BNUAHNA MOTYT BbIThb TaKKe BblHUCIIEHbI U MPUMEHEHBI aBTOMaTUYECKN C UCMONB3OBAHUEM
nporpammHoro obecneveHus ana o6paboTkn AaHHbIX, yCTAHOBNEHHOTO HA HEKOTOPLIX CNEKTPOMETPaXx, €CNu rpagynmpo-
BOYHbIE PACTBOPbI COAEPXAT ANEMEHT M MELAIOLWNE 3NEMEHTBI B Pa3MYHbIX MACCOBbIX KOHLIEHTPaLMAX.
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2 Mpu ucnonb3oBaHUM NPUHLMMNOB XEMOMETPUM AnNsi pa3deneHns CNeKTPOB aHanuTa u MelaloLLyxX BeLWeCTB Npu-
MEHSIIOT Pa3fnyHble MaTeMaTUYeCcKue MOaEenu.

8.1.8.2 lMpu BBEAEHWUM NOMPAaBKU HA MEX3/IeMEeHTHOE BNsIHUE NPUrOTOBNAT PacTBOPbI 4N MPOBEPKU
noMex AN KKA0ro MeLuaroLero arieMeHTa (6.8) U aHannanpyoT UX NpU Kaxaon sanucu criektpa (cm. 8.3.3.4).

8.1.9 YcnoBus co3gaHusa nnasmMbl

8.1.9.1 lnasma, BcnoMoraTenbLHbIN NOTOK rasza 1 NMoToK rasa B pacnelnirene

OBbIYHO NCMOMbL3YIOT MOTOKN rasa, peKoMeHAyeMble N3roTOBUTENeM CrekTpoMeTpa, NOCKOMbKY B 60mb-
LUMHCTBE cryyaes 3To obecrneumBaeT pexum paboTel, Haubonee NOAXOAALLNA A1 MHOTO31EMEHTHOro aHanu-
3a. Mpun HeOBXOAUMOCTH MOXHO OMTUMU3NPOBATL MOTOK rasa B pacnbluTene Ans KOHKPETHOro NPUMEHEHHNS.

MpwnmeyaHu e— PacxogaproHa B pacrnbinmTene MOXeT CTaTb peluatowmm hakTopoM, Tak KaK OH B 3HaUUTENb-
HOW CTeNeHu onpeaensieT BpeMsl yaepXXuBaHns aHanvTa B nnasve. Yem Gonblue BpeMs yaepXuBaHusi, TeM Jorblue ane-
MEHT HeoBXoaAMMO aTOMM3VMPOBaTb, MOHM3VMPOBATL U NEPEBOANTL €r0 aToMbl B BOo3ByxaeHHOe cocTosiHue. B cnydae ane-
MEHTOB, JaIOLLMX MNPV WUCMYCKAHUM WHTEHCUBHbIE IMHUM WOHOB U MMEKOLLMX BbLICOKMI MOTEHUMan uoHusaumm (T.e.
Tpebylowmx 6onbLle sHeprun ansi nonmsaumn), Tpebyercs Gonbluee Bpems yaepxuanumsi. [o3ToMy MeHbLIMIA pacxopn ap-
roHa B pacrnblnMTenie MOXHO UCMONb30BaTh ANs NonyyYeHns GonbLuiel YyBCTBUTENBHOCTU Ansi NOAOOHBIX 3NEMEHTOB Npu
YCIOBUM, YTO MPU CHIKEHUU pacxoda 3PeKTMBHOCTE pacnbinvTens yxyawaercs HeaHauutenbHo. Mpu cnabom notoke
3MEMEHT NPOXOAUT Yepes Nna3my € MeHbLUEN CKOPOCTLIO, B 3TOM Crly4ae atoMbl 6onblue BpeMeHN HaxoasaTCA B BbICOKO-
TemneparypHoir obnactu nnasmbl, Ige OHW MOHU3NPYIOTCH U NepexoasT B BO30yxaeHHoe cocTosiHne. C Apyron CTOPOHbI,
NS NErkOMOHN3UPYEMbIX ANEMEHTOB, TakUX Kak HaTpUM, AAIOLMX MHTEHCUBHbLIE NMHUM aTOMOB, 6ONbLUKIA pacxoa aproHa
MOXHO UCMONBb30BaTh A5 TOro, YTOGbI aTOMbI He GbINIM MOHU3UPOBaHBI A0 Nepexoaa B BO36Y)XAEHHOe COCTOSHNE.

8.1.9.2 MoLUHOCTb pagno4acToTHOro nonsa

Mpu 06bIYHBIX YCNOBUAX UCMIONb3YIOT MOLLHOCTL paguodactoTHoro (PY) nons, pekoMmeHayemyo nsroto-
BUTENEM CreKkTpoMeTpa, MoCKoNbKy B GoNbLIMHCTBE crlydaeB a1o obecneunBaeT paboune ycnosus, Haubonee
noaxoasLuune ans MHOroanemeHTHoro aHanusa. Npu HeobXoaMMOCTU MOXHO ONTUMU3NPOBATL MOLWHOCTL PY
nons Ans KOHKPETHOro NPUMEHeHUs.

MpumeyaHune—MowHocTb PY nons, a Takke pacxoz aproHa B pacrnbinutene nogbvupaiot B COOTBETCTBUU C
aHanMTn4eckomn 3agaden. Hem 6onblue MOWHOCTL NOMSs1, MPUMEHSIEMOTO ANs1 CBSI3bIBAHWSA, TEM ropsiHee CTaHOBUTCA NNas-
ma. B cny4yae anemeHToB, Tpebyowmx Gonblwe 3Heprum Arsi MOHU3aLuuM 1 nepeBoga B BO36YXAEHHOE COCTOHUE, UCNONb-
30BaHKe Gonbluer MOLWHOCTH o6ecneunBaeT 6onbLLy0 YYBCTBUTENBHOCTL. [1Nsi 3NeMEeHTOB, KOTOPLIE NErKo NepexoasT B
BO36y)K[J,eHH06 COCTOsAAHUE, TaKUX Kak HanMﬁ, WUCMNONb30BaHNE MEeHbLUEN MOLWHOCTU NOBLIWLAET YyBCTBUTEIIbHOCTb.

8.1.9.3 BrlicoTa HabnoaeHus (Tonbko Ansa paguaneHoro HabnogeHus)

O6bI4HO UCNOMb3YIOT BICOTY HabnogeHns1, pekomeHayeMyo N3roToBUTENEeM CeKTPOMEeTpa, NOCKONbKY
B 60oMbLUMHCTBE criyyaeB 370 obecneumBaeT paboune ycnosus, Haubonee nogxogsiime Anst MHOro3f1eMeHTHO-
ro aHanusa. Mpu HeobXxoAMMOCTU MOXKHO ONTUMN3NPOBATL BLICOTY HAGMOAEHUA NSl KOHKPETHOrO NpUMeHe-
HUS.

MpumedaHus

1 BbiCOTy HabMnOAEHUSI MOXHO ONTUMW3NPOBATH ANA NIMHUKM UMW NTMHUIA UCMYCKaHWA BbIGpaHHOro aHanuta. 910 BO3-
MOXHO MOTOMY, UTO pasHble obnacTn VCIT xapakTepuayloTCa pasnuyHoii TeMrnepaTypom, a Ans KaXaon aHanuTm4eckon
NMMHUK CyWeCTBYET onTuManbHada temnepartypa, npu KOTOPOVI ncnyckaHme Hanboree UHTEeHCUBHO.

2 [Mockonbky usmeHeHme mowHoctn PY Toka u (Mnu) pacxoga aproHa B pacnbinuTerne 4acTo UCNONb3YIOT C TOW Xe
aHanNUTUYeCKON LErblo, YTO 1 M3MEHEHWE BbICOThI HabNoAeHUs, B HeKoTopbix Hegopommx UCIT cnekTpomeTtpax He npea-
YCMOTpeHa HacTpoViKa BbICOTbI HAbMNaeHus.

8.1.10 PabGouue xapaKTepUCTUKU CMEKTPOMeTpa

O6paLllaloTcs K pyKoBOACTBY NO 3KCNNyaTauMu cnekTpomMeTpa 1 B 3aBUCUMOCTU OT ero Tuna u Mapku
onpeaenaT ONTUMarnbHYH HacTPONKY AN OCHOBHBIX pabounx XapakTepUcTuK.

MoxeT notpe6oBaTbCcs ONTUMU3AUNSA HEKOTOPBIX pabounx XapakTepUCTUK CMEeKTPOMeTpa, Takux Kak
HanpsbkeHne Ha POoTO3NEKTPOHHOM YMHOXUTENE (PIY), Bpems MHTerpnpoBaHus, YUCHo MHTErpUpoBaHUi, x-y
LeHTPUpOBaHNE NN HACTPOKKa BBICOThI FOPEsKu.

8.1.11 MapameTpbl BBOAA NPO6

8.1.11.1 Wcnonb3yloT 3HayeHWe pacxoda npy BBoge npob, pekoMeHAoBaHHOE B PYyKOBOACTBE NO 3KCM-
nyaTauuun pacnbifiuTens, UM oNTUMU3UPYIOT PeXnM paboTbl pacnblmuTens Ansa AoCTUXKEHNS COOTBETCTBYIO-
LLLero COOTHOLLIEHUS! MeXay MHTEHCUBHOCTBIO CUrHaa U CKopocTbio BBOAa Npob.

8.1.11.2 OnpegensaoT noaxoasuiee Bpemsl MPOMbIBKU, pacxod npu NMPOMbIBKE 1 BpeMs 3adepKKn cun-
TbiBaHUS. MpoBOAAT UCNbITAHUSA 451 NOATBEPXKAEHNA OTCYTCTBUSA 3HaUNTEbHBIX 3¢hdeKToB NnaMaATy.

8.1.12 N'papynpoBoOUHbIe pacTBOpPbI

8.1.12.1 CoBnageHue maTpuy,
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PelwaloT, B Kakoi cTeneHn OOMMKHbI CoBMagaTh MaTpuLbl rpagyyMpoBOYHbLIX U aHaNM3upyeMbIX pacTBo-
poB. Ecnv He NCronb3ayoT BHYTPEHHUA cTaHgapT (cM. 8.1.13), To MaTpuULbl rpagyUpoBOYHBLIX PaCTBOPOB AOITK-
Hbl COBMagaTb C MaTpvLaMy aHanuMsnpyemblX pacTBOpPOB, HO MO BO3MOXHOCTU M3beraloT NpuroToBreHus
rpagyvMpoOBOYHBIX PaCTBOPOB C WCMOMb3oBaHWEM (HTOPUCTOBOAOPOAHON KUCNOTHI (CM. npeaynpexae-
Hue 6.3.5). [laxe B criyyae NnpUMeHeHUsl BHyTPeHHero ctaHgapTa MaTpuyLbl pacTBOPOB AOJIKHBI COBMaAath.

EcnuarHanunavpyemble pacTBopbl, NpUroTosreHHble B cootTseTcTBUn ¢ UCO 15202-2, cogepxat doropuc-
TOBOAOPOAHYIO KUCMOTY, TO MPU NPUrOTOBIEHMN TPagynpPOBOYHBIX PACTBOPOB ee 0ObIYHO 3aMEeHSII0T a30THOW
KNCMOTOM TOM Xe KOHLEHTpauun. 3a nckroueHeM ogHoro nnu aesyx cryyaes (cM. 6.6.2, absau, 3), sTo HesHauu-
TENbHO NOBNNAET Ha pesynbTaThl U3MepeHunia, o6ecrnednT 66nbLyto 6e30NacHOCTb U MO3BOMNUT MPUTOTOBIATL
rpagynpoBOYHbIE PAaCTBOPLI B MEPHOW CTEKMNSIHHOM nocyae.

8.1.12.2 [nanasoH rpagyvpoBku

JINHeNHbIA OMHAMUYEeCKUn OnanasoH U3MEpPeHWA ANs KaX4oW BblbpaHHON aHanUMTUYECKOW INMHUK
(cm. 8.1.6) onpedensioT SKCNepUMeHTanbHbIM NyTeM B yCTaHOBMEeHHbIX pabounx ycrnosusx (8.1.1 — 8.1.11).
3aTteM BLIGUpaIOT AManasoH 3Ha4YeHW MacCoBOI KOHLIEHTpaL UK aHanuTa, Ans KoToporo HeobxoAMmo Npuro-
TOBWTb rpagyMpoBOYHbIe pacTBophl (CM. 6.6.2).

Heo6xoanMmo yunTeIBaTh UCTMONb30BaHWe ABYX U Gonee aHanUTUYecKUX IMHWIA 415t OAHOrO (KOHKPETHO-
ro) aHanuTa npu BbIGope AnanasoHa 3Ha4YeHNn MacCOBON KOHLEHTPaLIUK.

8.1.13 Ucnonb3oBaHWe BHYTpeHHero craHaapTa(oB)

8.1.13.1 OnpegensitoT HeoBX0AUMOCTb UCMOMNL30BaHNS BHYTPEHHEro CTaHAapTa Unu ctaHgapTos Ans
BBeJeHNs NMonpaBK/ Ha HecnekTparbHble MoMexu (Hanpumep, TPaHCMNOPTHEIE MOMEXU 1 MOMEXM Npu BO3BYX-
AeHWN) UK Ans ynydweHns npeLmsnoHHocTy. Mpu 3TOM yuuThIBatoT credytowme TpebosaHus.

a) OauH BHYTPEHHWA cTaHaapT MoOXeT BblTb UCMONb30BaH Af1s1 BBEAEHWSA NMOMpPaBKN Ha TPAHCNOPTHLIE
nomexw, obycrnoeneHHbIe HecoBMageHneM MaTpuL, rpagynpoBOYHbIX 1 aHaIM3upyemblX pacTBOPOB, a Takke
Ha n3MeHeHue adppeKTUBHOCTN pacnblIMTenNs BO BpeMs aHanusa.

b) BHyTpeHHUWe cTaHaapTel MOTrYT 6bITb Takke UCMOMNb30BaHbI ANS BBEASHUS NONpaBKu Ha NOMexy Npu
B036YyxaeHun, obycrnosrieHHbIe HecoBnageHWeM MaTpuL, rpagyMpoBOYHbIX Y aHanMaMpyeMblX pacTBOpoOB, a
Takke Ha U3MEHeHUsi CBONCTB NMasMbl, KOTOPbLIE MOTYT NPOU3OWT M BO BPEMS aHan1sa B pesynbTaTe konebaHua
MOLLHOCTW nons 1 (unn) pacxoda rasa. OgHako npu UCMosb30BaHNUM HECKOMbKUX BHYTPEHHUX CTaHAapToB
Heobxo4MMO TLaTenbHO BeIGMpaTh ANWMHBI BOMH, HA KOTOPBIX UX N3MepsitoT, YToObl XapaKTepucTUKN NUHUIA
ncnyckaHus aHanuTa Haumbonee TOUHO COBMNagjanu C XapakTepucTUKaMu FAMHWA UCNYCKaHUsi BHYTPEHHero
cTaHpapTa.

¢) WcnonbsoBaHue BHyTpeHHEro ctaHgapTa MOXET Takke yNyylunTb NpeumsnoHHOCTb aHanusa aAns
CMeKTPOMETPOB OJHOBPEMEHHOrO TUNa NyTEeM CHUXEHWS BIIUSIHWS LLYMOB, CBA3aHHbLIX C BBOAOM Npobbl. OaHa-
KO 47151 HEKOTOPbIX CMEKTPOMETPOB € NOYNPOBOAHUKOBLIMW A8 TEKTOPaMU BpEMS UHTErpPUPOBaHNS U3MeHseT-
CSl B 32BMCUMOCTU OT MHTEHCUBHOCTU UCMYCKaHWUA, U ONs 3TUX YCTPONCTB MPELM3NOHHOCTE MOXKET ObiTb,
BEPOSITHO, YyYLLeHa, TONbKO eCh MUHUN UCTYCKaHWUA aHannTa U BHyTpeHHero ctTaHgapta uMetoT 6nmskyto
WNHTEHCUBHOCTb.

d) O6bI4HO NpeanovTUTENBHEE NodobpaTh coBnagatolume MaTpuLbl rpadyMpoBOYHBIX U aHanusupye-
MbIX pacTBopoB (cM. 8.1.12.1), yeM HageATbCA Ha UCNONb30BaHNEe BHYTPEHHEro cTaHgapTa ANnA BBeAeHUs
nonpaeKn Ha TPaHCNOPTHLIE NOMEXU U NOMeXW Npy Bo3ByxaeHWKU, oBycnoBeHHbIe HecoBNageHnem MaTpul,
pacTBOpPOB.

8.1.13.2 TwaTensHo BLIGUPAIOT MUHUMA UCMYCKaHWUA BHYTPEHHero ctaHaapTta, 4Tobbl obecneynTb Ux
MPUroAHOCTb AMNSA Lenn nuamepeHunii (cM. 8.1.13.1) 1 cooTBETCTBYIOLLYHO YYBCTBUTENBHOCTL. Heobxoammo ybe-
ANTbCA B TOM, YTO 3M1EMEHTbI, UCMONb3YeMble B KA4YECTBE BHYTPEHHNX CTaHAapTOB, HE NMPUCYTCTBYIOT B aHanu-
3/pyeMbIX pacTBopax, a WCXoAHble CTaH4apTHble PacTBOPbl C OAHWM 3MeMeHToM, Heobxoaumble AnA
BBEAEHWUA BHYTPEHHUX cTaHdapToB (6.7), XMMUYECK COBMECTUMbI C MaTpPULIEN aHanM3npyemoro pactesopa
(T. e. He NPUBOAAT K BbIMageHUo ocagka).

8.2 MpoBepka xapakTepuUCTUK CNEKTpoMeTpa

8.2.1 BHewHUn ocMoTp

Mepen HavyanoM paboTbl NPOBOAAT PErynspHbIA BHELIHUIA OCMOTP CNeKTpoMeTpa U BCoMoraTenbHbIX
ycTpoiicTB. [MNpun aToM crneaytoT PYKOBOACTBY MO aKCnyaTauum.

Bonee nogpo6Hble pekoMeHgauum NpuBeaeHbl B NpUIoXeHun A.

8.2.2 KoHTponb pabo4ux xapakTepucTUK U AUuarHocTuka HeucnpaBHoOCTEN

CnenyeT exeaHeBHO NPoBoAnTb NpoBepky xapaktepucTuk UCI cnektpomMeTpa Ansa noarsepxaeHua
MpaBUNLHOCTM ero yHKLUOHUPOBaHWA. Ecnv ecTb Nog03peHns, YTO CcNekTpoMeTp (PyHKUMOHUPYET Henpa-
BUNbHO, TO NpoBOAAT 6onee TLWaTeNbHY0 AMarHoOCTUKY HeucnpasHOCTen. Mpu aTom cneayroT pyKoBOACTBY NO
3KCnyaTaumu.

Bonee nogpobHble pekomeHaaummn npusedeHsl B npunoxeHun B.
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WcuepnbiBatowme akcnnyaTalnoHHbIe NPOBEpPKK (NpoLeaypbl KOHTPONS KavyecTBa U uaeHTUdgMKaLmum
HeucnpaeHocTe (QUID") aMuccunoHHBIX cnekTpomeTpos ¢ MICI) onucaHbl B pasniuyHbIX UCTOYHMKAX, Hanpu-
mep [12]. OHU MOryT BbITb MCMONBL30BaHLI KaK A4OMOMTHEHWE K SKCMlyaTauMoHHbIM NpoBepKam U AnarHocTuke
HeucrnpaBHOCTEN, pekoMeHAOBaHHbIX U3rOTOBUTEEM CIeKTpoMeTpa.

KpaTkoe onuncarune QUID npusegeHo B npunoxenum C.

8.3 PyTUHHBIN aHanu3

NPEQYNPEXOEHUE — Mpu paboTe ¢ KOHLEHTPUPOBaHHbLIMU UNU pa36aBNeHHbIMU KACNOTaMKU
cnegyeT UCNonb30BaTbh COOTBETCTBYOLME CPpeACTBa MHAMBUAYaNbHOW 3alMThI (B TOM Yncne noaxo-
AAlMe nepYaTKu, 3alUTHYHO MacKy UNM O4KkM U T.N.). CM. npeaynpexaeHue 6.3.

8.3.1 [o6aBneHue BHYTPEHHUX CTaHAapTOB

Mpu Ucnonb3oBaHWW BHYTPEHHUX CTaHA4apToB U ctaHgapTa (cm. 8.1.13) ero obasnsoT Bo BCe noase-
XaLlyue KonM4YecTBEHHOMY aHanuay pacTBOpbI (Tak, YTOObl KOHLEHTpaLus BHYTPeHHero ctaHaapTa 6bina B HUX
OQVHaKOoBOW), T.e. B rpadyMpoBOYHbIE PacTBOPLI, XOMIOCTble aHanuaMpyeMble pacTBOPbI, aHaNn3MpyemMble
pacTBopbl Npob, pacTBOPLI A5 MPOBEPKN MOMEX U pacTBOPbI 41151 KOHTPOMS KavecTBa.

BHyTpeHHWe cTaHgapTbl MOTyT BbITb 0GaBNEHEl NyTeM BBEAEHUS C MOMOLLLIO MUMETKA U3BECTHOTO 00b-
ema MCXOQHOro CTaH4apTHOro pacTeopa ¢ 04HUM 3neMeHToM (6.7) B KaxkAbln nognexallmin KonmyecTBeHHOMY
onpeaeneHnto pacTeop n3secTHoro o6tema, Hanpumep 100 MKN UCXOQHOTO CTaH4APTHOro pacTBopa O4HOro
anemeHTa B 10 Mn Kaxxgoro pacteopa. BoaMoxHO cMelunBaHve nognexallero KonmiyecTBeHHOMY onpeaerie-
HWIO pacTBOPa 1 pacTBOpa, CoaepXKallero BHyTPEHHW cTaHaapT(bl) BO BpeMs BBoAa Npobbl ¢ UCMONb30BaHU-
eM ABYXKaHanbHOro nepucTanbTUYeckoro Hacoca, TPONHUKa U cMecuTens B hopMe 3MeeBuka. [na 3Toro
HeoBX0AMMO NPUroTOBUTL PACTBOP BHYTPEHHEro cTaHAapTa noaxoasilen KoHLeHTpauun nyTem pasbasneHus
MCXOOHOro CTaHOapTHOro pacTBopa C OAHMM anemeHTom (6.7) ¢ COOTBETCTBYOLWUM KO3hhUUneHTOM
pazbaBneHus.

8.3.2 HacTpoiika cnekTpomeTpa

WCTlcnektpomeTp (7.4) HacTpansatoT, crnefys pekoMeHAaLMaM USTOTOBUTESS U B COOTBETCTBUN C METO-
OVKOW, n3noxeHHoi B 8.1. Mepen Havyanom paboTbl CNEKTPOMETP AOIDKEH NPOrpeThLCs B TeYEHUEe YCTaHOBIEH-
Horo BpeMeHW. O6bIMHO BpeMsi Nporpesa, PeKkoMeHA4yemMoe U3roTOBUTENSIMU CMeKTPOMETPOB, COCTaBnsieT
30—60 muH. Bo Bpemsi nporpesa crnekTpoMeTpa pekoMeHAyeTCsl BBOAUTL rpagyvpOBOYHbIA XOMOCTOW pac-
TBOP B NMa3My, Tak kak B MPOTUBHOM Criyyae CBOCTBa Nna3Mbl BO BpeMs aHanusa 6yayT apyrumu.

8.3.3 AHanus

8.3.3.1 BBoAgAT rpagyvpoBoYHble pacTBopbl (6.6.2) B NNasMy B Nopsiake yBefMHEHUA UX KOHLEHTpaLmn
N N3MEPSIIOT MHTEHCUBHOCTb U3NYyYeHUs OIS Kaxaoro pacteopa. Ha koMnboTepe, noacoe AMHEHHOM K CNEKTPo-
MeTpy, Nony4atoT rpagypoBOoYHYO (OYHKLMIO ANA ONpeaeNaeMbIX MeTannos n MeTanfonaos npeanoyTuTe -
HO MeTOAOM JTMHEHOrO PErpeccMoHHOro aHanunsa. PekoMeHayeTCs BblMUTaTb MHTEHCUBHOCTb U3NYYEHUs NO
rpagyvpoBOYHOMY XOMOCTOMY PacTBOPY U3 UHTEHCUBHOCTEW U3MYYEeHUA NO APYTM rpagyupoBOYHLIM PacTBO-
pam, NPy 3TOM rpagynpoBoYHas dyHKLMS 4OMKHA ObITb NPUBA3aHa K Havarny koopauHaTt. FpagynpoBKy NOBTO-
pSAIOT, ecnn koadduLmeHT Koppensaumun R2 xoTs 6kl No oHOMY onpedenseMoMy MeTaniy unu metannonay
cocTasnsieT meHee 0,999.

Ecnn R2< 0,999, To MOXHO yAanuUTb OLUINGOYHYHO rpadyMpoBOYHYHO TOUKY 1 MOBTOPHO o6paboTaTh AaH-
Hble 47151 NOMyYeHNs NpUeMemMmon rpagympoBoYHON yHKUMK, HO C Y48 TOM MUHNMAITbHO AOMYCTUMOro Yucna
rpagyvpoBOYHbIX pacTBOPOB, YCTAHOBNEHHOMo B 6.6.2.

8.3.3.2 BBOASAT XONOCTON pacTBOP W aHannanpyeMble pacTBopbl Mpobbl (MPUroTOBNEHHbIE B COOTBET-
ctBumn ¢ ICO 15202-2) B nnasmy 1 M3MepPS0T MHTEHCUBHOCTL U3MYyYeHUs 4N Kaxaoro pacTeopa. [ins onpege-
MeHUst MacCOBOW KOHLIEHTpauuM onpefensieMbiX MeTasnsioB M MeTanfiongaoB UCMOMNb3YHT MNOMyYeHHYo
rpagyvpoBoYHyto byHKUmMio (8.3.3.1).

8.3.3.3 AHanunaupyloT rpagynpoBOYHbIA XOMNOCTON pacTBOp U rpadynpoBOYHbIA pacTBop, 3Ha4YeHe Mac-
COBOW KOHLEHTpaL UM KOTOPOro COOTBETCTBYET cepenHe AnanaszoHa U3MepeHunin, nocrne NepsuYHon rpagyn-
POBKM M KaXKAbli pa3 nocne aHanusa kak MuHUMym 20 pactsopoB. Ecnuv nonyyeHHoe Npu aHanuae aHavyeHue
MacCOBOW KOHLeHTpaLun onpeaensieMoro MetTanmna unm Mmetannonia 8 rpagyMpoBo4YHOM XOIOCTOM pacTBope
Gonee 4eM B TpU pasa nNpesbilLaeT npegen obHapyxeHus cnekTpomeTpa (oLeHeHHbI B 8.4.1) nnu ecnu 3aHave-
HMe KOHLUEHTpaLuM onpegensemMoro MeTanna WUnu metannovga npu npoBepke rpagyvMpoBKA U3MEHUNOCh
Bonee YyeM Ha £ 5 %, TO NPOBOAAT NtobOe U3 yKa3aHHbLIX HUXKE KOPPEKTUPYIOLUMX AEACTBUA: UA NCMONb3YIOT
nporpammHoe obecneveHune cnekTpoMeTpa Ans BBeAeHWs NonpaBKu Ha M3MeHeHWe YyBCTBUTENbHOCTM (Cpea-
CTBa KOPPEKTUPOBKM yrna HaknoHa), Uin NpuocTaHaBNMBaoT aHanns 1 NoBTOPHO rpadyupytoT CekTpomMeTp.

QUID — Quality Control and Identification of Malfunctions.
16



rocT P UCO 15202-3—2008

B nio6om cnyvyae NOBTOPHO aHanNU3npyloT pacTBOPLI, KOTOpble GbiNM aHanM3upoBaHbl B Nepuoa U3MeHeHus
YYBCTBUTENBbHOCTW, UMK, €CM 3TO HEeBO3MOXHO, MOBTOPHO 06pabaThiBaloT AaHHLIE C Y4€TOM U3MEHEHUS
YyBCTBUTEMBHOCTW.

8.3.3.4 Ecrm meToguka npedycMaTpuBaeT BBeAeHWE MNONPaBKM Ha MEXINEeMEHTHOe BRUsAHUE
(cm. 8.1.8), To aHanu3upyloT pacTBOpbI 4151 NPOBEPKN MeLlatoLero BusaHusA (6.8) ana noaTeepxaeHUa Toro,
YTO BBEAEHWE 3TOW NnonpaBku apEKTUBHO ANA KaXA0N aHaNUTUYECKON NMHUA. Mpy 3TOM UCNONb3YIOT KpUTe-
pv1 NpUeMnemMocTy, npueeaeHHbIe B 8.1.3, T.e. KaXxyLwasaca MaccoBas KOHLEHTpaLUsa aHanuTa 4omKHa coBna-
AaTb C MaccOBOW KOHLeHTpaLuMen aHanuTa B Bo3ayxe, He npesbiwatowen 0,1 oTHOCUTENbLHOro NpeaenbHO
AOMYCTUMOrO 3Ha4YeHUs.

8.3.3.5 AHanuanpyloT pacTBOPbl YUCTLIX PeaKkTUBOB U NabopaTopHble XONOCThle PacTBOPbI B COOTBET-
ctBMn €¢8.5.1.1, a Taioke pacTBOPbI A5 KOHTPOA Ka4yecTBa B COOTBETCTBUM € 8.5.2.1, a nonyveHHble pesynbTa-
Thbl UICMIOMNb3YIOT A1151 KOHTPONS XapakTepucTuk Metoaa B cooTeeTcTBun ¢8.5.1.218.5.2.2.

8.3.3.6 PaccmatpusaioT oTHOCUTENbHOe CTaHAaPTHOE OTKIOHEHWEe KaXAoro pesynbtaTa U3MepeHus.
Ecnu ctaHaapTHoe OTKIIOHeHWe peayrbTaTa U3MepeHUs 3HaYUTENbHO BhILLE 0XKNMAAeMOro 3Ha4eHUs € y4eToM
n3MepsieMo MacCOBOW KOHLEHTPaLMK, TO MOBTOPSAIOT aHaNN3 COOTBETCTBYIOLLEro pacTeopa.

Mpwnmedanune—Ecnn 3HadeHne MacCoBON KOHUEHTpaUMn MeTanna unu metannonga 3HaumTenbHO NpeBbl-
WaeT npegen KonuyeCTBEHHOTO onpeaeneHunsi, MOXXHO € 4OCTaTOMHbIM 060CHOBaHWEM OXWAaTb, YTO OTHOCUTENbHOE CTaH-
AapTHoe oTkIoHeHwe byaet meHee 1 %.

8.3.3.7 Ecnu maccoBasi KoHUeHTpauus nobbix onpeaensieMbix METANOB U METaNNOWAOB B pacTBoOpe
Npo6kl NpeBbILIAaeT BEPXHUN Npeaen NMHeRHOro gnanasoHa, To pacTBop pa3baBnaT ¢ COOTBETCTBYHOLLUM
koaduumeHToM pazbaBneHus, cobnogas, npu He06xoAUMOCTH, COBNAAeHUe MaTpuL, U NOBTOPAIOT aHanums.
3anucbiBatoT KoadduumneHT pasbasneHus. Takke BO3MOXHO UCNOMb30BaHWe APYrov NOAXOAsILLEN aHanuTu-
YECKOM NMUHNN.

8.4 OueHka npegenoB o6HapyXeHUs U KONUYECTBEHHOTO onpeaeneHua

8.4.1 OueHka npepena oGHapy)XeHUsi cneKTpoMeTpa

8.4.1.1 OueHuBatoT Npeaen obHapyXeHUsi CNneKTpoMeTpa As KaXA0ro onpeaensieMoro Metanna unu
mMeTannouaa B yCnosusix NpoBeAeH s aHanmnsa B cooTBeTCTBUM cnpoueaypoinno 8.4.1.218.4.1.3 unostopsiioT
3TV AeNCTBWSA NPY MHOBBIX U3MEHEHUSIX 3TUX YCITOBUIA.

MpwumMeyaHne—lpegen obHapyXeHUA CNEKTPOMETPa NCNONBL3YIOT ANA MASHTUDWKALMN UBMEHEHUN Ero Xa-
pakTepUCTUK, HO OH He ABNAETCSH Npeaenom obHapyxeHusa metoaa (cMm. [12]). Mpepen o6HapyxeHnsa cnekTpomeTpa vawe
BCETO HWXe, YeM npegen o6HapyxeHust MeToaa, NOCKONbKY B HEM YYUTLIBAIOT TONBKO M3MEHYUBOCTL MHAVBMAYANbHBIX NO-
KasaHui CNeKTPoOMeTpa, Npu N3MepeHusiX, BLINOMHEHHbIX AN OAHONO PacTBOPA, HE YHUTLIBAIOT BKNaAbl B UBMEHYUBOCTD,
0o6ycnoBneHHbIe MaTpuuen nnv npo6on.

8.4.1.2 TpuUroToBNAIOT aHanNU3npyeMbld pacTBOP C MacCOBbIMW KOHLEHTPaUuaAMU onpeaensembix
MeTanmnoB U1 MeTanIonaos, 6rIM3kKMMK K oXxuagaemblM npegenam obHapyXeHUa Ux CNeKTpoOMeTpoM, nyTem
pasbaBneHns pabovero ctaHgapTHOro pacteopa(os) (6.6.1) Unu UCXoaHbIX cTaHAAPTHBLIX PpacTBOpPOB (6.5) ¢
COOTBETCTBYIOWMUM KoahduLmMeHTOM pasbasneHns. CneaytoT Tol xe npoueaype (cM. 6.6.2), 4To 1 npu npuro-
TOBIIEHUMN rpadynpOBOYHbIX PACTBOPOB.

8.4.1.3 lpoBoaAT He MeHee AeCATU N3MepeHN aHanusnupyemMoro pacteopa (8.4.1.2), cneaytomx ogHo
3a ApyrnMm, 1 onpeaensiioT npeaen obHapyXeHna cnekTpoMmeTpa Ans Kaxkaoro onpeaenaeMoro Metasna unm
meTannouaa, paBHblil YTPOEHHOMY CTaHAAPTHOMY OTKITOHEHWIO CpeiHero 3Ha4eHNA MacCoBOI KOHLIeHTpaLum
aHanuTta B npobe.

AnbTepHaTuBHaa npoueaypa OUeHKA WHCTPYMeHTanbHOro rnpegena obHapyXeHusi crekTpoMmeTpa
MOXeT BKIoYaTh B cebsl aHanu3 rpagyMpoBOYHOrO XOMOCTOro pacTtsopa, oboralleHHoro onpeaensemMbimMu
MeTannamu u MeTanioMaaMu o MaccoBbIX KOHUEHTpaL Ui, HaxoaaLmxcs B obnactv npeanonaraeMoro sHa-
yeHus npegena obHapyxeHust cnektpomeTpa (cm. [13]).

8.4.2 OueHka npenenoB 06HapyXXeHUA U KONMYeCTBEHHOTO onpeaeneHus MeToaa

8.4.2.1 OueHuBaloT npegen obHapy>XeHUa MeToaa U npeaen KOJIMYeCTBEHHOTO onpeaeneHns Ans Kax-
J0ro onpegensieMoro MeTanna unu metansnonaa B ycrnosuax NnpoBeieHUs aHanusa B COOTBETCTBUM C MpoLie-
Aypoi, ycTaHoBNeHHoW B 8.4.2.2 n 8.4.2.3, 1 NOBTOPAIOT ASUCTBUS NPU 3HAYUTENBHOM U3MEHEHUU YCIIOBUIA
nposedeHns aHanusa.

8.4.2.2 MpuroToBRsIOT He MeHee AecATU NabopaTopHBIX XOMOCTLIX PACTBOPOB HAa OCHOBE YUCTbIX
b1nbTPOB TOTO ke TUNa, YTO U PUNLTPLI, UCNoNb3yemMble Ana oTbopa npob no UCO 15202-1. CneaytoT npoue-
Aype pasbaeneHus Npobbl, UCMOSb3yeMOol A5 NPUroTOBNEHUSI pPaCTBOPOB aHanM3upyemblx npob, npusegeH-
Holi B UCO 15202-2.

8.4.2.3 TpoBoaar uamepeHUst UHTEHCUBHOCTU 3MUCCUN aHaNU3UpyeMbiX pacTBopoB (8.4.2.2) n ang kax-
Joro onpefensemMoro metanna Wnu meTannouaa onpegensioT npegen obHapyxeHust MeTofda, paBHbIN

17



rocT P UCO 15202-3—2008

YTPOEHHOMY CTaHAapTHOMY OTKIIOHEHUIO CPeHEro 3Ha4YeHNA MaccoBOM KOHLIEHTpaLuun aHanuta B npobe, u
npeaen KONMMYECTBEHHOro onpeAeneHus, paBHbI AecATUKPATHOMY CTaHAAPTHOMY OTKITOHEHWUIO cpeaHero
3Ha4YeHUsi MaccoBOW KOHLeHTpaLuum aHanura B npobe.

8.5 KoHTponb kavyecTBa

8.5.1 Yuctble peakTUBBI U XONOCTbIe NabopaTopHble NpPo6bl

8.5.1.1 BbINOMHSAIOT B OTHOLUEHUM XOMOCTLIX peakTuBoB (CM. 3.2.7) U xonocTbix nabopaTopHbIX Npob
(cm. 3.2.5) Bce npoLeaypbl NOAroTOBKU M aHanusa npob, yctaHosneHHble B UCO 15202-2 1 B HacTosILLieM CTaH-
aapTe. MNpUroToBNAIOT 1 aHANU3UPYIOT PACTBOPLI XOSIOCTBLIX PEeaKTUBOB 1 XONOCTbIX NabopaTopHbIX NPob Kak
MWUHWUMYM MO OHOMY A5 NapTuK (hUNbLTPOB U PEaKTUBOB UMK KaK MUHUMYM MO 0AHOMY Ha Kaxable 20 npo6b.

8.5.1.2 Ecnu pesynbTaTbl U3MEPEHUIA AN YACTBLIX PeaKTUBOB W (MNIN) XOMOCTLIX NMabopaTopHbIX NPob
3HaYUTESNbHO BbIlE OXKWAAEMBbIX, OCHOBaHHbIX HA NMPOLUSIOM ONbITE, TO BbIACHAOT, MOTYT U GbITb BHECEHbI
3arpsasHsoWMe BewecTBa B npouecce flabopaTopHoU AesaTenbHOCTU U (M) NpUBHECEHbl ¢ OUNLTPOB,
ncnonb3yembix 4nst otbopa npob, n npeanpuHAMaloT COOTBETCTBYIOLLME KOPPEKTUPYIOLWNE AeNCTBUA No Npea-
OTBpAaLLEHMWI0 BHECEHUSA 3arps3HAIOLLNX BELLECTB.

8.5.2 PacTBOpbI ANA KOHTPOIS KaYecTBa

8.5.2.1 [Ans oueHkn TOYHOCTU MeToAa A cepun Npob, BbIpaXXeHHON Yepes OTHOLWEHWE U3BNEYEHHOro
KONMMYeCcTBa K UCTUHHOMY 3HA4YEHMWI0 KONMYECTBa BBEAEHHOTO aHanu3Mpyemoro anemeHTa, B MpoueHTax,
BbIMOJHAOT BCe NpoLeaypbl NOAroTOBKA U aHanuaa npob, yctaHoBneHHble B UCO 15202-2 n B HacTosweMm
cTaHdapTe, B OTHOLWEHUN Npo6 ¢ BBeAEHHbIMU aHann3nupyembiM1 anemeHTamm u ayénupytowmnx npob ¢ sse-
AEHHBIMW aHanManpyeMbiMu anemeHTamMu. Mpo6bl ¢ BBeAEHHLIMWM aHANU3UPyeMbIMU 3fIEMEeHTaMun 1 ay6nupy-
towmne nNpobebl ¢ BBEASHHBIMA aHaNU3MPYEMbIMA SMEMEHTaMU COCTOAT M3 (bUNbTPOB, Ha KoTopble Obinu
BBefeHbl onpeaensieMble MeTanmbl U MeTansionabl B U3BECTHLIX KonmyecTBax. (ATO MOXET ObITb BbINOMHEHO
nyTem BBeAEHUS paboumx cTanAapTHBIX PacTBOPOB M3BECTHBIX 06 EMOB B KONIMYECTBaxX, COOTBETCTBYIOLLMX
NUHeHOMY ANHaMUYecKoMy AuanasoHy cnekTpomeTpa. Mcnonb3yemblii pabouuii cTaHgapTHBIA pacTBOp A0I-
XeH 6blTb MPUrOTOBMNEH U3 UCXOAHBIX CTaHAAPTHbLIX PACTBOPOB, MOSTYYEHHbIX OT APYroro U3roToBUTENS, YeM
pacTBOPELI, UCMOSb3yeMble ANA NPUroTOBMEHNUS FPagynpoBOYHbIX pacTBOpoB). MpUroToBNAI0T M aHanNU3npyoT
pacTBOPbI A1 KOHTPOSISA KaYecTBa Kak MUHAMYM MO OAHOMY AJ1s1 TapTUKX (PUNbLTPOB U PeaKTUBOB UMW KaK MUHU-
MYM Mo 04HOMY Ha Kaxable 20 npob.

8.5.2.2 KoHTponupyoT achdeKTMBHOCTL MeToAa MyTEeM MOCTPOEHUA KOHTPOJIbHBLIX KapT AN OTHOCU-
TebHbIX U3BMEYEHNI, B NPOLLEHTAX, U ANA OTHOCUTENBHBIX pasHOCTen Mexay npobamu ¢ BBeAeHHBIMU aHanu-
31MpyeMbIMK 3neMeHTaMmu 1 ayénupyowmumn npobamm ¢ BBeASHHBIMU aHaNU3NPyeMbiMU 3NIEMEHTaMn, B
npoueHTax. Ecnu pesynbTaTbl KOHTPONA KaYecTBa MNOKasbIBaOT, YTO XapaKTepucTukn Metoaa BbIXOOAT 3a
npegenbl KOHTPOSbHOIO AnanasoHa, TO UCCneayloT BO3MOXHbBIE MPUYUHBI 3TOTO, NPEANPUHUMAIOT COOTBeT-
CTBYIOLLME KOPPEKTUPYIOLLME AEACTBUA U, PN HEOBX0AUMOCTH, NOBTOPSAOT aHanus. Obwee pykoBoACTBO NO
NMPUMEHEHWIO KOHTPOSBbHBIX KapT cM. [14].

8.5.3 CraHpapTHble 06Gpasubl

[ns noaTBepXKAeHUs TOro, YTO aHANUTUYECKOe U3BMNeYeH e, B MPoLEHTax, Mo OTHOLUEHWUIO K cepTUudunum-
POBaHHOMY 3HA4YEHUIO ABASIETCSA yAOBNETBOPUTENbHBIM, MO BO3MOXHOCTU aHaNM3MpyIoT cTaHaapTHble obpas-
ubl ANs onpeaensieMbiX METanoB U MeTanouaos nepej pyTMHHLIM aHanm3oMm.

8.5.4 BHelUHAA OLeHKa KauecTBa

Ecnunabopatopuu npoBogAT aHanus Bo3Zyxa Ha coaepkaHue MeTasioB U MeTanonaos perynsipHo, To
pekoMeHAayeTcs, YTOObl OHM MPUHMMArMW y4yacTue B COOTBETCTBYIOLUMX NpOrpaMMax BHELLHE A OLIeHKV KauecTBa
UK NpoBepKax kBanudukaLmn.

8.6 HeonpepgeneHHOCTL M3MepeHUst

HactositensHo pekomeHayeTcsl, 4Tobbl nabopaTopum oLeHMBanyM v NpeacTaBNAM HeonpeaeneHHOCTb
cBOUX n3mepeHuin B cooteeTcTBUM ¢ GUM [8]. NepBbiM 3Tanom siBNAeTca NOoCTpoeHue AvarpaMmbl NpUYUHHO-
cneacTeeHHoOW cBsisu [15] ans waeHTUdMKaUMKM OTAENBHBIX UCTOYHUKOB Cy4YaliHOW U cUCTeMaTU4ecKon
norpewwHocTen MeToaa. 3aTeM 3TU COCTaBMSAIOWMNE OLEHUBAIOT U (MNKN) onpeaensioT aKCNepuMeHTanbHbIM
nyTeM 1 BKNoYaloT B BrogxeT HeonpeaeneHHOCTU. Ha KoHeUHOM 3Tane cyMMapHYHo HeonpeaeneHHOCTb YMHO-
XKaloT Ha COOTBETCTBYIOLLMIA KO3 DULMEHT OXBaTa U NOJTy4aloT paclUMpPEeHHY0 HeonpeaeneHHoCcTb. Pekomen-
AyeTtca ucnonb3oBatb KoahdUUMEHT oxBaTa, paBHbIA ABYM, YTO COOTBETCTBYET YPOBHIO JOBEPUTESLHON
BEPOATHOCTU BLIMUCIIEHHOTO 3Ha4YeHUs1 NpubnuantensHo 95 %.

MpumeuaHusn

1 lMpumepbl NPUMEHEHNs aHaNn3a NPUUNHHO-CIIEACTBEHHON CBSI3W AN aHanNMTUYEeCKMX MeTOA0B NpueeaeHb! B [16]
n[17].

2 MMorpewHocTn, 06ycrnoBneHHbIe pa3nuyHbiMK PakTopamMnm U BHOCSLWME BKNAA B CRyYanHyld COCTaBNSIOWYO
M3MEHYNBOCTU METOAA, 06LIYHO JOMKHbBI GbITh YUTEHbI B NMPELIM3MOHHOCTN 3MEPEHUI, KOTOPYIO MOXHO ONpeaenvuTh No
AaHHbIM KOHTPOIs KadecTBa. [py AonyLLEeHUM NPSIMOYTONIbHOTO pacnpeaeneHns BepPoATHOCTEN NOrPeLLHOCTL U3MEPEHI,
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obycrioBneHHas gpendom CneKTpoMeTpa, MOXeT ObiTb OueHeHa NyTeM AeneHusi 3HadeHus gpenda, AonycTMMoro Ao
NMOBTOPHOW rpagympoBku cnektpomeTtpa (cm. 8.3.3.3), Ha V3.

3 CucreMaTtuyeckan norpewwHoOCTb U3MepeHni BKNovaeT B cebst, Hanpumep, CocTaBnsaowme, CBsI3aHHble ¢ 4aHHON
MeTO,qMKOﬁ n3BneveHnn, aHannTu4eCkMm n3sneveHnem, NpuroToBrieHneM CtaHaapTHbIX pa60‘-w|x pacTeopoB, pa36aBne—
HUEM aHanNM3npyeMbIX pacTBOPOB U T.N.

9 MMpeacTaBneHue pe3ynbTaToB U3MEpPEeHUN

9.1 Ecnu ans kakoro-nubo aHanuta nuamepeHus NpoBoaAT Ha ABYX UK 6onee aHaNUTUYECKUX SIMHUSAX,
TO AN NoNyYeHna pesynbTaTta U3MepeHns No KaKAoMy onpeaensieMoMy MeTaniy U MeTansiouay pesynbTathl
oTAenbHbIX M3aMmepeHuit obpabaTeiBaloT B cooTBeTCcTBUM € 8.1.6.2.

9.2 BbIUUCMAIOT CpeAHIo MacCOBYHO KOHLIEHTPALIMIO KaXKA0ro onpeaensieMoro Metansna nMetannonaa
B XOJSIOCThIX pacTBOpax.

9.3 MaccoByto KOHLIEHTPaLIMIO KaXA0ro MeTanna unv MeTannouaia B Bo3gyxe npyu atMocdepHbIX ycno-
BUSIX Py, B MUMAIUTPaAMMaXx Ha KyBU4eckuin MeTp, BEIMMCTISIOT Mo hopMyrie

— {(pm )—(PM, Vo) 4)
MTT
rae py 1 — maccoBas KOHLEHTpalUWs MeTanna unv Metassionaa B aHanusmpyemom pactsope npobbl, Mr/s;

V, — obbem aHanuampyemoro pacTeopa npobebl, Mi;

F — koabuLmeHT pasbasneHus, ucnonsayemblin 8 8.3.3.7 (F = 1, npu oTcyTCTBUM pasbaBneHus);
Pm,0 — CPEAHsIS MaccoBasi KOHLeHTpaLmMs mMeTanna unm MeTanionaa B XofoCToM MosieBOM pacTsope
npo6bl, Mr/m;

V, — 06BbeM X0MnocTLIX NoNeBLIX PacTBOPOB, MIT;

V — o6bem npobbl Bosgyxa (cM. 8.4.3 CO 15202-1), n.

9.4 Tpu HeoBxoANMOCTM NPUBEAEHUS MACCOBOI KOHLLEHTPaLMM MeTansoB 1 MeTannouaos, coaepxa-
LUMXCA B BO3AYXE, K cTaHAapTHbIM ycrioBusiM (cM. 8.1.3.1 MCO 15202-1) paccuunTbiBatoT cpeaHue atmocdep-
Hble TemnepaTypy 1 AaBreHue NyTeM ycpeaHeHns pesynbTaToB N3MePeHU, NoNyYeHHbIX B Havane u KoHue
nepuoaa otbopa npob, uno popmyne (D. 1) BBOAAT Nonpasky Ha TemnepaTypy 1 AaBNeHue B 3Ha4€HUs Macco-
BOW KOHLieHTpaL1 MeTannos U MeTannouaos B BO3AyXe, BblYACIIEHHbIE B COOTBETCTBUA € 9.3.

10 3pchekTMBHOCTL MeTOAA

10.1 Mpepenbl o6HapyXeHUs U KONMYECTBEHHOrO ONpeaeneHus MeToaa

Mpenensl 06Hapy>KeHUA U KONMYECTBEHHOro onpeaeneHns MeToaa 3aBUCST OT psiga akTopoB, B TOM
yncne MeToAWKM NoAroTOBKM Npob, BbIGpaHHON aHanMTUYEeCKON NMMHUA, UCNOMb3YEeMOro CNeKTpoMeTpa U ero
paboumx xapakTepucTuK, a Takke M3MEeHYMBOCTN XONOCTON Npobel. MpnaTtTecTauum gaHHoro meToga npeaens
oBHapy>XeHWs 1 KONMYeCTBEHHOro onpeaeneHus Bbinn oLeHeHbl MyTeM NPUroTOBMNEHUS XOMNOCTLIX PacTBOPOB
Ha ocHoBe MeMBpaHHbIX PUNbTPOB U3 CMeLLaHHbIX 3PNPOB LIENHO103bI C MPUMEHEHUEM METOAUKN pacTBope-
HWA B yCTaHOBKE MUKPOBOITHOBOIO pasnoxeHus, onvcanHon 8 UCO 15202-2, npunoxeHue G, naHanusa MeTo-
OOM, MpuBedeHHbIM B HacTosiweM cTaHgapTe. 3HayeHus npedenoB ODHapyXeHUst U KONMUYeCTBEHHOro
ornpeaeneHus MeToaa, KoTopble MOryT BbITb AOCTUrHYTHI ANs BbIGpaHHbIX METaNnoB U MeTannongos (cm. 10.4,
npumedaHune 2), B MUKporpaMmax Ha nnTp pacTsopa, npuBedeHbl B KayecTBe npumepa B Tabnuue 2.

BaxxHo oLeHuBaTb Npegesbl 06HapyXeHWA 1 KONMYEeCTBEHHOTO onpeaeneHnsl MeToaa B YCNOBUAX Npu-
MeHeHWs B COOTBETCTBUM C TPeBoBaHUAMU, NpnBeaeHHbIMA B 8.4.

Tabnwuua 2— 3Ha4yeHus npegenoB obHapyXeHWsi U KONMYECTBEHHOTO ONPEAENEHNs1 METOAA, KOTOPbIE MOTYT BbiTh
OOCTUTHYThI

Tun HabniopeHus lMpenen obHapyxeHusn Mpenen
AHanut [nvHa BOMHbI, HM ’ KONMMYECTBEHHOTO
nnasmbl MKI/T
onpeaeneHusi, Mkr/n

Cypbma 206,836 13 43

AkcmnanbHoe
Mbiwbsik 193,696 19 62
Bepunnun 313,042 PagnanbHoe 0,3 0,9
Kagmun 228,802 AkcnanbHoe 2,8 9,5
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OkoHyaHue mabnuup! 2

Mpenen
AHanut [AnuHa BONHLI, HM Tun nabmionerms Mpenen obHapyxexus, KONUYECTBEHHOIO
nnasmvbl MKr/n
onpeaeneHusi, Mkr/n

Xpom 267,716 PaguanbHoe 3,3 11

Ko6anbt 228,616 AkcnansHoe 2,3 7,7

Meab 324,752 PaananbHoe 15 50

Nugun 230,606 AkcnanbHoe 10 33

XKeneso 259,939 PagnanbHoe 14 46

CauHey, 220,353 AkcnanbHoe 10 33

MapraneL 257,610 1,0 3.1
PaguanbHoe

Hukenb 221,648 10 34

CeneH 196,026 17 55
AkcnaneHoe

Tennyp 214,281 28 94

OrnoBo 189,927 63 210

Banagun 309,310 1,2 4,2
. PagnanbHoe

NtTpun 371,029 0,6 2,1

LnHk 206,200 15 51

10.2 BepxHuil npegen gManaszoHa UaMepeHun

BepxHuii npeaen gnanasoHa usmepeHuin onpeaensieTcs IMHeHbLIM y4acTKOM AMHAMUYECKOro Ananaso-
Ha cnekTpomeTpa Mnpu yCroBUaX NpoBeAeHUsl aHannaa, ycTaHOBMEHHbIX B 8.1.

10.3 CMmelLeHME U NPEeLU3INOHHOCTDL

10.3.1 CmelleHMe ANA aHanUTU4YeCcKoM Npoueaypbl

MeToaukn pacteopernsa npob, npueedeHHbie B UCO 15202-2, cuutaloTca BbICOKO3(HEKTUBHBIMU ANS
6ONbLIMHCTBA Lienei U3MepEeHUit, T.e. OXKMAAETCSA, YTO CMeLLeHNe aHanMTUYecKoro MeToaa HeaHauuTeNbHoO.
OpHako 3T meToaukn ByayT adekTUBHBI He BO BceX cny4asix. CpegHee aHanutuyeckoe UsBneveHue ans
MEeTOAMK BbINOHEHUSA U3MEPEHWIA coaepXXaHUs MeTanoB U METaronaoB B YacTuLax TBEpAOro asposons
AomkHo 6bITb He MeHee 90 % B cooTBeTcTBUM ¢ EH 13890 [10]. CnegoBaTtenbHo, ecnv eCTb COMHEHWe, YA0B-
NeTBOPAET N1 BbiBpaHHan MeToAuka pacTBOpeHUsl Npo6bl 3ToMy Tpe6oBaHUIO NPU KOHKPETHOM NMPUMEHEHUMN,
To B cooTBeTCcTBUU ¢ NCO 15202-2 Heobxoaumo onpeaennTb 3¢ HeKTUBHOCTL METOANKA U, ECITU aHaNUTU4eC-
Koe ussneveHue coctaBut meHee 90 %, paccMOTPeTb BO3MOXHOCTL MPUMEHEHUSI PYro METOAUKA pacTBope-
HWUA Npo6bl. Mo 3TON NPUYKMHE OXXMAAETCH, YTO aHaNUTUYeCKoe CMeLLeHUe aHanMTUYeCKOM NpoLeaypbl HUKoraa
He npeBbicuT 10 %.

10.3.2 MpeunsnoHHOCTL aHaNUTU4YECKOM Npoueaypbl

CocTaBngiowasn koadduumeHTa sapuauum CV1 meTtoaa, o6ycrnoBneHHass aHaNMMTUYMECKOA U3MeH4M-
BocTblo, CV(analysis)?), 3aBMcUT oT pAaa hakTopoB, Takux Kak BblGpaHHas aHanMTuieckas IMHUS, UCNonb3ye-
Masi ana aHanusa annapaTypa u pabouve xapakTepucTuku cnektpomeTtpa. [ns BelOpaHHbIX MeTannos n
MeTannoMaos 6binn NposeAeHbl nabopaTopHbie akcnepumeHThl [18] ¢ Lenbio NoNy4YuTb YACMIOBLIE OLLEHKN
nokasartensi CV(analysis). AHanusnpyemble pacTBOpbl € PasnU4HbIMU MacCOBbLIMU KOHLIEHTpaLMAMN aHanuTa,
KpaTHbIMU NpeAeny o6HapyxeHus MeToaa, Gblv NPUroToBEHbI NyTeM BBeAeHUS Ha (hUnbTpbl COOTBETCTBYIO-
LMX KONNYECTB ofnpeaensaeMbiX MeTafioB U MeTanfIoua0s € NocneayoLWMM pacTBopeHeM unbTpoB B ycTa-
HOBKE MMWKPOBOJIHOBOIO Pa3fOXeHUs B 3aKpbITbIX cocydax no meTtoguke, onucaHHon B UCO 15202-2,
npunoxeHue G. PacTBopbl 3aTeM 6binn NpoaHanM3anpoBaHbl METOAOM, NPUBEAEHHbIM B HACTOALWEM CTaHaap-
Te. Bbino obHapyxeHo [18], ytTo CV(analysis) 06bi4HO cocTaBnseT oT 2 % A0 5 % npyu MaccoBOW KOHUEHTpauum
MeTasioB U MeTansioMgos, Npesbllwarowein npeaen obHapyxeHua Metoaa bonee yem B AecATb pas.

" ¢V — variance coefficient.
2 CV(analysis) — variance coefficient that arises from analytical variability.
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10.4 MNonHana HeonpeAeneHHOCTbL METOAOB oT6opa u aHanusa npo6

B pe3ynbTate nabopaTopHbIX akcnepumeHToB [18] 661010 NpoAEMOHCTPUPOBaHO, YTO MeToAMKa BbIMOSI-
HeHus nsmepeHuii (yctaHosneHHas Bo Beex Tpex dyactsax MCO 15202) cooTeeTcTBYET 06WMM TpeboBaHUAM,
ycTtaHoBneHHbiM B EH 482 [6], B 4acTu paclumpeHHoOn HeonpeAeneHHOCTU U3MEPEeHUI, NPoBOAUMBIX AN
CoMocTaBMeHUs C NpeaenNbHO A0MYCTUMBIMW 3HaYeHUAMU (CM. NpuMedaHne 1). B xoae akcnepuMeHToB, Npose-
OeHHbIX B cooTBeTcTBUM ¢ EH 13890 [10], paccmaTpuBanu TONbKO HEKOTOpblIe MeTaribl U MeTannouabl
(cM. npUMeYaHue 2) U oLleHUBanN1M MeToAUKY BbINOMHEHWUS U3MEPEHUIA Ha Npo6ax, NPUroTOBMEHHbIX B YCTaHOB-
Ke MUKPOBOIHOBOTO PasfoXeHus B 3aKpbIThIX cCOCyAax No metoauke, yctaHosneHHon B UCO 15202-2, npuno-
xeHue G.

Mpu namepeHnax, NPoBeAeHHbIX B LeNsiX COMOCTaBIEHNs pe3ynbTaToB U3MEPEHWIA ¢ NpeaenibHO AoNnyc-
TUMbIMUW 3HAYEHUSAIMW, YCpeaHeHHbIMM 3a 8 4, ycTaHoBrneHHbIMU B CoeanHeHHom KoponescTee Benukobputa-
Huu u CesepHoii UpnaHauun [19], 6bino noaTeepxaeHo, 4To MeToauka cooTeeTcTBYeT TpeboBaHnsam EH 482 [6]
AN Bcex BblOpaHHbIX MeTanmos U MeTansnongos, 3a UCKITFoYeHneM Tennypa, npu otéope npob ¢ TUNUYHBIM
pacxoaoMm 2 n/MuH u BpeMeHn otbopa npob ot 30 MuH 4o 8 4. ina Tennypa MuHUMansHoe Bpemsi otbopa npob
COCTaBUNO He MeHee 2 4, AnA Toro YTobbl 6bi1o 06ecneyveHo cooTeeTcTBUE TPeboBaHUsAM EH 482 [6] k paciuu-
peHHOW HeonpeaeneHHOCTU. MNpu conocTasneHny pesynbTaToB UsMepeHUi ¢ NpeaesibHO A0MYCTUMbIMU YPOB-
HAMW KpaTKOCPO4HOro Bo3gencTsusl 3a 15 MuH, ycTaHoBneHHbiMM B CoeauHeHHoMm KoponescTBe
Benuko6putaHum n CeeepHoit Upnangum [19], 6610 noaTBepXKAeHO, YTO MeToAnKa COOTBETCTBYET TpeboBa-
Huam EH 482 [6] k paclumpeHHoW HeonpedeneHHOCTU AN BceX BblbpaHHbIX MeTannoB U MeTannonaos C
npeaenbHO AoMYCTUMBIMU YPOBHAMW KPaTKOCPOYHOTO BO3AEUCTBUS NpU oT6ope Npob € TUNUYHBIM pacxofom
2 n/MuH.

MpumevaHun

1 EBpoOnenckuin KOMUTET MO CTaHAapTU3aLmm (CEN1)) ycTraHoBun o6wme Tpe6oBaHns kK ahEKTMBHOCTU METOAUK
BbINOMHEHUS U3MEPEHNI XMMNYECKUX BELLECTB B BO3ayxe paboyeri 3oHbI B EH 482 [6]. lonycTumMble npeaens! Ans paciumn-
pEeHHOV HeonpeaeneHHOCTY BNy yCTaHOBNEHb! ANs1 psifa M3MepuTENbHBIX 3a/3a4, U X cneayeTt paccMaTpyuBaTh Kak pyko-
BOACTBO AN Uenen HacTosiwero craHgapta. Tpeboeanusi CEN meHee cTporve ans npoBefeHUsi CKPYHHWHIOBLIX
M3MEpPEeHUN, YeM AJ1si UBMepPeHui B LensiX CONnocTaBneHnsi ¢ npegenbHo AONYCTUMbIMK 3HAYEHUSIMW; OHU Takoke MeHee
CcTporue Ans UamepeHunii B LeNsxX CONOCTaBNeHns ¢ NpegenbHO 4onyCTUMbIMKM 3Ha4eHusimmn B ananasoxe ot 0,1 go 0,5
npegenbHO AoNyCTUMOro YPOBHSI BO34ENCTBMUS (paclunpeHHasi HeonpeaeneHHocTb MeHee 50 %), yem ans uamepexHnii B
avanasoHe o7 0,5 40 2,0 npeaensHo 4ONYCTUMOrO YPOBHS BO34eMCTBUS (paclumpeHHan HeonpeaeneHHoCTs MeHee 30 %).

2 KwmeTannam v meTannougam, ans KoTopbix 66111 NpoBeAeHbl SKCNepYMEHTbI MO OLLEHKE XapaKTepuUCTVK MeToaa,
oTHocsATes As, Be, Cd, Cr, Co, Cu, Fe, In, Mn, Ni, Pb, Se, Sb, Sn, Te, V, Y, Zn.

10.5 CnekTpanbHbie NoMexu

B xoae atTecTauum gaHHoro metoga [18] 6bina paccMoTpeHa 3Ha4YMMOCTb NoTeHUManNbHbIX CNekTpasib-
HbIX NoMeX B cooTBeTCcTBUN ¢ 8.1.3. He 6bino o6HapyxeHo HeobX0AMMOCTM BBeAEHMSA NONPaBOK Ha cnekTparbs-
Hble MOMEXM NPWU N3MepeHNaX Ha No6oI U3 BEIGPaHHbLIX ANMHAX BOSH aHanUTUYecknx NMHUA (cMm. Tabnuuy 2).
OpHako BaXkHO onpeaenntb HeobXxoaMMoCTb BBeAEeHWUA NOMNpasKku Ha crekTparbHble MOMEXW B YCOBUSX Mpu-
MEeHEeHWs B COOTBETCTBUN C UHCTPYKL MMM 8.1.8.

11 lMpoTokon namepeHnn

11.1 3anucu pe3ynbTaToB U3MepeHUn

BeayT ncuyepnbisatowme 3anmMcu pesynbTaToB aHannsa, cogepxalume, no kpanHen mepe, creayoLLyto
nHdopmaLmto:

a) s3asBneHue o KoHdUAeHLMANbHOCT N NoNyYeHHOM MHdopMaL K1, Npyu HeobxoaMMocCTy;

b) nonHyto nageHTudmkaumo npobbl Bo3gyxa, B TOM Yucne gaTy U Mecto otbopa, TUn npobbl (B 30He
AbIXaHNA UMK cTaLMoHapHas ), HULMansl v chamunuio paboTHUKa, B 30He AbIXaHKs KOTOPOro NPOBoANIIM 0TOOP
Npo6 (UK Apyras naeHTumKaumus IMYHOCTK), UMM MECTO, B KOTOPOM 0TOMpanv npo6kl Bo3ayxa (B cnyyae cTa-
LuoHapHoro otbopa npob), kKpaTkoe onucaHne NPoM3BoACTBEHHON AeATENbHOCTU, OCYLLEeCTBIAEMON BO Bpe-
Ms oT60pa Npo6, yH1KanbHbIN MAeHTUUKALMOHHBIR kod Npobebl;

C) CChbIMKY Ha HACTOALLMIA CTaHaapT;

d) mapky 1 TMn ucnonb3yemoro ycTponctea oTbopa npob;

€) MapkKy, TUM 1 amameTp ucnonbsyemoro hunbtpa, npn HeobxoanMocTy;

f) mapky 1 TMn ncnonb3yemoro Hacoca Ans otéopa npob, ero MAEHTUPUKALUOHHBIE AaHHBIE;

" CEN —or dp. Comité Européen de Normalisation (aHrn. — European Committee for Standardization).
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g) Mapky 1 TUn ucnonb3yemoro pacxogomepa, pabounii 3TanoH, No KOTOPOMY NPoBepsnn rpagyupoBKy
pacxogomepa, AnanasoH 3HavyeHUn pacxoda, B KOTOPOM NPOBEPSINU rpagyMpoBKy pacxogomMepa, aTmocdep-
Hble AaBreHne U TemnepaTypy, NP1 KOTOPbLIX MPOBEPSNN rpadynpoBKy pacxodoMepa, Npyu HeobXxoaMMocCTy;

h) Bpems Ha4yana n okoH4YaHuUa oTBopa Npob, NpoaoMKUTENBHOCTL 0TGOPa NPO6, B MUHYTAX;

i) cpegHuWin pacxog Bo BpeMsi oT6opa Npob, B NINTpax B MUHYTY;

j) cpegHue TeMnepaTypy okpyxatowern cpedbl U atmocdepHoe AaBneHue Bo Bpems oTbopa npob, npu
HeobXoaUMOCTH;

k) o6bem oToGpaHHOro BO3ayXa Npy OKPYKatoLMX YCrioBUsiX, B NUTPaXx;

[) nHuumans u dpamunuio nabopaHTa, nposoamBLLEro oT6op Npob;

m) cpeaHeB3BELLEHHOE MO BPEMEHWN 3HaYeHNe MacCOBOM KOHLEHTPaLUN KaXKaoro MeTanna v MeTansio-
naa B npobe Bo3dyxa Npu TemnepaType okpyKatowwen cpeabl U aTMocepHOM AaBNEeHUU UK NpuBeaeHHoe K
CTaH4apTHLIM YCMOBMSAM, B MUMIMrpamMMax Ha Kybudeckuii MeTp;

n) onucaHune NCnonb3yemMoi MeToAMKA pacTBOpPeHUsl NPobbl;

0) aHanuTUYeckue BenMYMHbl, UCMONb3yeMble A BbIMUCTIEHUS peayrbTaTa UsMepeHus, BKIoYas KoH-
LUeHTpauuM Kaxaoro MeTtanna u metannouia B XONoCTOM pacTBOpe W aHanuMsupyemom pactBope npobbl,
06beMbl XOMOCTOrO pacTsopa W aHanuMaupyemoro pacTtBopa npobbl, koadduumeHT pasbaBneHus, npwu
HeoB6XoaMMOCTH;

p) TuN(bl) yCTPONCTB, NCMONb3yeMBbIX AS151 NOArOTOBKU U aHanu3a Npob, ¢ ykasaHMeM yHUKanbHbIX WaeH-
TUPMKALNOHHBIX AaHHBIX;

g) oueHeHHble Npeaensbl 0bHapyXeHUsi cnekTpoMeTpa U MeToAa, Npeaernbl KOIMYECTBEHHOTO onpeae-
neHnsa B pabo4vmx yCnoBusX; HeonpeaeneHHoCTb U3mepeHuid B cooTseTcTaumn ¢ GUM [8]; M gaHHbIe No KOHTpO-
Nto Ka4ecTBa pesynbTaToB M3MEPEHUH, Mo 3anpocy 3akasyuka;

r) onuncaHwe ntoBbIx 4eNCTBUA, HEe YCTaHOBMNEHHBIX HACTOALWMM CTaHAAPTOM UMK paccMaTpUBaeMbIX Kak
OONOSHUTENbHbIE;

S) MHULMAnbI U haMUnuIo UNnU Apyrie aneMeHTbl naeHTudukaumm nmuHocTn nabopaHrta(os);

t) AaTy nposBedeHust aHannsa;

u) onucaHue NtoBbIX cryvaiHbiX OTKIOHEHWA, 0CODLIX 06CTOATENBLCTB U APYryio NoNesHyo nHgdopma-
UnHo.

11.2 JNlabopaTopHbI oTHET

TTaGopaTopHbIii 0TYET AOMKEH BKtoYaTh B ceba BCo MHopMaLmio, 3anpallunmBaemyto 3akasdumukom, opra-
HaMu BNacTy 1 akKkpeaUTYOLWUMU OpraHn3aLmsiMu.
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Mpunoxexne A
(cnpaBouHoe)

PykoBoAcCTBO No TeXHUUECKOMY 06CNY)KUBaHUIO CeKTpOMeTpa
€ MHAYKTUBHO CBA3aHHON NfasMon

A1 KoHTpakT Ha TeXHM4YecKoe o6cnyxnBaHue

PekomeHayeTcs 3aknoUmTe KOHTPAKT Ha TEXHUYeCKoe 06CcnyxmBaHue No cneayiowmym npuuvHam.

TexHuueckoe obcrnyxuBaHve u (Mnn) rpagyMpoBKa HEKOTOPbLIX KOMNOHEHTOB CMEKTPOMETPOB MOTYT He BXOAUTL B
obnacTb kKoMneTeHUMU nadopaTopumn.

MopaepHu3zauusi 06opyaoBaHusi (MporpaMMHOro o6ecneveHns n annapaTHbIX CPEACTB) 4acTo BKIIOYEHA B KOMITIIEKC
yCIyr Nno TeEXHUYECKOMY 0B6CNyXNBaHWMIO.

3ayacTyto Nony4nTh 3anacHble YacTU U AETaNN MOXHO TONBKO HENOCPEACTBEHHO OT U3rOTOBUTENS.

HekoTopble cucTemMbl akkpeguTaumm TpebyioT, 4Tobel nonb3oeaTeny (aHanuTMUeckne nabopaTropum) MMenu KOHT-
pakT Ha TeXHU4eckoe 06CnyXuBaHve.

Mpwu 3aknioYeHNM KOHTPaKTa Ha TEXHUYECKoe 0BCNyXMBaHWe pekOMeHAyeTCs NPOBEPUThL YPOBEHb NpeararaemMbix
yCInyr, BpeMmsi OTKIvKa, CTeNeHb ONbITHOCTU M 3HAaHUS1 CNeunannucToB, a Takke Nepuos BpeMeHU, B TEYEHNE KOTOPOTo U3ro-
ToBUTENb ByAeT NpoBOAUTL TEXHUYeCcKkoe oBcnyXMBaHe CNEKTPOMETPA W NPeAO0CTaBNATL 3anacHbIe YacTu 1 geTanm.

A.2 BHyTpeHHee obcnyxunBaHne

A.2.1 XypHan onepaTMBHOro o6cnyXxwBaHua

PekomeHayeTcsi BeCTVW XypHan onepaTtuBHOro o6cnyxmBaHna CNEKTPOMETPA U BHOCUTH B HEFO CNeAyioLwyio MHGop-
Maumio:

- NoAPOBHYI0 UHOPMaLMIO N3 KOHTPAKTa Ha TEXHUYECKoe 06CNyXUBaHWUE C yKa3aHMEM KOHTaKTHbIX AaHHbIX;

- OTYEeThl O NPOBEAEHUMN TEXHNYECKOTo 06CNYXUBAHUS;

- AaHHble 06 NCNonbL3oBaHUM CNEKTPOMETPA (KTO M B TEHEHUE KaKOro Nepnoaa BpeMEHM ero UCnonb3oBan);

- NoApo6HYI0 MHopMaLMIO O HENCNPABHOCTSIX M 3amMeHe 3anacHbIX YacTen u AeTanei camvm rnosib3oBaTernem.

A.2.2 O6wee TexHN4YeCcKoe o6cnyxuBaHne

PekomeHayeTcs Npu NpoBeaeHnn TEXHUHECKOro 06CNYXMBaHUSA cneaoBaTh UHCTPYKUMAM PYKOBOACTBA M0 3KCNnya-
Taumu. HeBbinonHeHve TpeboBaHUIi pyKOBOACTBA MO 3KCMyaTaLum MOXET MPUBECTU K TOMY, UTO KOHTPAKT HA TEXHUYECKoe
obcnyxveaHue 6yaeTt HegecTBUTENEH.

CnegyeT nepnoguyecky NPoBoOAUTL NPOBEPKK:

- BO3gyLWHbIX HunbTpoB. [poBepka 3acopenusi punbTpa. BoiHUMaIOT, NPOMBLIBAIOT U BbICYLWMBAIOT UMW 3aMEHSIIOT
Npw 3aKynopke;

- cuctembl oxnaxgeHus. MpoeepsioT ounbTp. MNpoBepsitoT NNOTHOCTL coeaguHeHui. [PoBEpsIIOT YPOBHM BOAI,
aHTndpmsa u pyHrmumaa. MNpoeepsioT Ha NpeaMeT crieoB KOPpo3un obracTu Metannuyecknx coegunerunin. MNoapo6Has
WHOpMaUWsA NPUBEAEHa B PyKOBOACTBE MO IKCNIlyaTauum;

- ra3onpoeodoe. [1poBepsoT NNOTHOCTL COeAVHEHUI U Ha NpeaMeT yTeudek. [TpoBepsIoT razonpoBoabl Ha NnpegmMeT
nepekpyqmnBanus. poeepaAloT 3pPHEKTUBHOCTL BHYTPEHHUX (hUNbTPOB U Macrnoynosutenein. MNposepsiioT gaBneHne Ha
Bxoaax. MogpobHasi uHcopmaums npveegeHa B pyKOBOACTBE MO SKCMyaTaumm;

- cuctembl copoca uabbiTka rasa. MNpoBepsaIoT NNOTHOCTL COeAUMHEHWI, U HA NPeAMET NEPEKPYUMBaHUS U BO3MOX-
HbIX yTe4eK B TMBKMX BbITSKHBIX KaHanax. MpoepsiioT 3hekTMBHOCTL CUCTEMBI BEHTUNAUMK. [py HeO6XOAUMOCTU KOH-
CYyNbTUPYIOTCA C SKCMEpTOM MO cucTemam BeHTunsiumn. MogpobHas wHdopmauus npuBegeHa B pPYKOBOACTBE MO
aKkcnnyaTaumm.

A.2.3 TexHn4eckoe o6cnyxnBaHme cneKrpomeTpa

CnegyeT npoBoANTL NPOBEPKM 060PYAOBaHUSA:

- TpyBOK nepucTanbTu4eckoro Hacoca. NMpoBepsoT Ha NpeAMET BMSITUH U NOBPEXAEHUM TPYBOK eXXeHEBHO U (N )
nepep aHanvaom. pv BBegeHWM B aKcnnyaraumio HoBbIX Tpy6ok TpebyeTtcsi nepuopg, npupabotku. UcnonbayiloT Tonbko
TPYOKU, N3roTOBMEHHbIE U3 NOAXOAAWMNX XMMUYECKN CTOWKUX MaTepuarnos. Bo Bpems akcrnyaTaumum NpoBepKU MoryT GbiTb
BbINOMHEHbl 06 bEMHBIM METOAOM C UCMONTb30BAHMEM U3MEPUTENBHOIO LIMNMHAPA U CEKYHAOMEDPA;

- OpYIMX coeguHuTenbHbIX TpyGok. MpoBogaT nepuoamyeckuin BU3yarnbHblii OCMOTP coeanHeHui. [posepsioT Ha
npegmeT 3acopeHuit n 0OTNoXeHuin. NpoBepsIoT Ha NpeaMeT NOTeHUMaNbHOIO NePEKPYHMBaHNSA U COLLNMEOBLIBAHUA TPY-
60K, 8Crn OHW NOACOeAMHEHb! K aBTOMaTUYECKOMY YCTpoicTBY 0T6Opa Npo6, CBsi3aHHOMY C MEXaHUYECKOMN PYKOW-MaHuNy-
NATOPOM;

- pacnbinuTtens. MpoBoasT nepuoanyeckme BuayarnbsHble OCMOTPbI C Lierbio 06eAUTbCs, YTO pacrbinMTErNb He 3aco-
peH. [MpoBepsaioT KONbLUEBbIE YNIOTHEHUS M COEAUHEHUSI MEXAY PACTILINUTENEM M PaCTbINTMTENBHOW KAMEPOW U pachnbiin-
TernbHOW KaMepOol U ropenkon;

- pacnbinMTenbHOW kKamepsl. [epuoanyeckn BU3yanbHO OCMaTpMBaIoT pacnblNUTENbHYIO Kamepy C Lenbio y6eanTb-
CH1 B TOM, YTO OHa SIBNAETCA YNCTON, a CrnBbl 3HEKTUBHO YAANAIOTCA B KOHTEWHEP ANsl OTXOA0B;
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- ApeHaXXHon cuctembl: [eprnoaunyeckn NPoBepsIOT YPOBEHL XXUAKOCTU B KOHTEMHEPE [N OTXOA0B (€CMNKW OH He NPo-
BepsieTcs aBTomaTuyecku). ObecneunBaloT NNABHbIN CTOK XXUAKUX OTXOA0B M3 PaCrbiIUTENBHON Kamepbl B Crive. MNpose-
PSIOT CNBHbIE TPYBKM Ha NpeaMeT 06HapYXeHWs1 NPU3HAKOB CKPYYMBAHUS U OTNOXeHuii. OGecneumnsaloT, YToGbl pasHble
XuAKue oTxXofbl, NonaaaloLwue B 0IMH U TOT e CNUB, BbiNn XMMUYECKM COBMECTUMbIMM (B MPOTUBHOM Cly4ae MOryT notpe-
60oBaTbCs pasHble CUCTEMbI CNUBA);

- KOHTeWHepa Aans oTxoAos. [epuognyecku BU3yansHO OCMaTPUBAIOT KOHTEMHEP ANSl OTXOA0B M He AONYCKaloT ero
nepenonHexnns. Ecnn ananmsnpyemble pacTeopbl cogepxaT hTOPMCTOBOAOPOAHYIO KUCIOTY, TO B KOHTENHEP AN OTXOA0B
nomeLatoT kapboHat kanbunsa (CaCOz) unn 6opryto kucnoty (H;BOz) Ans nonyyenns pTopnaHbIX KOMIMMNEKCOB M Tia-
TeNbHO NPOBEPSIOT CrIMBHbIE TPYOKU, MAyLLMe OT pacnblMUTENbHON KaMepbl, Ha NPeaMeT 3acopeHnst TBEPObIMU YacTh-
uamu;

- aBTOMaTU4ECKOro YCTPOMNCTBa 0TOOpa Npob v ApyrvX ycTponcTs Ans BBoga npob. [Meprnognyecky NpoBepsiioT KOM-
NMOHEHTbI U COeANHEHMUS Co CrekTpoMeTpom. CneayoT MHCTPYKUMAM PYKOBOACTBA MO SKChnyaTauum;

- ropernku: [Meprvognyeckn NPOBEPSAIOT rOPenky U ee ICTUPOBKY. [TPOBEPSIIOT UHXEKTOP Ha HAaNUYne OTIOXEHWUI U
ocagkos. [1poBepsoT nonoxeHwe nHxekTopa. [MpoBepsitoT KBapLEBRbLIN KOPMNYC ropesikiu Ha NPU3HAKN PacCcTEKNoBaHus, a
TalKe Ha NpeaMeT HaKonneHns ocagka Npy BBoge Npob ¢ opraHM4eCcKMMM pacTBOPUTENSIMU UIU CIOXHOW maTpuuei. Mpo-
BEPAIOT KOMbLEBbIE YNIMOTHEHUA Ha NpeaMeT yTedek. [1poBepsoT COOCHOCTL ropernky ¢ MHAYKTopoMm. MNpu HeoGxoammocTu
OUUCTKM U (MNN) 3aMEHbI MHXEKTOPA UM FOpernky CreaytoT MHCTPYKUMAM PYKOBOACTBA MO SKCryaTauum;

- KOopryca ropernku. lepnognyecku NPoBepsIIOT HAa NPeAMET CreA0B KOPPO3umn UMK YTEYEK;

- PYrenepatopa. MNepnognyecky npoBepstoT reHepaTop U KOMMNOHEHTLI CUCTEMbI TEHEPUPOBaHWSA NNa3mbl Ha Npea-
MeT crnefoBs koppo3anu. [ns nposedeHns cneumanbHbIX NPOBEPOK MOXET NOTPeB6OoBaTLCS BbI30B MHXXEHePa Mo TEXHNYECKO-
My 0OCNy>XMBaHMUIO;

- cnekrpomMeTpa. [epnognyeckv NPOBEPSIIOT N YACTAT/3aMEHS 0T BXOAHbIE OKHA. [na NpoBeAeHUS NepUoaNHECKUX
PYTVHHBIX rpaaynpOoBOK HEKOTOPbIX CNEKTPOMETPOR Ha Pa3HbIX ANTMHAX BOMH MOXeT NoTpeboBaTbCsi BMeLLAaTeNbCTBO orne-
paropa. [lns nposedeHns cneunanbHbIX NPOBEPOK MOXKET NOTPe6oBaTLCs BLIZOB MHXEHEPaA N0 TEXHUYECKOMY 06CNyKu-
BaHWI0;

- KOMMbloTepa. [eprnoanyeckm BLINONHAOT pe3epBHOE KONMpOBaHUe haiinios ¢ AaHHbLIMM, yAANST NUWHWE daiinb
M NPOBEPSAIOT CETEBbIE NOAKITIOUEHUS.
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MpunoxeHne B
(cnpaBouvHOe)

MpumMepbl TEKYLUMX NPOBEPOK U ANArHOCTUKU HeucnpaBHocTen

B.1 BuayanbHble MCNbITAaHWA NO KNPUHLUNY NYNN»

Hwxxe onncaH nopsigoK NpoBe4eHUs NPOCTOrO eXXeQHEeBHOTO MCMbITaHUA Nna3mbl. [lonb3oBaTerib BBOAUT pacTBop C
MacCOBOW KOHUeHTpaumel He meHee 1000 Mr/n anemMeHTa, nany4eHve atoMoB KOTOPOro AaeT YeTKyto «MNynio» B LeHTpe
WCI paspsiga. Hanvume «nynu» ykasbiBaeT Ha TO, YTO a3po30rb pacTeopa Npobbl 4OCTUraeT nnasmel, @ BepTUKarnbHOe
NoNoXeHue «Nynu» B paspsage sBNsSeTcs nokasareneM UCnonb3yeMbiX HAacTpoeK NoToka rasa u PY reHepatopa (npv 6oko-
BOM HabntogeHun nnasamel). [Ans 4aHHOro MCMNbITAHMA XOPOLLO NOAXOAAT HATPUIN U UTTPUNA.

B.2 UHTeHCMBHOCTb CUFHana

Uuncno nMnynsCcoB UCMYCKaHUA ANs 3a4aHHOM KOHLEHTpaUMK aneMeHTa MoXeT ObiTb UCMONb30BaHOo Ansi NpoBeAae-
HWs1 ObICTPON AMarHOCTMKM crnekTpomeTpa. OHO 06biMHO Gonee nNonesHo AnA aHanmusa TEeHAEHUUWM W3MEHeHUs Ynucna
UMMYNbCOB, YeM B Ka4eCTBe abCOMOTHON XapaKTepPUCTUKM, NOCKOIBKY MUHTEHCUBHOCTb UCNYyCKaHWs ByaeT HEMHOTO n3me-
HATBLCA OTO AHA KO AHIO.

B.3 KoHueHTpauwus, sKBMBaneHTHas (pOHOBOMY U3NYYEHUIO

KoHueHTpauus, SKBUBaneHTHas OHOBOMY M3NyYeHWI0, SIBNSIETCA NoKadaTeneM OTHOCMTENbHON YYBCTBUTEIBHOC-
TV NIMHUM UCMYCKaHWA aHanuTa no CpaBHEHW K0 C UHTEHCUBHOCThIO (DOHA Ha TOW e ANMHE BONHbI. Ecnn 3HaueHne 3Tow KoH-
LUeHTpaLun Bbllle HOPManbHOro 3HAYEHUS, TO 3TO MOXET 03Ha4aTb, YTO eCTb NpPobnemsbl ¢ 3PDEKTVBHOCTBIO CUCTEMBI
BBOAA NPOG, XOTA CYLLEeCTBYIOT U Apyrue NpuUdnHbI.

B.4 MpeunsnoHHOCTb

KpaTtkocpo4Has NpeLm3noHHOCTb, NONyYeHHas Ha NOBTOPHbLIX U3MEPEHMUAX AR MHTEHCUBHOW NIMHWMU MCNYCKaHUs,
MOXeT OblTb UCMONb30BaHa Kak NnokasaTtenb LWYMORB, CBA3aHHbIX C BBOAOM Npo6. MNpeLn3anoHHOCTb A4S MMHUM UCNYCKaHUS
aproHa MoxeT 6bITb UCNonb30BaHa A4Nns gnarHoctukm PY reHepaTopa.

B.5 CooTHOLWweHWe NOHbI-aTOMbI

OTHOLWEHNe UHTEHCMBHOCTU MCMYCKaHUSI NIMHUM MOHA K MHTEHCMBHOCTU UCMYCKAHWSI NIMHUK aToma MOXeT ObiTb
UCIONb30BaHO KakK NokasaTerb Npu AUarHocTKe YCroBUA OTHOCUTENBHOMO BO36yxaeHWs B nnasme. Pekomengyetcsi [20]
UCNONb3oBaTh OTHOWeEeHUe HTeHcMBHocTen NnHui Mg(ll) 280 Hm/Mg(l) 285 Hm. [OCKONBKY OTHOLLEHWS MOHbLI/aTOMBbI ABIS-
0TCS YyBCTBUTENBHBIMM K MOLLHOCTU PY nonsi, NOTOKY B pacnbinuTene v BbIcoTe HabniogeHns, UX Takke MOXXHO UCMONb30-
BaTb 418 NPOBEPKM TOro, YTO YCINOBUS OTHOCUTENBHOIO BO30YXAEHUS OCTaTCS HEM3MEHHbIMU. AHANMW3 B YCTAHOBNEHHbIX
yCrnoBusiX Heo6XoaMm NPy UCMONb30BaHWU B M3MEPEHMSIX NONPaBOYHbIX KOS MULMEHTOB A4S y4eTa MeLalowWero BNus-
HUSI, XpaHALLMXCS B NaMsiTU KOMMbloTepa.

B.6 OnwvHa BonHbI/KOppeKkuusa apenda no gnvHam BONH

Bce amcnepcroHHble CnekTpoMeTpbl NoABEPKeHbl HEKOTOPOMY Apeliddy U NO3TOMY BaXKHO rapaHTMPOBaTh, YTO CMEK-
TPOMETP AOMXKHbIM 06pa3oM rpagyvmpoBaH Nno AnvMHam BOMH nepeg npoeeaeHneM aHanuaa. [Insi HEKOTOPbIX CNEKTPOMET-
POB Takasi npoLeaypa BbIMOJHSAETCS aBTOMaTUYECKM Nepe KaXKablM aHannm3oMm.
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Mpunoxenne C
(cnpaBouHoe)

Mpoueaypa KOHTPONA KayecTBa U uageHTUdUKaLMn HeucrnpaBHOCTEN
ATOMHO-O9MUCCUOHHLIX CNEeKTPOMETPOB C UHAYKTUBHO CBSI3aHHOW NnasMon

C.1 BBepeHue

Monb3osatenu NCI1 cnektpomeTpoB 4OMKHbBI NNTAHUPOBaTL CUCTEMATUHECKUE MEPOTNPUATUA ANA NPOBEPKU COOT-
BETCTBUS cucTeM TpeBoBaHUAM K 3h(DEKTUBHOCTM aHanm3a n TeXHUIeckomy o6cnyXuBaHuio cnekTrpomeTpos. Ha ocHo-
Be onybnukoBaHHbIX paboT no guarHocTuke ApendoB [21], npakTMHeckum onpeaeneHusm paspeweHus [22],
M3MepeHNsIM COOTHOLLEHUS MIHTEHCUBHOCTEN NUHUIA MOHOB U aTomoB [20], 3HaveHmnsam npeaenos o6HapyxeHus [23] n
YUCIOBbLIM 3HAYEHUSIM IKCTIyaTauUOHHbIX XapakTepucTuk [24] 6binmn paspaboTaHbl MeTOANKM OLEHKN 3DPEKTUBHOCTHN
aHanwuaa, ynpasreHusi OCHOBHbIMU KOMNoHeHTamun UCIT cnekTpoMeTpo. 1 gMarHOCTUKM NI0ObIX BO3MOXHbIX NOBpeXAe-
HUI cnekTpomMeTpa [12]. Brniok-cxema npoueaypbl KOHTPONSA kKavecTea U naeHTndukaumm HemcnpaeHocten (QUID) npu-
BegeHa Ha pucyHke C.1.

/

MepBoHavanbHas
OLieHKa (M3roToBMTENb)

Y

- -
KoHTpons (QUID) - DeircteuA
A
—
Mon WpeHTndmrkauua
KOHTpOnem? HencnpaBHOCTEN

3anucu
(KOHTpOnbHas kapTa)

PucyHok C.1 — brnok-cxema npoueaypbl KOHTPOrsi Ka4ecTBa U uaeHTMuKaLum HemcnpaBHoOCTEN

C.2 Tpe6oBaHMA K NPOBEACHMIO KOHTPONA

C.2.1 dnemeHTbl, NCnonb3yemblie Npy KOHTporne

CrMCOK 3NeMEHTOB, BKIMIOHYEHHbIX B MPOTOKOIT KOHTPOTsi, 3HEPIMM X MOHM3aUMK 1 BO3GYXieHWs NpyBeAeHb! B Tab-
nuue C.1. Bapwii BKNioYeH B CNMCOK, Tak Kak OH AaeT ABe 6rM3Ko pacnonoXeHHbIE JIMHUM, KOTOPbIE MOXXHO UCMONb30BaTb
Ansonpegenexus paspeluenns B YO n Buanmon obnactsix cnekrpa. Jlunus Ba(ll) 455 Hm Takke SIBNsie TCA MOHHOM JIMHWEN C
HaVMeHbLWEeW CYMMON SHEPTUN MOHU3aLMK 1 BO36YXaeHWsl. MarHui BKINOYeH B CMIMCOK, TaK KaK COOTHOLLEHNE UHTEHCUB-
HOCTEeW NMHWUI Er0 MOHA M aTOMa UCNOMb3YIOT AN KAYeCTBEHHOTO KOHTPONSI BCEM CUCTEMbI NEpeaayn SHEPrUK OT reHepa-
Topa nnasme. OTHowenne curHan/don ans nudum Mg(l) ucnonbayioT Ans npoBepku adhekTMBHOCTU paboTbl cUCTEMBI
nogayu npo6. Niuuma Zn(11) BKrioueHa B CMCOK, Tak Kak CyMMa 3HEPIUiA IMHUIA MOHOB Ansi Hee ogHa U3 Hambonbmx. Takke
nonesHo, xoTa Heobsi3aTenbHo Ana npoueaypbl QUID, KOHTPONMPOBaTL NIMHUIO aproHa, Hanpumep nuHuie Ar(l) 404 Hm
(apyrve NMHUK aproHa Takxke MoryT 6biTb MCMONb30BaHbI, MOCKObKY ANl HUX XapaKTepHbl 04eHb 6riM3kue 3HauyeHusl aHep-
mn Bo36yxaenus).
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Tab6nwuuya C.1— 3nemeHTsl, NCNONb3yeMble AN ucrneiTaHui B npoueaype QUID, BbiGpaHHbIe NMHWUM 1 COOTBETCTBYIO-
LMe UM 3HayeHnst aHeprum £

ONemMeHT, HM E,. °B E,. 3B E,. 9B WupuHa nuHum
Ar(l) 404 14,69 — — —
Ba(ll) 455 2,72 5,21 7,93 3,5 nm
Ba(ll) 233 6,01 5,21 11,22 1,5mm
Mg(l) 285 4,35 — — —
Mg(Il) 280 4,42 7,65 12,07 —
Zn(ll) 206 6,01 9,39 15,40 —

C.2.2 AHanusnpyembiv pacTBop

AHanumanpyembiv pacTBop AOIMKEH COAep)KaTb OrpaHUYeHHOE YUCIIO ANIEMEHTOB, TAKMX KaK MarHun, 6apumn n UnHK, B
noaxoasiLUX MacCOBbIX KOHLEeHTpaumsix oT 1 go 10 mr/mn. O6bIMHO AOCTAaTOUHO MacCOBOW KOHLEHTpaunum Marims n 6apus
1 Mr/mn, HO ANs LMHKa MOXeT noTpeboBaTthCst 6OnbLasi KOHUEHTpauus. BaxxHo, 4Tobbl MaccoBasi KOHUEHTPaUMaA ykasaH-
HbIX 3MEMEHTOB OCTaBanacb NOCTOSHHON B XO4e psija 3KCMepvMEHTOB, NO3TOMY pacTBoOp criegyeT ctabunuanposars,
Hanpvmep Aobaensis asoTHY KUCMOTY, YTOOLI ee 06bEMHas QoS COCTaBMANA HECKOMNBKO NMPOLEHTOB.

C.3 Mpoueaypa KOHTpoOns KavyecTBa M ugeHTUdUKaumm HemcnpaBHocTen QUID

C.3.1 MNpegBapuTenbHble cOO6paXkeHUA

C.3.1.1 OnpenensiemMblie napameTphl

MapameTpsl, onpegensemsie B pamkax npoueaypel QUID, npveeaeHsl B Tabnuue C.2. TpeboBaHus k onpeaeneHunio
AaHHbIX NapameTpoB HeoBXoANMO yunTEIBaTh NPU BHEAPEHUWM HACTOSILLLEN METOAVKN BbINONMHEHUS M3MEPEHUIA.

C.3.1.2 HanpsikeHne Ha POTOINEKTPOHHOM YMHOXUTeNe

BaxHo ncnone3oBaTtk O4HO U TO Xe HanpsikeHne Ha PIY (a Takke, Npu HeOBXOAMMOCTH, OOUH U TOT Xe ko3 dULm-
€HT yCUneHns) Npy M3MepeHnn OTHOLEHNS MHTeHcBHOCTEN nuHui Mg(ll) n Mg(l). B npoTMBHOM criydae OTHOLWIEHUE He
6ygeT umMeTb PU3NYECKOTO CMbICA.

C.3.1.3 MpapyvpoBKano AnvHam BOJNH ANA BbIMUCNEHNS OTHOLWEHNA MHTeHcuBHocTen nnHmni Mg(ll) n Mg(l)

B 60NnbLUMHCTBE AUCMEPCMOHHBIX CMIEKTPOMETPOR ABE NUHUKM MarHusl pacnonioxeHsl Tak 6nnM3ko Apyr K Apyry, 4To
rpagyvipoBKy no AfIMHAM BOITH MOXHO cHMTaTh NHenHon. OgHako Ansi CNEKTPOMETPOB € ANdPaKLMOHHON PELIEeTKON TuNa
Ouwenne Heo6xoaANMO NPOBOAUTE MPaAYVPOBKY MO ANMHAM BOJTH, TaK KaK ABE NIMHUW MarHusi 06bIMHO PacnoNoXeHsbl B pas-
HbIX nopsigkax. NMogo6Hy rpagynpoBKY MOXHO BbINOMHUTL MYTEM MPOCTOrO U3MEePEHUS UHTEHCUBHOCTU ABYX YKa3aHHbIX
TNIMHWUI NPY HENPEpPbIBHOW PErMCTPaLUmM CNeKTpa NenyCcKkaHusl.

Tabnwuuya C.2— MN3mepsiemble NnapameTpsl B npoueaype QUID

SONEMEHT, HM

LUvpuHa Ha
MONOBUHE BbICOThI?)

AHanuTu4ieckui
curnan®

MHTEeHCUBHOCTL
¢ona®

RSDY
UHTEHCUBHOCTU
JUHUAN

RSD UHTEHCUBHOCTH
¢oHa

Ar(l) 404

Ba(ll) 233

Ba(ll) 455

Mg(l) 285

Mg(ll) 280

X

X

Zn(ll) 206

X

X

X

X

(NVHWUN).

LieHTax.

) |lluprHa Ha NONOBMHE BLICOTbI PABHA LUIMPMHE MUHWM UCTYCKAHWSI, UBMEPEHHOW Ha MOTNOBUHE BbLICOTbI KOHTYpa

5 AHANWUTUHECKMIA CUTHAN — 3TO MHTEHCUBHOCTB C NOMPaBKO# Ha hoH. OBbIYHO NporpamMmHoe obecneyeHe No3Bo-
NAET NONyYnTb aHANMUTUYECKWIA CUTHAN NUHUKM aBTomaTuyecku. B npotmBHom cnyuae moxeT noTpeboBaTbea onpe-
AeneHne MHTEHCUBHOCTM hOHA HA ANIMHE BOSHbI AaHANUTUYECKON NINHWMN.

% IHTEHCMBHOCTb hoHa — 9TO 3Ha4eHWe, ucnonb3yemoe Ansi BBegeHus nonpasky Ha ¢oH. OBbIMHO NporpamMmmHoe
oGecneveHne NO3BONSAET MOMNyYUMTb MHTEHCMBHOCTb boHA aBTOMaTuuvecku. B npotuBHOM crnyyae MoxeT notpe-
GoBaTbCA onpegeneHme MHTEHCUBHOCTK ¢hoHa.

9 RSD (Relative Standard Deviation) — oTHOCMTenbHOE CTaHAAPTHOE OTKIOHEHWE, OBbIYHO BbIPaXEeHHOe B NPo-
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C.3.1.4 Bpemsa vHTerpuposaHus

Ons Toro 4To66l U3MEPEHUS HE MMMUTUMPOBAaNUCL PNYKTYAUNOHHBIMU LLYMaMM, T.€. LyMaMn, BO3HUKAIOLWMMU NPU
JOCTKEHUU POTOHAMM AETEKTOPA, BXKHO UCTONb30BaTh 4OCTAaTOMHO ANUTENBHOE BPEMSI UHTErPUPOBaHUst, YTOBbI OHO
OrpaHn4YMBanock TONBKO PrMkep-Lymamu, T.e. hrnykTyaumsamm, o6ycnoBrneHHbIM1 cUCTEMON BBOAA NPo6. ITo 3HaueHune
MOHO MONY4MTh NYTEM MOCTPOEHUS 3aBUCUMOCTU RSD MHTEHCMBHOCTU pa3nuyHbIX IMHUIA OT BpEeMEeHU MHTErpupoBaHUA U
onpegeneHnsa BpemeHn, HaunHas ¢ kotoporo RSD npubnuxaeTcs K NOCTOSHHOMY 3Ha4YeHuio. [lna nonyyeHust xopoLen
oueHkn RSD cnefyeT BbINONHWTL HE MEHEE [ECATH MNOBTOPHLIX U3MEPEHWIA.

C.3.2 Npoueaypa KOHTponNs KayecTBa M nAeHTU(PUKALMN HenCNIpaBHOCTEN

C.3.2.1 KpaTtkoe nanoxetue npoueaypsi QUID

PasanuyHble ncnbitanns, BKtoYeHHble B npouedypy QUID, Heo6xoammo npoBoauTs B OnpeaeneHHon nocnegosa-
TenbHOCTW B cOOTBETCTBMU € Tabnunue C.3. MNocne NnpoBedeHns Kaxa0ro UCnbiTaHUsi pe3ynbTaThl BHOCAT B KOHTPObHYIO
KapTy. Kaxxgoe crnegytoLiee ncnelTaHWe NPoBOAST TONBKO TOrAA, KOrga pesynbstart npeaplayLwero ABnseTcs yaoBneTBopu-
TenbHbIM. B NpoTMBHOM cnyyae nccneayoTt NpUYnHy HECOOTBETCTBUA.

Tab6nwuuya C.3 — Kpatkoe usnoxenve npoueaypsl QUID v pasnnuHeie ee atanbl

IuHus v nenbiTaHne

MNapameTtp

Bnok UCI cnekTpomeTpa

Ba(ll) 233 HMm, onpegeneHue KoHTypa
NYHUKM

Paspewenne B YO obnactu
cnekTpa

HucnepcnonHan cucrema

Ba(ll) 455 Hm, onpegeneHne KoHTypa
NYHUKM

Buammoe paspelueHune

HducnepcnonHas cuctema

Mg(ll) 280 Hm/Mg(l) 285 Hm, onpegene-
HWE OTHOLIEHUA MHTEHCUBHOCTEN NMHWUIA

[Mepepada 3Heprun OT reHe-
patopa nnasme

eHepaTop n KaTywka MHAYK-
TUBHOCTU

PoH 455 HM/poH 233 HM, onpegeneHne
OTHOLWEHNA NHTEHCUBHOCTEN hboHa

MornoweHne nanyyeHus

KonnumaumnoHHan cuctema

RSD no Bcem nuHusam

Tembl Nogayvm npood

Mg(l) 285 Hm, onpedeneHune OTHOLWEHWSA OpdhekTMBHOCTL pacnbinuTe- Pacnbinutens
curHan/wym nsi
Bce nuHuKM, onpepeneHne cpegHero MosTopsiemocTb paboTbl cuc- Pacnbinutens

Mg(l) 285 Hm, onpegenexHne RSD

BocnponaeoaMmocTb

WNCI1 cnektpomeTp

Ba(ll) 455 um

Mpeaen obHapyxeHus

Zn(ll) 206 Hm

Mpeaen obHapyxeHus

C.3.2.2 Pa3spelieHune

MepBbiM 3TANOM AoMKHA BbITh NPOBEPKa pa3peLleHns ONTUHECKON CUCTEMBI, TaK Kak OHO He 3aBUCUT OT 3dekTue-
HOCTM reHepaTopa U cucTeMbl nogaqm npob. Mockoneky uanyeckan WwWMpUHa ABYX NUHUIA Gapusi ocTaeTcs HUUTOXHO
Marnow No CPaBHEHMIO C X LULMPUHOW, PETUCTPYPYEMOW HA CNEKTPOMETPE, paspeLleHne HeYYBCTBUTENBHO K Ito6omy name-
HEHWI0 PUSNYECKON LWMPUHBI NIMHUIA, T.€. HENOCTOAHCTBY YCNoBUA BO36YXaeHus1. [10aToMy Takyio NpOBEPKY NPOBOASIT Nep-
BOW HE3aBUCUMO OT 3P EKTMBHOCTU NEPeaaym SHEPIMU OT FreHepaTopa nnasme.

C.3.2.3 Mepepaya sHeprum oTreHepaTopa nnasme

BTopbim aTanom gomkHa ObITb NPOBEpKa ageKkBaTHOCTU Nepeaasy 3Heprumn OT reHepaTopa nra3mMe nyTem onpege-
NeHnsa oTHoWEeHWA nHTeHeusHocTen nuHnn Mg(ll) n Mg(l), nockoneky 310 OTHOLIEHME OYEHb YYBCTBUTETILHO K 3¢hdekTUB-
HOCTM Nepeaayn aHeprum oT nNnasmel npobe.

C.3.2.4 MponyckaHue cBeTa

C.3.2.4.1 TpeTbum aTanom JormkHa 6bITb NPOBEPKA BO3SMOXHOIO YXYZLLUEHUs] KA4eCTBa KOMIMOHEHTOB ONMTUYECKON
cuctembl. OcaxkpgeHve BewecTBa Ha NOBEPXHOCTU NUH3 UNK 3epKana npueBoanT K 6oree cMNbLHOMY MOITIOWEHNIO CBETa B
Y& obnactu cnekTpa, 4em B BUAWMOMN, MO3TOMY NPpU NPOBEPKe CPABHUBAIOT (DOHOBOE U3Ny4YeHUe Ha ANMHE BOMHbI 455 HM
[T.e. uHTEHCHMBHOCTBIO hoHOBOrO M3nyyveHns ans nuHun Ba(ll) 455 HM] ¢ poHOBLIM U3NyUeHUEM HA AMNMHE BOSHbI 233 HM
[T.e. nHTEHCUBHOCTBIO hoHOBOrO ManyyeHns ana nunun Ba(ll) 233 Hm].

C.3.2.4.2 Ha panHom atane moryT ObiTb BbINOMHEHb! [ONOMHUTENbHbBIE S3KCNEPUMEHTbI AN BbisIBIIeHUsi npobnem ¢
npornyckanmem ceeta. Hanpumep, B cnydyae gucnepcuoHHON CUCTEMbI HA OCHOBE OMNTOBOJIOKHA MPOBEPKa BO3MOXHOIO
YXyALWEHUs NPOMYCKaHWA N3Ny4eHNs ONTUHECKUMMN BOMTOKHAMN MOXET GbITb BbINONHEHA MyTeM CpaBHEHUS ABYX GrM3KnxX
3Ha4veHur (DOHOBOIO U3IYYEHUS: OQHOIO Ha AnNuHe BONHbl 235 HM (6e3 onToBonokHa), gpyroro — 236 HM (C onToOBO-
NOKHOM).

C.3.2.5 3ddexkTMBHOCTL CUCTEMBI NOAAYN NPO6

Cnepyowun atan — npoBepka addpekTmBHOCTN paboTl cucTeMbl nogayum npob nyrem onpeaeneHnsi OTHOLWEHWS
curHan/wym ans nuHum Mg(l) 285 HM. PoH ocTaeTca NOCTOAHHBIM AN 334aHHOTO OTHOLWEHWUSI MHTEHCUBHOCTEN NTUHWMA
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Mg(ll) n Mg(l) npu oTcyTcTBUM YyXyALweHns paboTbl KONNMUMMaUMOHHON cucTeMbI. [T03TOMY COOTHOLWEHWE CUrHan-WwyMm ans
nvHum Mg(l) npsimo nponopumoHansHo 3¢ eKTUBHOCTY pacnbIiNuTens.

C.3.2.6 NoBTopsemocTb paboThLl CUCTEMbI NOAAYMN NPO6

CTtabunbHOCTb cuctemsbl nogaym npo6 npoeepsoT nytem onpegenennss RSD. MoxHo ncnone3oBate RSD gns
oaHo nuHum [Hanpumep, Mg(l) 285 Hm] unu cpeaHee no Bcem nuHusaim RSD.

C.3.2.7 Npepenbl o6HapyxeHUA

Ha koHeuHoM aTane onpegensioT npeaens obHapyxenws ans nunamnii Ba(ll) 455 Hmun Zn(11) 206 HM 1 cpaBHUBAIOT MX C
npeapIAyLLMMU 3HaUEHNAMY. DTW ABE NNHUM BbIGpaHbl NOTOMY, YTO OHM OXBaTbIBalOT BECh AWana3oH CyMM SHeprui aHanu-
TUYECKMX MTMHWI MOHOB. Mockonbky Anst nHum Zn(ll) cymma aTmx aHeprui 6onblue COOTBETCTBYHOWEN CYMMbI ANs TMHWK
Ba(ll), npegen obHapyxenus ana nuaum Zn(ll) Gonee 4yBCTBUTENEH K M3MEHEHUSIM CBOWCTB MNasmMbl, Yem AnsA NMHUK
Ba(ll). 3Tn aBe NMHWK oTpaxaloT NoBeAeHNE BCeX aHaNUTUYECKVMX MUHWIA MOHOB. CneayeT y4nThIBaTh, 4TO CaMy 3HAYEHNS
npegenoB ob6HapyXeHWs1 Henb3s MCNONb30BaTh B LENsX AUarHOCTUKM, Tak Kak CyWecTBYeT CMUWKOM MHOMO NPUYMH UX
yxyawenwus. [aHHoe ncnbiTaHme NPOBOAAT MWL ANs NOATBEPXAEHWSA pe3ynbTaToB npeablaywux ucnsitaHuin. Ecnm
nocrnegHue NPU3HaHe! NPMEMIeMbIMU, TO MOXHO OXMAAaTh, YTO Npegdensl obHapyxeHus OyayT agekBaTHbIMU.

C.4 MepeyeHb BO3MOXHBIX MPUYMH HAPYLUEHNSI HOPMANbHOW pa6otui?)

C.4.1 KnpuunHam, BNUSIIOWUM Ha paspelleHne, OTHOCATCS:

- U3MEeHeHVe TemnepaTypbl BO3gyxa B nabopartopuu;

- UBMEHEHVE YCITOBWI TEPMOCTaTUPOBAHUA CNEKTPOMETPA;

- HenpaBuIbHas HACTPONKA KOMMOHEHTOB ONTUYECKON CUCTEMBI;

- UBMEHEHNE LMPUHBI LLLEeTNEeNn.

C.4.2 KnpuynHam, BNUAIOLWLMM Ha Nepegady 3Heprum oT reHepaTtopa nnasme, OTHOCATCH:

- HenpaBunbHas yCTaHOBKa MOLLHOCTH;

- U3MEHEeHVe NoKa3aHWi MOLWHOCTY;

- yXyaweHne paboTbl reHepaTopa (reHepaTopHON Namnbl, CUCTEMbI OXNXAEHUS);

- BbICOKaf OTPaKEeHHAs! MOLLHOCTB;

- U3MeHeHve POPMbI KaTYLLKN MHOYKTUBHOCTY;
Ka4eCTBO PELMPKYMPYIOLLEN BOObI;

- U3MeHeHWe BbICOTbI HabnoaeHus;

- U3MEHEeHWe CKOPOCTH ra30BOro NOTOKA NNa3mbl {BHELWHEero);

- U3MEHEeHVe CKOPOCTU NOTOKa ra3a-HocuTens;

- U3BMEHEHWE NONMOXEHNS TOPENKY;

- paccTeknoBaHue maTepuana BHeLWHeW TPYOKM roperku;

- YaCTUYHOE 3aCOPEHNE NHXEKTOPHON TPYOKU.

C.4.3 KnpuuvHam, BNYSIIOWUM Ha NPONyCcKaHue CBeTa, OTHOCATCA:

- oca)eHue BellleCTBa Ha NMH3ax (Mnv 3epkare, UM okKHe, UINN ONTUYECKMX BOMOKHAX);

- HabnaeHWe Yepes ropenky/KpbILLKY.

C.4.4 KnpuunHam, BNUSoWUM Ha 3D EKTUBHOCTb paboTbl CUCTEMBI NoAaYM NPo6, OTHOCATCS:

- YacTU4YHOE 3aCOpPEHUE pacnbINUTEns;

- 3aCopeHne KOHUMKa(OB) pacrnbinuTens;

- YacTU4YHOE 3acopeHmne KanunnsipHbIX TPYOOoK;

- U3HOC TPYDOOK NepucTanbTUHECKOro Hacoca;

- HECOOTBETCTBYIOLLAS CKOPOCTb NOAAYM;

- YTEUKM raza-HocuTens;

- U3BMEHEHVEe TEMMNepPaTypbl B pacnblIUTENbHON KaMepe;

- HapyLleHUe IOCTUPOBKM FOperku.

C.4.5 KnpuunHam, BIUSIIOLLUM Ha NOBTOPSAEMOCTL paboTbl CUCTEMbI Nogaqmn Npod, OTHOCATCA:

- CMULLKOM KOPOTKOE BPEMSI UHTETPUPOBaHUS;

- NNOX0e Ka4eCTBO POIMKOB MNepUCTanbTUHECKOro Hacoca;

- U3HOC TPYDOOK NepucTanbTUYECKOro Hacoca;

- HeocTaTO4Hasi O4UCTKA BHYTPEHHUX YacTen pacnbinMTeNbHOW Kamepbi;

- CMULLKOM HM3KOE JaBrieHune rasa;

- npobnema ¢ NpMBOAOM KOHAEHCATOPOB B COIMacyoLemM yCTPONCTBE;

- BbICOKMI TEMHOBOW TOK, 06YCINOBMEHHbIN BEICOKON MHTEHCUBHOCTBIO OT M3MEPEHUS NpeablayLLero curHana;

- HecTabunbHOCTL PpaboThI CNNBA.

C.5 PexomeHayemas nepuoanvHOCTb KOHTPONS

PekomeHayeTcs BbinonHaTh npoueaypy QUID He pexe 0gHOro pasa B HeZieno, nocne moangukaumm unm sameHbl
KOMIMOHEHTa aHaNMTUYECKOW CMCTeMbl (FOPEerky, pacnbifIUTENNA U T.M.), & Takke nocne NpoBeaeHUst TEXHUYeckoro obeny-
XKMBaHWSA KBaNUMULUPOBaHHLIM NEPCOHANOM.

1 .
) MpyBeAEHHLIN NEPeYeHb He SIBMAETCS MCHEPNbIBAIOLLMM,
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Mpoeepka paspeweHuns asnsieTcs Hanbonee npocToii. Ecnu nporpammHoe obecneveHne He NO3BONAET U3AMEPUTD
LUMPUHY NIMHUN, TO TAKYIO NPOBEPKY MOXHO HE NPOBOANTL, 8 HANPUMEP, EXXEMECSIYHO NPOBOAUTL CNeLManbHYy0 Npoueaypy,
HanpvmMep CKaHMpPOBaHWe NMHUK C perncTpaumert KoHTypa Ha gucnnee unm npuHtepe. bonbwuHcTBO Npo6nem o6bivHO
CBS13aHO C CUCTEMOW BBOAA NPoD.

YnpouweHHas sepcus npoueaypel QUID cocToMT TONMBKO B U3MEPEHUM OTHOLLEHNS MHTeHCUBHOCTEN nuHnuin Mg(ll) n
Mg(l) n oTHOLWeHus curHan/wym. B aTom cnyyae TpebyeTcsa 04vH pacTBOpP, COAEPKaLLMIA TONBKO MarHui, a NpoBepky npo-
BOAST O4eHb GbICTPOo. [ToaToMy TaKyio NPOBEPKY NPOBOASAT eXeAHEBHO UMW NPU HEO6X0ANMOCTH,
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Mpwunoxenne D
(cnpaBoy4HOe)

MpuBegeHue pe3ynbTartoB U3MepeHUN MaccoOBOW KOHLEHTpaLMu MeTansnoB
U MeTannounaoB B Bo3fyxe K CTaHAapTHBIM YCNTOBUAM

Mpu HeobxogumocTy (cm. 8.1.3.1 UCO 15202-1) maccoByto KOHLEHTPaLUio MeTanna unv metannovaa s npobe Bos-

Ayxa, NpMBEeAEeHHYIo K CTaHAapTHLIM yernoBusm (Hanpumep Temnepatype 293 K n pasnenuio 101,3 kMa) py; oo B MUI-
nmrpammax Ha Kkybuueckuii MeTp, BbIYMCNAIOT No hopmyne

_ (1013-Ty)

pM,corr Pm (p2 293) )

rge py — MaccoBasi KOHLEHTpauus MeTanna unu metannovaa B npobe Bo3ayxa npyw oKpy>KatoLmx yCrnoBusix, Mr/m3;
T, — cpeaHas Temnepatypa Bo Bpems oT6opa npo6, K;
p, — cpeaHee aTMocdepHoe AaBneHne 8o Bpems oTbopa npob, kla;
293 — craHgapTHasa Temnepartypa, K;
101,3 — craHgapTHoe aTmocdepHoe aaBreHue, klla.

(D.1)
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MpunoxeHwne E
(cnpaBo4Hoe)

CBefleHUA 0 COOTBETCTBUM HaUUOHaNbHbIX cTaHaapToB Poccuickon Pegepauum

Taonwnuya EA

CCbINMOYHbLIM MeXAYHapoAHbIM CTaHAapTamMm

OB603Ha4YeHne CCbINOYHOro
MeXayHapoaHoro ctaHaapTa

0O603HaveHe 1 HaMeHOBaH1e COOTBETCTBYIOLLLEro HaLUMoOHaNLHOro cTaHaapTa

NCO 648:1977

FOCT 29169—91 (MCO 648—77) lMocyaa nabopatopHasi CTeknsHHas. [MMNeTku ¢ oaHoN
OTMETKON

NCO 1042:1998

FOCT 1770—74 (MCO 1042—83, MCO 4788—80) Mocyna mepHas nabopatopHas CTek-
naHHas. LUnnunapel, MeH3ypku, konbel, Npobypku. Obwme TeEXHUHECKMe ycnoBus

NCO 3585:1998

MOCT 21400—75 Crtekno xumuko-nabopatopHoe. TexHundeckue TpeboBaHusi. MeTtoabl
UCMbITaHUN

NCO 3696:1987

FOCT 6709—72 Bopa guctmnnupoBaHHas. TexHu4eckue ycrioBus

NCO 8655-1:2002

*

NCO 8655-2:2002

*

NCO 8655-5:2002

*

NCO 8655-6:2002

*

NCO 15202-1:2000

FOCT P NCO 15202-1—2007 Bosgyx pabouqeli 3oHbl. OnpegeneHne MeTannos U me-
TannoMaoB B TBepAplX 4acTuuax aspo3ons METOLOM aTOMHOW 3MWUCCUOHHOW CMEKTpo-
MEeTPpUM C MHOYKTMBHO CBS3aHHOM nnasmon. Yacte 1. OT60p npob

NCO 15202-2:2001

FOCT P NCO 15202-2—2008 Bo3sgyx pabouer 3o0Hbl. OnpeaeneHne MeTannos u metarn-
NonaoB B TBEPAbIX HacTULax a3po3onsi MeToA40M aTOMHON 3MUCCUOHHOW CMEKTPOMETPUN
C MHAYKTUBHO CBsi3aHHOW nnasmMoi. YacTe 2. Mogrotoska npob

* COOTBETCTBYIOWMIA HAUMOHANBHBIN CTaHAAPT OTCyTCTBYET. [10 ero yTBepXxaeHns pekoMeHayeTcs NCnonb3osarb
nepeBos Ha PYCCKUM A3bIK AAHHOTO MEXAyHapoaHOro cranpapta. NepeBoa gaHHOrO MeXOyHapOAHOro craHgapra
HaxoguTcs B PepepanbHOM MHEPOPMALMOHHOM (DOHAE TEXHUYECKMX PernameHToB U CTaHaapToB.

32




[1] EN 689:1995

[2] ASTM E 1370:1996
(3]

[4] EN 1540:1998
[5] 1SO 6879:1995

[6] EN 482:1994

[7] 1SO 3534-1:1993
(8]

[9]
[10] EN 13890:2002

(1]

(12]

(13]

[14] ASTM E 882—87

[15] 1SO 9004:2000
[16]

(17]

(18]

(19]
(20]
(21]

(22]

(23]

(24]

rocT P UCO 15202-3—2008

Bubnuorpadcus

Workplace atmospheres — Guidance for the assessment of exposure by inhalation to che-
mical agents for comparison with limit values and measurement strategy

Guide for Air Sampling Strategies for Worker and Workplace Protection

Threshold Limit Values for Chemical Substances and Physical Agents; Biological Exposure
Indices, American Conference of Government Industrial Hygienists (ACGIH), Cincinnati,
OH, USA (updated annually).

http://www/acgih.org/

Workplace atmospheres — Terminology

Air quality — Performance characteristics and related concepts for air quality measuring
methods

Workplace atmospheres — General requirements for the performance of procedures for the
measurement of chemical agents

Statistics — Vocabulary and symbols — Part 1: Probability and general statistical terms
Guide to the expression of uncertainty in measurement (GUM), published jointly by
BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML, 1993. (Corrected and reprinted, 1995)
International vocabulary of basic and general standard terms in metrology (VIM), published
jointly by BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML, 1993. ISBN 92-67-01075-1

Workplace atmospheres — Procedures for measuring, metals and metalloids in airbome
particles — Requirements and test methods

Burgener Research Inc., Lambda Ill Spectral wavelength tables, Burgener Research Inc.,
Mississauga, Ontario, Canada.

http://www.burgenerresearch.com/

Poussel E., Mermet J.M. and Samuel O. Simple experiments for the control, the evaluation
and the diagnosis of inductively coupled plasma sequential systems, Spectrochim. Acta
48B (1993) p. 743

Kennedy E.R., Fischbach T.J., Song R., Eller P.M. and Shulman S. Guidelines for air samp-
ling and analytical method development and evaluation, U.S. National Institute for Occu-
pational Safety and Health (NIOSH), Cincinnati, OH, USA (1995)
http://www.cdc.gov/niosh/nmam/

Standard Guide for Accountability and Quality Control in the Chemical Analysis Laboratory
(reapproved 1998)

Quality management — Guidelines for quality improvements

Ellison S.L.R. and Barwick V.J. Estimating measurement uncertainty: reconciliation using a
cause and effect approach, Accred. Qual. Assur. 3 (1998) p. 101

Ellison S.L.R. and Barwick V.J. Using validation data for ISO measurement uncertainty
estimation. Part 1. Principles of an approach using cause and effect analysis, Analyst 123
(1998) p. 1387

Taylor C.A. and Howe A.M. Final report on project R48.113 — ICP-AES method for metals in
air: Part 2 — Analysis, IEAS/02/01, Health and Safety Laboratory, Sheffield, United King-
dom (2002)

Health and Safety Executive, Occupational exposure limits 2002, EH40/2002 (updated
annually), HSE Books (2002). ISBN 0-7176-2083-2

Mermet J.M. Use of magnesium as a test element for inductively coupled plasma atomic
emission spectrometry diagnostics, Anal. Chim. Acta. 250 (1991) p. 85

Carré M., Poussel E. and Mermet J.M. Drift diagnostics in inductively coupled plasma atomic
emission spectrometry, J. Anal. Atom. Spectrom. 7 (1992) p. 791

Mermet J.M. Measurements of the practical resolving power of monochromators in
inductively coupled plasma atomic emission spectrometry, J. Anal. Atom. Spectrom. 2
(1987) p. 681

Marichy M., Mermet M., Murillo M., Poussel E. and Mermet J.M. Detection limit scale in in-
ductively coupled plasma atomic emission spectrometry, J. Anal. Atom. Spectrom. 4 (1989)
p. 209

Poussel E. and Mermet J.M. ICP Emission spectrometers: 1995 Figures of merit, Appl.
Spectrosc. 49 (1995) p. 12A

33


http://files.stroyinf.ru#       
http://files.stroyinf.ru#     

rocT P UCO 15202-3—2008

YK 504.3:006.354 OKC 13.040.30 T58

KntoueBble criosa: BO34YX, paGoqaﬂ 30Ha, MeTarnsnbel, MeTanjiongbl, aToMHad 3MUCCUOHHAA CNEKTPOMETPUA,
NHAOYKTUBHO CBA3aHHaA Niiasma, aHalimTudecKkasa NMHNA, aHarm3anpyemble pacTBopbl, aHalrina

34



Pepakrop /1.B. AgpaHacerko
TexHudeckuin pepaktop H.C. MNpuwaHosa
KoppekTop B./. Baperyosa
KomneloTepHas BepcTka M.A. Hanelikunod

CpaHo B Habop 15.01.2009.  MoanucaHo B nevats 13.03.2009.  dopmar 60 x 84);.  Bymara odcetHasi.  [apHuTypa Apuan.
Mevatb odpceTHas.  Yen. ney. n. 4,65, Yu.-uzg. n. 3,95, Tupax 228 sk3.  3ak. 131.

SIrYMN « CTAHOAPTUHO®OPM», 123995 Mocksa, 'paHaTHbIN nep., 4.
www.gostinfo.ru info@gostinfo.ru
HatpaHo Bo ®I'YMN « CTAHOAPTUH®OPM» Ha NM3BM.
OtnevaraHo B unuane YN « CTAHAAPTUH®OPM» — tun. «Mockoeekuii nedatHuky, 105062 Mocksa, IlsnvH nep., 6.



http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Data2/1/4293831/4293831206.htm

