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Hacrosiuuii cranmapT He MOXET OBITh ITOJIHOCTBIO MJIN YaCTUYHO BOCIIPOM3BEICH,
TUPaXPOBaH 1 pacIIpOCTPaHEH B KAYeCTBE OPUIIMAIBHOIO U3JaHN 0€3 pa3peIlIcHU
MDenepaIbHOIO areHTCTBA 110 TEXHUYECKOMY PETYIMPOBAHUIO Y METPOJIOTUU
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FTOCYJIAPCTBEHHBIU CTAHJIAPT POCCUUCKOUN ®EJIEPAIIUUA

BOJIA IIMTHEBAS

Onpenenienre coaepKaHua 3J1€MEHTOB METOAAMH ATOMHON CIEKTPOMETPHHU

Drinking water.
Determination of elements content by atomic srectrometry methods

Jata sBenennsa 2000—07—01

1 Ob0aacTp npumMeHeHus

Hacrosgiuuit ctangapT paciipocTpaHsIeTcsl Ha IIMTLEBBIE BOJABL Y BOJABI UCTOUHUKOB
BOJOCHAOXKEHUS M YCTAHABIIMBAET JABA METOAA OIIPEACICHUI MACCOBOM KOHLIEHTPA-
LIUU 3JIEMEHTOB:

1 — ompenesieHue coaepXKaHUA aJIIOMUHNS, bapud, OcpwUInd, BaHAAI, BUCMYTA,
KeJjiesa, KagMUs, KobajabTa, MapratHiia, Meay, MOJIMOAcHA, MbIIIbIKA, HUKEJISA, 0JIOBA,
CBMHLIA, CeJIeHa, cepebpa, CypbMbl, THUTaHa4, XpoMa, LIMHKA (Jajiee II0 TEKCTY —
3JIEMEHTBI) METOJIOM ATOMHO-a0COPOIIMOHHOM CIIEKTPOMETPUN € SJIEKTPOTEPMUUEC-
Ko atomu3auuneinn (AAC-DTA);

2 — OIIpeAciICcHUE COACPKAHUA aJIIOMUHUA, Oapusd, Oepruuivsd, Oopa, BaHAIUA,
BUCMYTa, BOJIbPpamMa, Kejre3a, KaJMUs, Kajlid, KaJlblUusd, KObalbTa, KPpEMHUS, JINTUA,
Mar”Hus, Maprasiia, Meau, MOJUOAeHAa, MBIIIbIKA, HATPUA, HUKEJIS, 0JI0BA, CBUHIIA,
ceJieHa, cepebpa, CTpOHLMSI, CYPbMBI, TeJUIypa, TUTAHaA, XpoMa, IIMHKA (Jajiee IIo
TEKCTY — BJIEMEHTBI) METOJIOM aTOMHO-3MUCCUOHHOU CIIEKTPOMETPUUN C NHAYKTUB-
HO cBs3aHHOU 1U1a3Mon (ADC-UCIID).

MeToabl MOI'YT IIPUMEHITHCA U JJIA LIeJIeN cepTU(pUKaIINIL.

2 HopmaTuBHbIE CCBLIKH

B HacTognieM ctaHmapTe MCIOJIb30BAHbLI CCHUIKM Ha CIICAVIOIINE CTaHIAPTHI:

['OCT 8.315—97 locymapcTBeHHad cUCTEMA ODOECIICUEHUS € IMHCTBA U3MEPEHUIA.
CraHmapTHBIE OO0pa3lbl COCTAaBA M CBOMCTB BELIECTB M MaTepuajaoB. OCHOBHBIE
TIOJIOXKEHUA

['OCT 1770—74 1locyma MepHa4q jaboparopHad crexiiaHHad. LIMImMHApbI, MEeH-
3YPKU, KOJOBI, IIPOOUPKHU. OOIIME TEXHUYECCKUE YCIOBUSL

['OCT 4461—77 Kuciora azorHasd. TexHUYeCKME VCIOBUSI

['OCT 6709—72 Bopma puctwuinpoBaHHas. TexHnueckye yCiIoBUA

['OCT 9293—74 (MACO 2435—73) A30T ra3o00pa3HbIil U KUAKUN. lexHu4Ieckue
YCIIOBUS

['OCT 10157—79 AproH razoobpasHbId U XKUAKUU. 1eXHUYeCcKe YCIOBUA

['OCT 11088—75 Maramnit autpar 6-BoaHbIN. TexHnmueckyie yCiIOBUA

N3panue opuopaabHoE
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['OCT 11125—84 Kwucnora azorHad oco00 YUCTOTHI. | eXHUYECKUE VCIIOBUS

['OCT 14836—82 Ilammamguit B mopomke. TexHUMYecKe YCIOBUS

['OCT 14919—83 BaeKTpOoIUINTBI, SJIEKTPOIUINTKUA U XKAPOYHBIE SJIEKTPOIUKA(PELI
ObITOBBIE. OOIIIME TEXHUYECKNE YCIOBUS

[OCT 20298—74 Cmoibl HOHOOOMEeHHBIE. KaTHOHUTHL. 1 eXHUYeCKUE YCIIOBUA

[TOCT 24104—88* Becnbl mabopaTopHbIe OOIIEr0 Ha3HAYEHUA U O0Opa3llOBLIC.
O01I1e TEXHUUECKUE YCIIOBUA

['OCT 25336—82 Ilocyma n obopyaoBaHue j1a00pATOPHBIE CTEKISHHBIE. TUIIDI,
OCHOBHBIE ITapaMeTPhl U pa3MeEpPhI

['OCT 28165—89 IIpubopsl 1 amnmaparsl J1abopaTOpPHBIE U3 CTeKIIa. AKBAIUCTIII-
jiaTopel. criapurein. YCTaHOBKU peKTU(PUKALNMOHHBIE, O0IIMe TEXHUYECCKUE TPE-
OOBaHUA

['OCT 29169—91 (UCO 648—77) Ilocyna jmadopatopHasa crexkiigHHad. [Iumnerku
C OJJHOU OTMETKOU

['OCT 29227—91 (MCO 835-1—81) llocyna s1aboparopHad crexiigsHHad. 1lurer-
K1 rpagyupoBaHHbie. YacTs 1. O0mme tpeboBaHus

['OCT P 51592—2000 Boma. O6mue tpeboBaHUA K OTOOPY I1PO6

['OCT P 51593—2000 Boma nursesaga. OToop 11pob

3 Cokpamenusn

AAC — aTOMHO-a0COPOLIMOHHAS CIIEKTPOMETPUS
DTA — syexTporepMrUyecKasd aTOMU3ALNSA

ADC — aTOMHO-3MUCCUOHHAY CIIEKTPOMETPUA
NCI] — nHAYKTUBHO CBA3aHHAA IUIa3Ma

['CO — rocymapCTBEHHBIN CTAHIAPTHBINA 00pa3€ell

4 Onpenenenne coaepKaHusad AJIOMHHHA, Dapusa, Oepuaand,
BaHAAUS, BUCMYTA, XKejie3a, KaaMusa, Ko0aabTa, MapraHua, Meam,
MOJM0eHA, MbIIIbLJIKA, HUKEJISA, 0J10Ba, CBHHLA, CEJIeHAa, cepeOdpa,
CYpbMbl, TATAHA, XpOMAa, IMHKA METOJA0OM ATOMHO-20COPOIMOHHOM
CIIEKTPOMETPHH C 3JEKTPOTEPMHUYECKON aToMu3auuein (Meton 1)

M@TOI[ ITO3BOJIACT OIIPEACIIATD MACCOBLIC KOHIUCHTPALINHN CIICAVIOIIINX SJICMCHTOB.

amnoMuana — ot 0,01 go 0,1 mMr/om>; mpibaka — ot 0,005 go 0,3 mr/om>;
Gapust — ot 0,01 go 0,2 mr/mm>; Hukeias  — ot 0,001 go 0,05 mr/mm>;
oepwuina — ot 0,0001 mo 0,002 mr/mM3; os1oBa — ot 0,005 mo 0,02 mr/mm>;
BaHAAWI — ot 0,005 mo 0,05 mr/amM?;  cBMHLA — ot 0,001 zo 0,05 mr/om>;
Bucmyra  — ot 0,005 go 0,1 mr/mm>; ceJIeHa — ot 0,002 go 0,05 mr/am>;
Xesesa — ot 0,04 go 0,25 mr/om>; cepebpa — o1 0,0005 go 0,01 mr/mm>;
KAIMUA — ot 0,0001 mo 0,01 mr/om?; cypemel — ot 0,005 go 0,02 mr/mm3;
kobaswra — ot 0,001 mo 0,05 mr/mM>; THUTaHAa — or 0,1 mo 0,5 mr/om>;
mapradHua — ot 0,001 mo 0,05 mr/nm3;  xpoma — ot 0,001 mo 0,05 mr/om>;
MEIN — ot 0,001 mo 0,05 mr/nmM3; 1mHKA — ot 0,001 mo 0,05 mr/om>.

monbaeHa — ot 0,001 mo 0,2 mr/mm>;

*C 01.07.2002 r. BBeneH B aericteue 1 OCT 24104—2001.
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MeTon OCHOBaAaH HA M3MEPEHUU IIOIVIOIIECHUA U3JIYYCHUA PE30HAHCHOM JINHDI
BOJIHBI ATOMHBIM IIApOM OIIPEACIIIEMOI0 3JIEMEHTA, O0Opa3yIOIIUMCA B PE3YJILTATE
SIIEKTPOTEPMUYUECKON aTOMM3ALMU aHAJIU3UPYEMON IIPOOBI B IpaUTOBOU IIE€UYU
CIIEKTPOMETpA.

MeToa MOXKET IIPUMEHATHCA IJI OlIpeeiieHU 00jiee BBICOKUX KOHILIEHTpAllUM
3JIEMEHTOB II0CJIE pa30aBJIeHUA aHAJIU3UPYEMOU IIPOOLI BOABLI, HO HE 00JIee 4eM B
CTO pas.

4.1 Cpencrsa n3MepeHuii, o00pyaoBanue M PeaKTHBDI

ATOMHO-a0COPOIIMOHHBINA CIIEKTPOMETP (CIIEKTPOPOTOMETP) JIIOOOTO0 THUIIA C
JIEKTPOTEPMUUECKIM aTOMMU3aTOPOM, ITO3BOJIAIONINM IIPOU3BOAWTL 110 3aJaHHOMU
[IporpaMMe pa3orpeB rpauUTOBOM II€4YU, 0O0OPYIOBAHHBIM UCTOYHUKAMI PE30OHAHC-
HOI'O U3JIYYEHUA (CIIEKTPAJIbHBIMU JIaMIIaMU) JUIA OIIPEACIICHUS COOTBETCTBYIOLIUX
SJIEMEHTOB 1 YCTPOMCTBOM JIS KOPPEKUMU HECEJIEKTUBHOTO II0IJIONIeHUA ((pOHA).

Hvotmaap MepHbIil BMecTuMOCTEIO 500 cm? o TOCT 1770.

Koa6sr mepHbie 10 1 OCT 1770.

[Inmrerkt rpamyupoBaHHble 1o 1 OCT 29227 wm ¢ ODHOM OTMETKOU IIO
['OCT 29169.

MuUxpomo3aTophl.

Becrol j1abopaTtopHbIe 0011Ier0 Ha3HaYeHUA 2-T0 kitacca ToyHocTH 110 1 OCT 24104
C HAaOOJIbIIM IIpeaciioM B3BemmmBaHug 200 .

['ocymapcTBEeHHBIE CTaHOAPTHLIE O0OPA3Ibl COCTaBA BOIAHLIX PACTBOPOB 3JIEMEHTOB
rmo [ OCT 8.315.

I Ipumeganue — Bmecro I'CO coctaBa BOAHBIX paCTBOPOB WHAUBUIVAJIBHBIX 3JICMECH -
TOB JOIIYCKAeTCsI WCHOJIb30BATh MHOIOKOMIIOHEHTHbIe I'CO cocTraBa BOIHBIX PacTBOPOB
3JIEMEHTOB. I1py OTCYTCTBUU B rOCYIapCTBEHHOM PeeCTpPe VIBEPXKICHHBIX TUIIOB CTAHIAPTHBIX
00pa3noB HeoOXxoaUMBbIX [ CO gonyckaeTcs UCIIOJIb30BaTh ATTSCTOBAHHBIC CMECH 3JICMECHTOB.

Crakaruuku ig B3BemmmBaHud 1o [OCT 25336.

Craxkan tepmocTtoiikuii to I'OCT 25336.

XOJOAWJIBHUK OBITOBOM JIKOOOTO TUIIA.

D1UIBTPHI OYMAaXKHBIE 00€330JICHHbBIC «CUHAS JIEHTa» WM MeMOpPaHHBIE ¢ TUAMET-
poM 11op ,45—0,55 MxwM.

YcerponcTBo st (pUIIBTPOBAHUAL

IImnTka snexrpuyeckad ¢ 3akpurTod crmpainbio 1o 1OCT 14919.

AXKBaIVCTWITIATOPBI — OJHOCTYIIEHYATHIN U AByxcTylieHuarsiii 1o ['OCT 28165.

Ilocyna migd TpaHCIIOPTUPOBAHUS M XPAaHEHUA OTOOPAHHBIX IIPOO BOJILI BMECTU-
MOCTEIO (0,2—0,5 1M° U3 TTOINMEPHBIX MATEPUAIOB (IIOJIUATWIEHA, TOJIUIIPOITMIIEHA,
ITOJIMBUHIWIXJIOpUAA, (pTOpoIUIacTa, IIpeAHA3HAYCHHDBIX JUIA U3rOTOBJIEHUA €EMKOCTEN
JUIA IIALIEBBIX IIPOAYKTOB WIN JIEKAPCTBEHHBIX IIPEIIAPATOB).

Kwuciora azoraag o 'OCT 11125, oco6oit uuctorsl wiu 110 ['OCT 4461, oun-
[IIEHHAAd METOIOM IIEPETOHKU.

Bona ommucTouimpoBaHHAd WIW ASMOHU3UPOBAHHAY (AMCTUUIMPOBAHHAYA BOAA
mo 'OCT 6709, rneperHaHHas TOBTOPHO WM IPONYIIEHHAS Yepe3 KOJIOHKY ¢ MOHO-
oomMeHHOM cMmoiron 110 [ OCT 20298).

ADPTroH ra3oob6pasHbli BEICOKOM YUCTOTHI 110 1 OCT 10157 mim a3zor razoobpasHbIN
o ['OCT 9293.

[Masuraguit Metauinaeckuii, rropomok (99,94 %) no TOCT 14836.

Hurpatr marang 6-soganiit o 'OCT 11088, 4. 1. a.

JlorryckaeTcs IIpUMEHATDH APYIUE CPEACTBA UBMEPEHU, OOOPYIOBAHUE U PEAKTU-
BBl ¢ TEXHUYECKVMU U METPOJIOIMUYECKUMU XapaKTEPUCTUKAMI HE XYK€ YKa3aHHBIX.
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4.2 Ot160p mpod

I1poGer Boabl oTtouparoT 110 1 OCT P 31592 u 1OCT P 31593 B nnocyny oobeMoM
0,2—0.,5 1M3, U3rOTOBJIIEHHVIO U3 ITOJIMMEDPHBIX MATEPUAIOB. ECIN U3MEPEHUE ITPO-
BOOAT OO0JIee 4eM 4epe3 5 49 II0ciie OTOOpa, IIPOOBI KOHCEPBUPYIOT, HO0ABIIISI HA
0,2 M3 BOIBI 3 CM® KOHIIEHTPUPOBAHHOW A30THOM KUCIIOTEL.

CpoK XpaHEHUS 3aKOHCEPBUPOBAHHBIX ITPOO IIPU OIIPEACICHUN BUCMYyTa, KaIMUA,
MBIIIIBIKA, OJIOBA, CEJIEHaA, cepedpa M CYpbMbI 5 CYyT, OCTAJIbHBIX IIPpod — 14 cCyr.
[IpobGa He moJKHA ITOABEPrarbca BO3AECHCTBUIO IIPAMOTO COTHEYHOTO CBETA.

4.3 IlopagoK moAroToOBKHU K NPOBEICHUIO H3MepPeHHI

4.3.1 IloaroroBxka 1mocyabl

Bcro ucCIonb3yeMyio U1 oTbopa, XpaHeHU A, TPaHCIIOPTUPOBAHMS U aHAI34a I1pO6
IIOCYAY IIPOMBIBAIOT pa30aBiieHHON 1 : 1 a30THOM KUCIOTOM, 3aTEM OOJIBILIMM KOJIU-
YeCTBOM BOIOIIPOBOJAHON U (WIN) OUCTWIUIMPOBAHHOM BOABLI U OIIOJIACKUBAOT 3—4
pa3a OMIUCTIWIUINPOBAHHOM BOAOM. He morryckaeTca o6pabaThIiBaTh IIOCYIY CMECIMU,
COIEPXKAILUMU XPOM.

4.3.2 IlpuroroBiieHne pacTBOPOB

4.3.2.1 PacTBOp a30THOI KUCJIOTHI MOJAPHON KoHLeHTpaunu 0,3 Moib/mm?

B MepHYIO K010y BMecTUMOCTRLIO 1 1v? momermaoTt 100 cM? GumncTiuiMpOBaHHO M
(I€MOHM3UPOBAHHOM) BOALI M NPWINBAKOT 15 ¢M? KOHIEHTPUPOBAHHON A30THON
KMCIIOTHL. 1locie oxitaKaeHUA 10 KOMHATHON TeMIIEpaTypPhl JOBOAAT PACTBOD OUANIC-
TWUIMPOBAHHOU (JA€MOHWU3UPOBAHHOI) BOAON A0 METKM U TIIATEJILHO II€PEMEIIBA-
10T. CpoK XpaHEHUA pacTBOpa 3 MecC.

4.3.2.2 PactBOp pa3baBieHHON B COOTHOLIEHUU 1 : 1 a30THOM KUCIIOTHI

B MepHYIO KOJIOY BMeCTUMOCTEIO 1 1m° moMeraot 100 cM? OMIUCTLINPOBAHHOM
(I€EMOHU3UPOBAHHOI) BOJADLI, 3aTEM MEPHBIM LIWINHAPOM OCTOPOKHO IIPWJINBAIOT
500 cM? KOHLIEHTPUPOBAHHON a30THONM KUCIOTHL [locie oxylakIeHud pacTBopa IO
KOMHATHOU TEMIIEPATYPhL PACTBOP B KOJIOE TOBOJIAIT 10O METKU OMANCTIIUINPOBAHHON
(I€MOHU3UPOBAHHOI ) BOAOM U TILATEIILHO IIEpeMEIINMBAIOT. CPOK XpaHEHUA PACTBO-
pa 6 Mec.

4.3.2.3 Xummnueckui Mmoauduxkarop (MoandpukaTop MaTpULIbI)

I1py orpenesieHMM MHOI'MX JIETKOJIETYUYUX SJIEMEHTOB I VBEJIMYECHUA TEMIIEpPA-
TYPbL O30JICHUS IIPOOLI M pa3aciieHNd IIMKOB aTOMHOTO U (POHOBOTO IIOIJIOIIEHUYI
HCIIOJIb3VIOT XUMMNYECKME MOAMPUKATOPBHI (MOAM(PUKATOPBI MaTpULIbl). PacTBOpPHI
HUTpaTa Naulagud U HUTpaTa MAarHUs SIBJIAIOTCS YHUBEPCAJIbHBIMU MOAM(PUKATOPA-
MU. JloTryckaeTcda IIpUMEHEHUE APYIUX MOAN(PUKATOPOB WIN UX CMECHU B 3aBUCHUMOC-
TN OT PEKOMEHAALINN (PUPM — M3TOTOBUTEIIEU IIPUOOPOB.

4.3.2.3.1 PactBop HUTpara nauiagyd € MacCOBOM KOHLEHTpalLUeN Ilajulagyist
1 v/om°

B tepMmocrorikmit crakaH 1oMmeinaroT 1,00 T mopoiukoo0pa3HOTro Iauiaiisd, 100aB-
JAIOT 5 ¢M° KOHLIEHTPUPOBAHHON A30THOM KMCIIOTHI U HATPEBAIOT HA JIEKTPOILUIUTKE C
3aKPBITON CIIMPAJIBLIO IO IIOJHOTO pacTBOpeHU MeTaiuia. 1locie oximaxiaeHS pacTBOp
(OWIBTPYIOT B MEPHVIO KOJIOY BMECTUMOCTBIO 1 IM?, IPOMBIBAIOT (DMIILTP HECKOIID-
KUMHU IIOPLIMSIMHU pacTBOpa a30THON KMCJIOTHI KOHLeHTpauuu 0,3 MoJb/IM> U T0BO-
IIT €10 00beM pacTBopa 10 MeTK. Cpok XpaHeHUS pacTBopa 6 Mec.

4.3.2.3.2 PacTtBop HUTpaTa MarHyust MacCOBOM KOHLIEHTPALIMU 3 T/IM>

B k0510y BMecTuMOcThIO 1 M2 ttomMeraroT 5,19 1 HUTpata Mariusg M pacTBOPSIOT
B PACTBOPE A30THOM KMUCIOTHI KOHLIeHTpauu 0,3 Moib/aM>. CpoK XpaHEHNI PACTBO-
pa 3 Mec.
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4.3.2.4 1 pagynpoBOUYHBIE PACTBOPLI JIEMEHTOB

[ 'pagynpOBOYHBIE PACTBOPSLI TOTOBMIT IIYTEM pa30aBIEHUS B MEPHOU ITOCYAE HEOOD-
XOJUMOI'0 CTAHJAAPTHOI'O O0paslla cocTaBa BOAHOI'O pacTBOpA SJIEMEHTA PACTBOPOM
A30THOM KUCJIOTBI MOJIAPHOM KoHUeHTpauun 0,3 MOJb/IM? B COOTBETCTBHUU C HH-
CTPYKLIMEN II0 IIPMMEHEHUIO CTAHAAPTHOroO obpas3la. B xauecTBe IrpaayrpOBOYHBIX
PACTBOPOB MOTIYT IIPUMEHATHCI HEIIOCPEACTBEHHO CTAHIAPTHBLIE O6pa3libl cOCTaBa
BOJIHBIX PACTBOPOB 3JIEMEHTOB. 1 palynpOBOYHBIE PACTBOPDLI KAXKIOTO OIIPEAETIAEMOTO
AJIEMEHTA JOJDKHDBI OXBATbIBATH BECh PAOOYMUI JAMAIIA30H M3MEPEHUI €0 MAaCCOBOMU
KOHILIEHTpALX B IIpobax. MX 41ciio OJCKHO OBITH HE MEHEE TpPEX.

CpoK XpaHEHUA IIPUTOTOBJIECHHBIX I'PAAYUPOBOYHBIX PACTBOPOB 3JIEMEHTOB MAacC-
coBol KoHUeHTpauuu ot 100 1o 10 Mr/aM? B IUIOTHO 3aKPBLITON 11OCYIE U3 ITOJIMMED-
HBIX MaTeprajloB (KpoMe pacTBopa cepebpa) He bojiee 2 Mec; pacTBopa cepebpa B
[IOCYAe U3 TEMHOI'O CTEKJIAa He 0osiee 14 cyT; rpalyUpOBOYHBIX PACTBOPOB SJIEMEHTOB
MaccoBOil KoHueHTpauuy or 10 mo 1 Mr/aM? B IUIOTHO 3aKpBITOM INTACTUKOBOM
[Iocyae (KpoMme pacTtBopa cepedpa) He Oosiee 1 mMec; pacTBopa cepebpa B IIOCYIE U3
TEMHOTO CTEKJIA He 0osiee 7 CYT; IPayUPOBOYHBIX PACTBOPOB AJIEMEHTOB MACCOBOU
KoHLeHTpauu oT 1 1o 0,1 Mr/aM? B IDIOTHO 3aKPLITON IUIACTUKOBON ocyae (KpoMe
pacTBopa cepebpa) He 6osiee 7 CyT. XpaHAT PAaCTBOPHI B XOJIOAWIBHUKE IIPU TEMIIE-
parype 4—8 “C. 1 paaynpoBOUYHBIE PACTBOPHI SJIEMEHTOB MACCOBOM KOHIIEHTPAIIUU
meHee 0,1 Mr/oM? u cepebpa MeHee 1 MI/mM> TOTOBAT HEIOCPEACTBEHHO IIEPEIL
HAYaJIOM U3MEPEHUHN U UCIIOJIbL3VIOT HE TI03AHEE 8 4 ¢ MOMEHTA UX IIPUTOTOBIICHUA.

4.3.2.5 XoocTad 11poba — pacTBOp a30THOU KUCIOTHL MOJIIPHOU KOHIIEHTPALIUU
0,3 mosip/aM>. XosocTast 1Ipoba JOoJDKHA COomepXKaTh BCe BEIEeCTBA U B TAKUX KOH-
LIEHTPpALMAX, KOTOPBIE TOOABISIOT K aHAJIIU3UPYEMOU IIpO0OeE.

4.3.2.6 Ilpm npuroTosjeHUN PACTBOPOB HEOOXOANMO KOHTPOJIUPOBATL YUCTOTY
[IPUMEHIEMOM JUIA pa3baBjieHUS OUIUCTIWUINPOBAHHON (AEMOHU3UPOBAHHOM) BODI
M pAacTBOpPa a30THOM KUCIIOTBHI MOJISIpHON KoHUeHTpauuu 0,3 Moib/om3. sMepeHHOE
B HUX 110 4.4 coaepXaHUE OIPEACIAEMBbIX 3JIEMEHTOB HE JOJDKHO OBITH bBoJjiee
3HAYCHUA HVZKHEU I'PAHULILI YCTAHOBJIIEHHOI'O AMAIla30HA U3MEpPeHN. B IIpoTUBHOM
CJIy4ae HCIIOJIb3VIOT PeaKTUBBI 60JIe€ BBICOKOM YMCTOTHI MJIU IIPOBOIAT MX HOIIOJIHU -
TEJIbHYIO OYUCTKY, HAIIPUMEDP METOJIOM IICPETOHKIU.

4.3.3 lloaroroska 1pudopa

ATOMHO-a06COPOIIMOHHBIN CIIEKTPOMETP (CIIEKTPOPOTOMETP) € JIEKTPOTEPMUUEC-
KM aTOMHM3aTOPOM IIOJATOTAaBIMBAIOT K padoTe B COOTBETCTBUU C PYKOBOJICTBOM
(MHCTPYKIIMEN ) 110 3KCIDIyaTaliul. PeskMbl pabOTHL IIprOOpa 1 IIporpaMmMy Harpesa
[1eYM YCTAHABJIMBAIOT B COOTBETCTBUU C PEKOMEHIALINAMU (PUPMBI — U3TOTOBUTEIIS
Iprioopa. PexoMeHayeMble peXXUMBI IIPOBEACHUSA U3MEPEHUIM IIPUBEIACHDBL B ITPUIIO-
XeHu A. 11pu 3ToM Utd IIpnbopa KOHKPETHOTIO TUIIA OIITUMAJIBHBIE PEXMMBI PAOOTHI
YCTAaHABJIMBAIOT 3KCIIEPUMEHTAJILHO.

4.3.4 [pagyuposka 1rpubopa

['pagyrpoBKy IIpHUOOpa IIPOBOIAT IIepe]l HAYAJIOM U3MEPEHUMN ITOATOTOBICHHBIX
11p06. JU1d oJIydeHUA IpaIyrupOBOYHOU XapaKTEPUCTUKU B PEXMMAaX, YCTAHOBIICH-
HbIX 110 4.3.3, HEe MEHEEe TpPeX pa3 UBMEPAOT 3HAYECHNE ATOMHOTIO ITOIVIOLIECHUS
XOJIOCTOM IIPOOBI, a 3aTEM — KaXIOro I'PaiyUPOBOYHOTO PaACcTBOpPaA OIIPEHACIISIEMOTO
3JIEMEHTA, IIPUTOTOBJIEHHOTO II0 4.3.2.4, KaK IIpaBWIO, B IIOPAIKE BO3pPACTAHUA

KOHIIeHTpalK. 110 pe3yibTraTaM M3MEpPEeHUI OIIPEACIIAIOT IPAdyUPOBOYHYIO 3aBUCH -
MOCTDb CPEIHEr0 3HAYCHUSI ATOMHOTO ITOITIOIIEHNS KOHKPETHOTO 3JIEMEHTA C YUETOM
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CPEOHETrO 3HAUYECHUA ATOMHOTO ITOTJIOIEHMS XOJIOCTOM IIPOOBI OT MACCOBOU KOHIIEHT-
palliy 3JIEMEHTA B AaHAJIU3UPYEMOM I'PAAYUPOBOYHOM PACTBODE.

4.3.5 KOHTPOJBb CTAOMWIBHOCTU I'PALYUPOBOYHOU XapaKTEPUCTUKU

CTaOWIbHOCTDh I'PaAyUPOBOYHON XapaKTEPUCTUKU KOHTPOJIUPYIOT HE MEHEE 4YeM
yepes3 Kaxable 15 aHanm3upyeMbIX IIpo0 BOABL. I KOHTPOJIA CTA0OMIILBHOCTU I'pay-
MPOBOYHOM XApPaAKTEPUCTUKN M3MEPAIOT IIPUTOTOBJIEHHBIM T'PALYUPOBOYHBIM DPAC-
TBOP, B KOTOPOM MAacCOBasg KOHLIEHTpaALUA 3JIEMEHTAa HAXOAUTCA BOJIM3U padO4yero
A1alIa30Ha U3MEPEHUM ATOTO 3JIEMEHTA B aHAJIM3UPYEMOU IIapTUU IIPOO.

[ panypoBOYHVIO XapaKTEPUCTUKY CUUTAKOT CTAOWIBHOM, €CJIM BBIIIOJIHICTCS
YCIIOBUE

100 |C — C|<0,58C,, (1)

rae C, — OeVCTBUTEIBHOE 3HAYEHNE MACCOBOM KOHLIEHTPALIMU 3JIEMEHTA B IPaIy-
POBOYHOM PACTBOPE, MI/IM>;
C — U3MEPEHHOE 3HAUYEHUE MACCOBOM KOHIICHTPAMM SJIEMEHTA B 3TOM XK€
IPAJIyUPOBOYHOM PACTBOPE, MI/IM-;
0 — OTHOCUTEJIbHAY ITOTPENTHOCTD, %.

B c¢iiyyae HeBBIIOJIHEHUA YCIOBUA (1) IIpOBOLAT IIOBTOPHVIO I'PAIAVUPOBKY IIPHU-
oopa.

4.3.6 IloaroroBka 11po06

4.3.6.1 K 1mpobe anHamm3upyeMON BOILI, €CJIM €€ He KOHCEPBUPOBAIU ITOCIE
oTOOpa, HOOABIAIOT KOHILIEHTPUPOBAHHVIO A30THVIO KUCIOTY M3 pacyera 3.0 oM’
a30THOM KUcIOThl HA 200 ¢M? BOABI, pacTBOP TIIATEILHO IIEPEMEILINBAIOT U BBIIED-
KMBAOT HEe MeHee 3 4. Eciim B IMOAKUCIEHHON IIp00e HAXOUATC 3aMETHBIE TJIa30M
B3BEILICHHBIC YACTULILI, TO IIEPEA IIPOBEACHUEM U3MEPEHUN €€ (PUILTPYIOT.

4.3.6.2 Ilpn H@OGXOI[HMOCTI/I pa30aBjIeHUA UCXOIHOU IIPOOLI BOABI, a4 TAKKE IS
VCTPAaHEHUSI BO3MOXHOI'O MEIHMAKOLIIETO BIUAHUA MAaTPUIILL IIOATOTOBIJICHHBIE IIO
4.3.6.1 1poOBI pa3daBIAOT PACTBOPOM a30THON KMCIJIOTHI MOJISIPHON KOHILIEHTPALIUU
0,3 MoJIb/IM?.

JJ1s1 IIpOBEPKU HAJIMYUA MEIHAKOIIETrO BINAHUA MaTPULIBL U3 IIOATOTOBIICHHOU 11O
4.3.6.1 mpo6BI OTOMPAIOT AJTMKBOTHVIO YAaCTh U pa36aBaioT ee B 5—10 pa3 pacTBopoM
A30THOM KMCJIOTBI MOJIAPHON KoHLeHTpanuu 0,3 Moib/mm>. McXomHyIo U pasbaBiieH-
HYIO IIPOOBI U3MepAIOT 110 4.4.

Menmarliue BIUIHUA CUUTAIOT HE3HAYMMBIMU, €CJIM BBITOJIHACTCA YCIIOBUE

K,C,— C|<V(0,018K,C )2+ (0,018C)2, (2)
'ac (' — MmaccoBag KOHUICHTpPAINA 2JICMCHTA B HCXOI[HOﬁ 1_[1)066j MF/ ,I[M3;
(. — maccoBag KOHUOCHTpPALIUA 3JICMCHTA B p8,36aBJI€HHOﬁ Hp06€, MF/ ,I[M3;

p
Kp — KPaTHOCTD pa30aBiIeHUA UCXOIHON ITPOOHI;

0 — OTHOCHUTEJIbHAA ITOI'PCITHOCTDL JIA COOTBCTCTBYIOIICTO SHAYCHUA Cp nC \ % :

B ciryuae 3arpsi3aHeHUs rpadUTOBOM I1€4YM IIPU U3MEPEHUU IIPO0 € CoaepXaHUEM
OIIPEACIIAEMOrO 3JIEMEHTA, BBIXOAAIIUM 34 BEPXHIOK I'PAHUILY AMAalla30HA U3MEPE-
HUI, HEOOXOANMO IIPOBECTU €€ OTXKUT O TEX II0P, I10KAa CUTHAJI IIPU OIIPEeAcIICHUN
XOJIOCTOM IIPOOBI HE BEPHETCA K MCXOOAHOMY YPOBHIO.

4.4 llopanok npoBeneHUs U3MepEeHUI

4.4.1 HM3mepeHne MacCcOBOM KOHILEHTPALIUY 3JIEMEHTOB IIPOBOIASIT IIPYU HOPMAJIb-
HBIX KIMMATUYECKNX YCIOBUAX MCIBITAHUN ¢ Y4€TOM TPEeOOBAHUUM PYKOBOACTBA
(MHCTPYKLMHU) 110 AKCIUIyaTALlUU CIIEKTpoMeTpa (CriekrpodoroMerpa).
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4.4.2 YcraHaBIMBAIOT OIITUMAJIBbHBIE DPEXMMBI U3MEPEHUUN I KOHKPETHOTO
3JIEMEHTA B COOTBETCTBUM € DPYKOBOJACTBOM (MHCTPYKIMEN) IO 3KCILIyaTAlLlUU
CIIEKTpOMETDA.

4.4.3 AJVMKBOTHYIO YAaCThb ITOATOTOBJIEHHOM 110 4.3.6 IIpoObI BBOAIT TO3UPVIONINM
YCTPOMUCTBOM (MUKPOAO3aTOPOM) B I'paUTOBYIO II€Yb CIIEKTpoMeTpa. HarpeBaHue
IIPOOBI IIPOBOJAT B TOKE MHEPTHOTO Taza (aproHa) II0 IIporpaMMe, BKIIIOUAIOIIEU B
ce0s BBICYIIIMBAHUE, O30JICHUE, aTOMU3A1IUIO IIPOOBI M OTKUT 11e4n. 11pu n3smepeHmn
Xejie3a, Kobajbra, MapraHila, MeJIM, MBIIIbIKA, HUKEII, CBUHIIA, cepebpa U LIMHKA
JIOIIYCKAETCA MCIIOJIB30BATh B KAYECTBE MHEPTHOIO Tra3a a3or. M3MepeHne aroMHOIO
IIOIJIOILCHUY 2JIEMEHTA B KAXKIOM I1p06E IIPOBOAAT HE MEHEE JABYX pa3. KoMIleHcanio
HECEJIEKTUBHOTO IIOIJIOIIEHUA OCVIIECTBIAIOT ¢ UCIIOIBL30BAHUEM DA3JINYHBIX CIIO-
CODOOB KOPPEKUMU: HEIIPEPLIBHOI'O CIIEKTPaA ACUTEPUEBOU JIAMIION, HA OCHOBE 3(-
(pexTa 3eemaHa u ppyrux. YUsmepsemas mMaccoBasd KOHLEHTPALIIS OIIPEACIIICMOTO
3JIEMEHTA B IIPO0e JO/DKHA HAXOAUTHCA B IIpeaeiax HanaeHHOU 110 4.3.4 rpaaynpo-
BOYHOU 3aBUCUMOCT.

4.4.4 J114 ITOBBIILIEHUA TEMIIEPATYPLI 030JIECHUY IIPOO6 PEKOMEHAYVETCA B TpaPpUTO-
BYIO II€4b aTOMM3aTOPa, IIEPE/l BBEACHNEM B HEE AJIMKBOTHOM YaCTU ITOATOTOBJIEHHOM
IIpOOBI, H00ABIATH MOAMN(PUKATOP, IIPUTOTOBICHHBIN 110 4.3.2.3, B COOTBETCTBUU C
peKoOMeHIaALMIMU (pUpMBI — U3roToBUTEIA IIprdopa. 11pu 3TOM JaHHYIO IIPOLIEAYPY
[IPOBOAAT U IIPU TI'paayupoBKe IIpuoopa. Jloryckaercsa mo0aBiIdATh MOAU(PUKATOP
MATPULILI HEITOCPEACTBEHHO B AHAJIM3UPYEMBIE IIPOOLI, COOTBETCTBYIOIIINE IPALYUPO-
BOYHBIE PACTBOPLI U XOJIOCTYIO IIPOOY.

4.4.5 XO0JIOCTON OIIBIT

W 3mMepsa1oT 3HaUeHUE aTOMHOTO ITOTJIOLIEHUS XOJIOCTOU IIPOOBI, IIPUTOTOBJIEHHOM
1o 4.3.2.5.

4.5 OOpadoTKa pe3yabTaToB H3MepPEeHUI

4.5.1 1lo 3HaYeHUAM ATOMHOTIO IIOIJIOILEHUS JIEMEHTA B aHAJIM3UPYEMOM 11po0e
BOJAbLL Y1 B XOJIOCTOM IIpob€, MCIIONB3YA I'PAAyUPOBOYHYIO 3aBUCUMOCTL 110 4.3.4,
OIIPENIENIAIOT MACCOBYIO KOHLIEHTPALIMIO 3JIEMEHTA B IIpobe X, Mr/mm>.

4.5.2 3a pe3yiabTar olIpelcicHUA IIPUHUMAIOT CpeJHeapUPMETUUECKOE PE3YIID-
TATOB JIBYX IIapaUICJIbHBIX U3MEPEHUN aHAJIU3UPYEMOIO 3JIEMEHTA, VIOBIIETBOPA-
IOIIX YCI0BUIO b. 1.

4.5.3 Eciay UCXOOHYI0O aHAJIIU3UPYEMYIO IIpOoOY pa30aBiIisUIM, TO IIOJYYECHHBIN 11O
4.5.2 pe3yiabTaT YMHOXAIOT Ha KPATHOCTD IIPOU3BEIACHHOTO pa3baBiIeHUSI UCXOOHOM
IIPOODIL.

4.5.4 Pesyabrar olnpeaciieHNI COaepXKaHUA 3JIEMEHTA B aHAJIU3UPYEMOM IIpOOE B
JOKYMEHTAX, IIPEAyCMAaTPUBAIOIINX UX UCIIOIb30BAHUE, IIPEACTABIAIOT B BUIE:

X+ A, Mr/om>, (3)

rme X — MaccoBad KOHLEHTPALIMA JIEMEHTA B BOIE, MT/IM-;
A — abCOJIOTHAA IIOTPELIHOCTL OIIPEACIIEHUS MACCOBOM KOHLIEHTPALIUU DJIe-
MEHTA, MI/IM>, TIpu BepogaTHoct P = (.95.

3Ha4YeHNEe A PaCcCUUTHIBAIOT 110 (POPMYIIE
A= 0,018X, (4)

Te 0 — OTHOCUTEIbHASA ITIOTPEIIHOCTD OIIPEASIICHUS 3JIeMEHTA 110 Tabiuie 1.
Ecnu ncxogHyto 1mpoby pa30aBiisui, TO 3HAYEHUE A pacCUNTHIBAIOT 110 (pOopMYyIIe
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(3)

['paHMLIBI OTHOCUTEJIBHON ITOIPEIIHOCTM M3MEPEHUUN MAaCCOBOM KOHIEHTpPALIIN

51eMeHTOB O, %, 1ipu BepogTtHOcTH P = 0,95 He 1or

IIPUBEACHHBIX B Tabiuie 1.

Taoanuma 1

2KHbBI TIPCBLIIIATD 3Haq6HHﬁ,

[ panuUIBI
HavmMmeHOBaHME 3 .
Maccosag KOHLUCHTPJAI WA 3JICMCHTA, MF/ M OTHOCHUTCJILHOH
HACMEHTd IOTPEIIHOCTH + O, %

AJTIOMUHUN Or 0,01 no 0,1 BKJIIOY. 40
bapuit » 0,01 » 0,2 » 30
bepuwminn » 00,0001 »  0,0005 » 30
Cs. 0,0005 » 0,002 » 25
BaHanui Ot 0,005 » 0,01 » 50
Cs. 0,01 » 0,05 » 25
BucMmyr » 0,005 » 0,05 » 60
Cs. 0,05 » 0,1 » 30
XKeieso Or 0,04 » 0,25 » 20
Kaamuin » 00,0001 » 0,001 » 30
Cs. 0,001 » 0,01 » 25
Kobanbr Or 0,001 » 0,005 » 35
Cs. 0,005 » 0,05 » 20
MapraHeiy Or 0,001 » 0,05 » 20
Menpb » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 20
MonundneH Or 0,001 » 0,05 » 35
Cs. 0,05 > 0,2 » 20
MBIIBSIK Ot 0,005 » 0,02 » S0
Cs. 0,02 » 0,05 » 25
» 0,05 » 0,3 » 15
Hukesb Or 0,001 » 0,05 » 30
OJ10BO » 0,005 » 0,02 » 40
CBUHEIL » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 20
CelleH Ot 0,002 » 0,05 » 20
Cepebpo »  0,0005 » 0,01 » 40
CypbpMa » 0,005 » 0,02 » 35
TuraH Or 0,1 » 0,5 » 40
XpoM » 0,001 » 0,01 » 40
Cs. 0,01 » 0,05 » 25
HuHK Or 0,001 » 0,05 » 25

4.7 Odopmiaenue pe3yabTaTOB

IlonyyeHHBIE PE3Y)

- 0003HAUYEHUE HACTOMIIETO CTAHIAPTA;
- MHPOPMALMID, HEOOXOAUMYIO I UACHTU(PUKALIUN IIPOOBI, WIN €€ IOPAIKO-

BBII HOMED;
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- OTKJIOHEHUS IIPU IIPOBEACHUU OIIPEACICHUA, €CJIIN TAKOBbLIE UMEJINCH, U (PaK-
TOPBI, OTPULIATEIILHO BJIMLIOIINE HA UX PE3YJIbTAThI;

- JIaTy 0oTOOpa IIPOOBI U IIPOBEACHUA U3MEPEHUI;

- PE3yJbTAT OIIPEACIICHUA;

- (paMWINIO UCIIOJIHUTEIA.

4.8 KOHTPOJb TOYHOCTH (IIOTPEIIHOCTH) PE3yJbTATOB U3MEPEHUM

4.8.1 KOHTPOJIb TOYHOCTU (ITIOTPEIIHOCTU) PE3YILTATOB U3MEPEHUN IIPUBEICH B
[IPIJIOKEHUU b.

4.8.2 HopmaTuBBI OIIEpaTUBHOI'O KOHTPOJIA CXOOAUMOCTU U BOCIIPOU3BOAMMOCTH,
1Ipy BepodaTtHocTy P = 0,95, n1puBelicHbI B Ta0IMLIE 2.

Tadomuma 2

HopMarupsl
OIICPATHBHOIO
KOHTPOJIA
HanmMeHoBaHUE RJ1eMEHTA MaccoBag KOHLICHTPALHNA 3JICMCHTA, MF/ ,I[M3
BOCIIPOHK3-
CXOIHNMOC-
— % BOAIMMOCTH
" D, %
ATIOMUHNNA Or 0,01 no 0,1 BKJTIOY. 37 52
bapuii » 0,01 » 0,2 » 28 39
beprmmmn Or 0,0001 »  (,0005 » 46 64
Cs. 0,0005 » 0,002 » 24 33
Banamuii Or 0,005 » 0,01 » 46 64
Cs. 0,01 » 0,05 » 24 33
Bucmyt » 0,005 » 0,05 » 56 78
Cs. 0,05 » 0,1 » 28 39
XKeneso Or 0,04 » 0,25 » 21 29
Kaamuni » 00,0001 » (0,001 » 46 64
Cs. 0,001 » (0,01 » 24 33
KobanbT Or 0,001 »  (,005 » 33 46
Cs. 0,005 » 0,05 » 21 29
Mapranenn Or 0,001 » 0,05 » 21 29
Mens » 0,001 » (0,01 » 37 32
Cs. 0,01 » 0,05 » 21 29
MonundneH Or 0,001 » 0,05 » 33 46
Cs. 0,05 > 0,2 » 21 29
MBIIBIK Or 0,005 » 0,02 » 46 64
Cs. 0,02 » 0,05 » 24 33
» 0,05 » 0,3 » 16 21
Huxkenn Or 0,001 » 0,05 » 238 39
OJ10BO » 0,005 » 0,02 » 37 32
CBHHEIT » 0,001 » 0,01 » 37 32
Cs. 0,01 » 0,05 » 22 30
CeJieH Or 0,002 » 0,05 » 22 30
Cepeopo » 00,0005 » 0,01 » 37 32
CypbMa » 0,005 » 0,02 » 33 46
TuraH » 0,1 » 0,5 » 37 52
XpoM » 0,001 » 0,01 » 37 32
Cs. 0,01 » (0,05 » 24 33
HuHK Or 0,001 » 0,05 » 24 33
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S Onpenenenne coaepxaHvs alOMMHHA, 0apus, Oepuams, Oopa,
BaHAAUA, BUCMYTA, BOJdbdpaMa, kKeje3a, KaAMUA, KAJIUs, KaJablius,
KO0AJbTA, KpEMHMS, JUTHA, MATHMS, MaApPraHua, MeJau, MOJHOAeHa,
MbIIIbSIKA, HATPHUSA, HUKEJS, 0JI0BA, CBHHIIA, CeJIeHa, cepedpa,
CTPOHIMSA, CYPbMbI, TEJIYPA, THTAHA, XPOMA, IMHKA METO0M
ATOMHO->MHMCCHOHHOM CIIEKTPOMETPUM C HHAYKTHBHO CBSI3AHHOM
mia3smou (mMeron 2)

M@TOI[ ITO3BOJIACT OIIPCAC/IATD MACCOBLIC KOHUCHTPAIIUN CICAVIOINX 3JICEMCHTOB.

anoMuanga  — ot 0,01 mo 50 mr/mm>; MeEIU — ot 0,001 mo 50 mr/om>;
dapus — or1 0,001 mo 50 mr/oMm3;  Mosmmbmena — ot 0,001 go 10 mr/mm>;
oepwummst  — ot 0,0001 mo 10 mr/omM?; wmbmubgaka  — ot 0,005 mo 50 mr/mm>;
oopa — ot 0,01 o 50 mr/mm>; HATPUS — ot 0,1 xo 500 mr/oMm>;
BAHAIU — ot 0,001 mo 50 mr/oM3;  Hukend — ot 0,001 mo 10 mr/om>;
BUCMYTAa — ot 0,05 go 10 mr/mm>; 0JIOBA — ot 0,005 1o 5 mr/om>;
BoJib(hpama — ot 0,02 mo 10 Mr/mm>; CBUHIIA — ot 0,001 mo 10 mMr/mm>;
Kesiesa — ot 0,05 mo 50 mr/mm>; ceJIeHa — ot 0,005 1o 5 mr/om3;
KaIMUA — ot 0,0001 mo 10 mr/am>; cepebpa — ot 0,005 mo 50 mr/om>;
KAV — ot 0,1 mo 500 mr/mm>; crpoHia  — ot 0,001 mo 50 mr/om3;
KaJIbLIA — ot 0,01 no 50 mr/mm>; CYPBMEL — ot 0,005 mo 50 mr/om>;
KoOaibTa — ot 0,001 mo 0,05 mr/oMm?; Tesutypa — ot 0,005 mo 10 mr/om>;
KPEMHUA — ot 0,005 mo 5 mr/mm>; TUTaHa — ot 0,001 mo 50 mr/mm>;
JTUTUA — ot 0,001 mo 50 mr/oM3;  xpoma — ot 0,001 mo 50 mr/om>;
MAarHu4 — ot 0,05 no 50 mr/mm>; IIUHKA — ot 0,005 mo 50 mr/om>.
mapraHua  — ot 0,001 go 10 mr/mm>;

MeTo OCHOBAH Ha M3MEPEHNM MHTECHCUBHOCTU MU3JIYIEHUSI aTOMOB OIIPEACIIAEMBIX
3JIEMEHTOB, BO3HUKAIOILETO IIPU PACIbUICHUN aHAJIM3UPYEMOM IIPOOLI B aprOHOBYIO
IUIa3My, MHAYKTHBHO BO30YKIAEMYIO PAAMOYACTOTHBIM SJIEKTPOMATHUTHDBIM ITOJIEM.

Ha pes3yibraTsl olpeaciieHUa MaCCOBOUM KOHIICHTPAIIUM 3JIEMEHTA B BOJE MOTYT
OKa3bIBAaTb MEIIAIOIINE BIIMIHUA APYTUE JIIEMEHTHI, IIPUBEACHHBIC B IIPWIOXEHUU B.

MeToa MOXET IIPUMEHSITHCS UIA OIIPEACICHUI 00JIe€ BBICOKMX KOHIEHTpPALIUA
3JIEMEHTOB II0CJIE pa30aBJICHU AaHAJIU3UPYEMOHN IIPOOBLI BOJALI, HO HE 0OJIEEe YEM B
CTO pas.

I1py HEOBXOAMMOCTH JOCTVKEHUA HA UCIIOIb3YEMOM TUIIE AaTOMHO-3MUCCUOHHO-
IO CIIEKTPOMETPA ¢ MHAYKTUBHO CBSA3aHHOM IUIA3MOM HMXKXHEW I'paHUIbL AMAlla30HAa
N3MEPEHUN IIPUMEHSIIOT CIIELIMAJIBHYIO CHUCTEMY BBOJA IIPOOBI B CIIEKTPOMETD, Ha-
[IPUMED VIIBTPA3BYKOBOE PACIIbUIEHUE IIPOOHI.

5.1 Cpencrsa u3Mepennii, 000pyI10BaHHue W PEAKTHUBDI

ATOMHO-3MHUCCUOHHBIN CIIEKTPOMETP € DPaAIMO4YaCTOTHBIM 3JIEKTPOMATHUTHBIM
TeHEPaATOPOM JUIA BO30OYVXKICHUA WHIAYKTUBHO-CBI3AHHOM aprOHOBOU ILIA3MBI, 000-
PYIOBAHHBIA YCTPOMCTBOM JUIA KOHTPOJIA CKOPOCTEN IIOTOKA aproHa, YCTPOMCTBOM
I 06pabOTKM BBIXOIHBIX CUTHAJIOB CIIEKTPOMETPA € BO3MOXKHOCTBIO KOPPEKIIUU
(pOHOBBIX CUTHAJIOB.

[Hwmmuaapset mepHable BMectTuMocThio 100 11 500 oM’ o TOCT 1770.

Konbsr mepHbie 110 1 OCT 1770.
[Tunietkn rpagyupoBadHbie 110 ['OCT 29227 v ¢ ogHoi orMeTkoi o I'OCT 29169.
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['ocymapcTBeHHBIE CTaHOAPTHLIE O0OPA3IBI COCTaBa BOIAHLIX PACTBOPOB 3JIEMEHTOB
o [ OCT 8.315.

[ Ilpumeuanue — Bmecro I'CO cocraBa BOJHBIX paCTBOPOB MHAMBUAYAJIBHBIX SJICMEH -
TOB MOXHO UCIOJIb30BATh MHOTOKOMITIOHeHTHBIC 1 CO cocTaBa BOJIHBIX PACTBOPOB SJICMCHTOB.
[Ipr OTCYTCTBUUM B TOCYIAPCTBECHHOM peeCTpe VIBEPXKICHHBIX TUIIOB CTAHIAPTHBIX 00Ppa3loB
HeoOXoauMbIX 1 CO pomnycKkaeTcss UCHOIb30BaTh aTTECTOBAHHbBIE CMECHU DJICMEHTOB.

XOJIOAWIBHUK OBLITOBOM JIIOOOTO THUIIA.

D1IbTPBI OYMaXHbIE 00€330JI€HHBIE «CUHAS JICHTA» WM MEeMOpaHHbBIE C ITMaAMET-
poM 110p 0,45—0,55 MKM.

YceTponcTBO 19 PUIILTPOBAHUAL.

AXKBaIVCTWITATOPEI OTHOCTYIIeHYAThI 1 AByxcTyreH4datwil 1o [OCT 28165.

Ilocyna migd TpaHCIIOPTUPOBAHUSA M XpaHEHUA OTOOPAHHBIX IIPOO BOJILI BMECTU-
MOCTEIO (0,2—0,5 1M> U3 TTOINMEPHBIX MATEPUAIOB (IIOJIUATWIEHA, TOJIUIIPOITMIIEHA,
ITOJIMBUHIWIXJIOpUAA, (pTopoIrriacTa, IIpeaHa3HAYCHHBIX JUIA U3rOTOBJIEHUSA €EMKOCTEN
JUIA IIUAILIEBBIX IIPOAYKTOB WIN JIEKAPCTBEHHBIX IIPEIIAPATOB).

Kwuciora azordag o I'OCT 11125 oco6oit yuctorel ik 110 ['OCT 4461, oun-
[IIEHHAAd METOIOM IIEPETOHKU.

Bona ommucrwouimpoBaHHAA WIM ASMOHU3UPOBAHHAY (AMCTUUIMPOBAHHAA BOJA
rmo I'OCT 6709, neperHaHHast IOBTOPHO WM IIPONYIIEHHAS Yepe3 KOJIOHKY ¢ NOHO-
ooMeHHOUN cMmoston 1o I'OCT 20298).

ADProH razoobopa3Hbiid BbICOKOM 4MCTOTHI 110 [ OCT 10157.

JlorryckaeTcst IpUMEHATDH APYIUE CPEACTBA UBMEPEHUN, OOOPYIOBAHUE U PEAKTHU-
BBl ¢ TEXHUYECKVMU Y METPOJIOTMUYECKUMY XapaKTEPUCTUKAMI HE XYK€ YKa3aHHBIX.

5.2 O1O60p mpod — 110 4.2.

5.3 IlopsanoK moAroToOBKH K NPOBEJCHHIO U3MEpPEeHMM

5.3.1 lloaroroBka nnocyabr — 110 4.3.1.

5.3.2 llpuroroBiieHUe pacTBOPOB

5.3.2.1 PacTtBOp a30THOM KUCIOTBHI MOJIIPHON KOHUeHTpauuu 0,3 MOJIb/IM> — 110
4.3.2.1.

5.3.2.2 PacrBop pasbasiieHHOM 1 : 1 a3oTHOM KUCIOTHL — 110 4.3.2.2.

5.3.2.3 1 paayupoBOYHLIE PACTBOPHI JIeMEeHTOB — 110 4.3.2.4.

5.3.2.4 1l panynpoBOYHBIE PACTBOPBLI CMECU BJIEMEHTOB

I pagypOBOYHBIE PACTBOPLL CMECH AJIEMEHTOB CEPUIL «A» U «b» TOTOBAT B COOTBET-
CTBUMU C IIpWIOKEHNEM | HEITOCPEACTBEHHO IIEPE/] HAYAIIOM U3MEPEHUN IIYTEM CMEILIE-
HUA I'PALyUPOBOYHBIX PACTBOPOB, IIPUTIOTOBICHHBIX 110 4.3.2.4, COOTBETCTBYIOILIEU MAC-
COBOM KOHLIEHTpALlM M pPa30aBI€HUEM pPACTBOPOM a30THOM KUCIOTBHI MOJISIPHOM
koHLeHTpauun 0,3 Moib/aM>. PacTBOpBI UCIIONB3YIOT HE IO3JHEE 8 4 ¢ MOMEHTA
IIPUTOTOBJIEHUSA. | palynpoOBOUYHBIE PACTBOPHLI CMECH 3JIEMEHTOB JOJKHBI OXBAThIBATH
BECh pabO4YMI AMAIIA30H U3MEPEHUS MACCOBOM KOHLIEHTPAIIUU OIIPEACIISIEMOIO 3JIE-
MeHTa B I1pobax. Mx 4ucio mokHO ObIThH HE MEHEE ABYX.

5.3.2.5 Xoisoctasg 1upooa — 110 4.3.2.5.

5.3.2.6 KoHTposib YUCTOTHI IIPUMEHAEMBIX PeakKTUBOB — 110 4.3.2.6.

5.3.3 lloaroroBka mpudopa

ATOMHO-3MUCCHOHHBIN CIIEKTPOMETD ITOATOTABJINBAIOT K paboTe B COOTBETCTBUU
C PYKOBOJICTBOM (MHCTPYKLIMEN) IIO HSKCIUIyaTalluu. PexXumbl padoThl IIpubopa
YCTAaHABJIUBAKOT B COOTBETCTBUU € PEKOMEHAANMAMU (PUPMBI — U3TOTOBUTEIIA IIPU-
bopa. PexoMeHayeMble PEXVMBI IIPOBEACHUA U3MEPEHUIN IIPUBEIACHBLI B IIPUIIOKE-

HuH B. 11pn 3TOM T KOHKPETHOTO THUIIA IIPUOOPA OIITUMAJIbHbBIE PEXKUMBI YCTAHAB-
JINBAIOT 3KCIIEPUMEHTAJIBHO.
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5.3.4 YcrpaHeHME MEIIAarIUX BIIUSHUN

Koppexiuuio ¢poHa 11py1 BOSBHUKHOBEHUU MATPUYHBIX 3(PPEKTOB U yUET B3aVIMHO-
TO BJIIMAHUA U3MEPAECMBIX 3JIEMEHTOB 34 CUET CIIEKTPAJIbHBIX HAJIOXEHUN (3PdeKT
MHTEP(PEPEHLINN) IIPOBOAAT IIPU ITIOMOIIU IIPOTPAMMHOTO OOECIIEUEHUS CIIEKTPO-
METPA B COOTBETCTBUU € PYKOBOJICTBOM II0 AKCIUIyaTaALlUU clieKkTpoMerpa. CIIeKT-
paJIbHBIX HAJIOKEHUIN M30€Tal0T BBIOOPOM aJIbTEPHATUBHON JUIMHBI BOJIHBI U3JIy4e-

HU AJieMeHTa (1pwioxeHue B). McceienoBanue adpdexra UHTepPEPeHIIMY U pacueT
HEeOOXOAVMBIX ITOIIPABOK, YUNUTHIBAIOIINX BO3MOXKHOE BIMAHUE MHTEP(HEPUPYIOIIX
3JIEMEHTOB, IIPOBOIST HA CTAHAAPTHBIX 00pa3liax BOAHBIX PACTBOPOB 3JIEMEHTOB CO
3HAYEHUAMHM MACCOBBIX KOHLEHTpauui sjemMeHTOB He MeHee 100 mr/mm3. Bnibop
TOYEK KOpPpeKUIMU (POHA IIPOBOAIT HA HanMOoJIee TUIIMYHDLIX PAa00OYMX IIPO0aX BOJILI
1 (WJIN) TPAaOyMPOBOUYHBIX PACTBOPAX CMECU BJIEMEHTOB IIYTEM U3MEPEHUA UHTEH-
CUBHOCTU (pOHOBOI'O CUTHAaJIa C OJHOM WIU C ABYX CTOPOH U3MEPIAEMOTO CIIEKTPAJIb-
HOroO IMMKa 3jieMeHTa. CieayeT M306eratb BbIOOpA TOYEK KOppeKUUU (POHA I
OIIPEAEIIIEMOrO 2JIEMEHTA B 00JIaCTHU, B KOTOPOM BO3MOXKHO ITOABIICHUE CIIEKTPAJIb-
HBIX JUHUN APYIUX UHTEPPECPUPYIOIINX SIJIEMEHTOB.

5.3.5 I'panyupoBxka 1pudopa

[ paiynpOBKY CIIEKTpOMETPA IIPOBOIAT IIEPE] HAYAIOM U3MEPEHUI ITOATOTOBIICH -
HbBIX 11p006. /I IToJIy4eHUA IpadynpPOBOYHOM XapaKTEPUCTUKU B PeXMMAaX, YCTAHOB-
JIEHHBIX 110 J.3.3 1 J.3.4, He MeHee ABYX pa3 UBMEPAIOT Ha JJINHE BOJIHBI U3JIYUCHUSA
OIIPEACIIAEMOTO 3JIEMEHTA MHTEHCUBHOCTD ATOMHOTO U3JIYIEHUS XOJOCTOM IIPOOBI U
HE MEHEE ABVX I'PAJyUPOBOYHBIX PACTBOPOB, IIPUTOTOBJIEHHBIX 110 5.3.2.3 wiu 5.3.2.4.
OlnpeaeeHIE TPAIyUPOBOYHOM XapaKTEePUCTUKU, 00paboTKy U XpaHEHUE PE3yJIbTa-
TOB T'PAIyUPOBKU CIIEKTPOMETPA IIPOBOIAT C UCIIOIBL30BAHUEM IIPOTPAMMHOI0 00€C-
[IeYEeHUA CIIEKTPOMETpA.

5.3.6 KoHTpOoJb CTAOMILHOCTY TPAAVUPOBOYHON XapakKTepUCTUKU — 110 4.3.5 He
MEHEE UeM uepes3 Kaxiapie 30 aHaIM3UpyeMbIX 11PODO.

5.3.7 IloaroroBka 1mpo6 — 110 4.3.6.

5.4 Ilopsanok nposeaeHrs U3MepPEeHUH

5.4.1 HM3mepeHMe MacCOBON KOHIIEHTPALIUU 3JIEMEHTOB IIPOBOAAT IIPU HOPMAJIb-
HbIX KIMMAaTUYECKNX YCIOBUAX MCIBITAHUM C YYETOM TPEOOBAHUU PYKOBOACTBA
(MHCTPYKLIMM) 110 3KCIDIyaTalluM CIIEKTPOMETpA.

5.4.2 YcTaHaBIIMBAKOT OIITUMAJIBHBIE PEKMUMBLI U3MEPEHUM 110 5.3.3 U 5.3.4.

5.4.3 BBog B cHeKTpPOMETP IOATOTOBIEHHON 1O 4.3.6 IIpoOBI M H3MEpPEeHUE
ATOMHOTI'O U3JIYUEHUA SJIEMEHTOB B aHAJIIM3UPYEMOH 1Ip00O€E IIPOBOJIAT B COOTBETCTBUU
C PYKOBOICTBOM (MHCTPYKIMEN) 10 3KCIUIyaTAllUU cliekTpoMeTrpa. MHTEHCUBHOCTD
N3JIYIEHUA I10CIIE ITPOXOXICHUS CBETA Yepe3 ANPPaAKLIMOHHYIO PEIIETKY MOHOXPO-
MaToOpa WIN IIOJIUXpoMaTOpa PETUCTPUPYETCS OMIHUM WIN HECKOJIBKUMU (POTOUYYBCT-
BUTEJIbHBIMM VCTPOMCTBAMU, (POTOTOK KOTOPBIX HU3MEPSETCI M 00padaTbIBACTCs
KOMIIBIOTEPHON CUCTEMOU CIIEKTPOMETpA.

5.5 O0OpaboTKa pe3yabTaToB M3MeEPEeHHH

5.5.1 AHaIUTUUECKUE CUTHAJIBI 00padaATBhIBAIOTC IIPU IIOMOIIU IIPOTPAMMHOIO
00eCIIEUeHNS CIIEKTPOMETPA ¢ MCIIOJIb30BAHUEM I'PaAIyUPOBOYHOUN 3aBUCUMOCTHU IIO
5.3.5, B TOM 4UCJIE IIPOBOAATC KOppeKUUA (poHAa, IIPU HEOOXOANUMOCTU YUYET B3aAUM-
HOI'O BIIMAHUA U3MEPSIEMBIX 3JIEMEHTOB, 1 PACCUNTHIBACTCS MACCOBAsI KOHLIEHTPAIINSL
OIIPEACIIAEMOTO 3JIEMEHTA.

5.5.2 3a pe3yibTar OlIpeAciicHUA IIPUHUMAKT CpeaHeapUPMETNUECKOE PE3VYIIb-
TAaTOB ABYX IlapaUICJIbHBIX U3MEPEHUN aHAJIU3UPYEMOIO 3JIEMEHTA, YAOBIIETBOPA-
IOIUX YCIOBUIO b. 1.
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5.5.3 Eciau ucxomHyroo aHAIU3UPYEMYIO IIPOOY pasbaBiIsiid, TO IIOJYYECHHDBIN 110
5.5.2 pesyabTaT YMHOXAKT HA KPATHOCTH IIPOBEIACHHOI'O pPa30aBiICHUS MHCXOIHOM
IIPOOBLL.

5.5.4 Pe3syibrar olnpeaciieHUs COACPKAHUS 3JIEMEHTA B aHAJIU3UPYEMOM IIpObE B
NTOKYMEHTAX, IIPEAYCMATPUBAKOIINX UX UCIIOJIb30BAaHUE, IIPEACTABIAIOT B BUIE:

X==+A, Mr/om’, (6)

rme X — MaccoBad KOHLEHTPALIMA JIEMEHTA B BOIE, MT/IM-;
A — aObCOJIOTHAA IIOIPELIHOCTL OIIPEACIIEHUS MACCOBOM KOHLIEHTpPALlUU 3JIe-
MEHTA, MI/OM>, TIpu BeposaTHoctH P = (.95.
3HaueHe A pacCUUTBIBAIOT 110 hOpMYyIIe

A= 0,018X, (7)

TIe 0 — OTHOCUTEJIbHAS ITOIPEIIHOCTD OIIPEACIEHUS 3JIeMEeHTa 110 Tadauie 1.
Eciau ncxomHyio 1mpo0y pa3daBilsuiv, TO 3HAUEHUE A pacCUUTHIBAIOT 110 POPMYIIE

A= 0,018K,C,. (8)

5.6 XapakTepuCTHKH MOTPENIHOCTH

' paHUIIBI OTHOCUTEIIBHOM IIOIPEIIHOCTY M3MEPEHUIM MACCOBOUM KOHIIEHTpALIUU
JIEMEHTOB, 8, %, 11pu BeposaATHocTH P = (0,95 He JOJ/DKHBI IIPeBBIIATh 3HAUCHUN,
[IPUBEACHHBIX B TAOJIULIE 3.

Taonxuima 3
[ paHUIIBI
HaumMeHOBaHME 3 .
MaccoBag KOHLUCHTPAII A 3JICMCHTA, MI‘/ M OTHOCHUTCJ/IDHOH
HACMERTE IIOTPEIIHOCTH 18, %

AJTIOMUHUNA Or 0,01 J1O 0,5 BKJITOY. 30
Cs. 0,5 » 50 » 15
bapui Or 0,001 » 0,1 » 30
Cs. 0,1 » 50 » 20
bepuminn Or 0,0001 » 0,005 » 20
Cs. 0,05 » 10 » 15
bop Or 0,01 » 1 » 4()
CB. | » 50 » 10
Bananun Or 0,001 » 0,05 » 20
Cs. 0,05 » 50 » 15
BucmyTt Or 0,05 » 10 » 25
Boasdpam » 0,05 » 10 » 25
XKeieso » 0,05 » 0,5 » 25
Cs. 0,5 » 3,0 » 15
» 3,0 » S0 » 10
Kaamuii Or 0,0001 » 0,001 » 30
Cs. 0,001 » 1,0 » 25
» 1,0 » 10 » 10
Kamuin Or 0,1 » 300 » 15
Kanprumn » 0,01 » 50 » 10
KobGanbT » 0,001 » 1,0 » 25
Cs. 1,0 » 10 » 10
KpeMHuin Ot 0,05 » 1,0 » 20
Cs. 1,0 » 3 » 15
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HauMeHOBaHUE
IEMEHTA

JIntni
Maraun
Maprasen
Mennb

MoandiaeH

M BIIIBSIK

Harpun

Hukens

OI0BO

CBHHEIT

CemneH

Cepedpo
CTpOHIIMN

CyppMa
Temyp
TutaH

XpoMm

HuHK

3
MaccoBas KOHIIEHTpAIMA 3JIEMEHTA, MI/IM>
Or 0,001 1o 0,1 BKJTIOU.
Cs. 0,1 » 50 »
Or 0,05 » 1,0 »
Cs. 1,0 » 50 »
Ot 0,001 » 0,01 »
Cs. 0,01 » 10 »
Ort 0,001 » 0,01 »
Cs. 0,01 » 30 »
Ot 0,001 » 0,1 »
Ce. 0,1 » 10 »
Ort 0,005 » 0,02 »
Cs. 0,02 » 30 »
Or 0,1 » 1,0 »
Cs. 1,0 » 50 »
» 50 » 500 »
Ot 0,001 » 0,05 »
Ce. 0,05 » 0,5 »
» 0,05 » 10 »
Ot 0,005 » 0,1 »
CB. 0,1 » 5,,0 »
Ort 0,001 » 0,01 »
Cs. 0,01 » 0,1 »
» 0,1 » 10 »
OT 0,005 » 0,01 »
Cs. 0,01 » 10 »
Ot 0,005 » 50 »
» 0,001 » 10 »
Cs. 10 » 50 »
Ot 0,005 » 30 »
OT 0,005 » 10 »
» 0,001 » 0,01 »
Cs. 0,01 » 30 »
Ot 0,001 » 0,01 »
Cs. 0,01 » 30 »
Ort 0,005 » 0,01 »
Cs. 0,01 » 0,1 »
» 0,1 » 50 »

[ paHuIb
OTHOCUTECIIBHOU
IIOTPEITHOCTH 0, %

30
20)
20
10
35
20
50
20
20
10
4()
15
20
15
10
40)
20
10
40)
20
50
25
20
20
10
16
20
15
20
30
4()
20
25
20
35
25
13

S.7 Odopmaenue pe3yabTaToB — no 4.7.
5.8. KOHTPOJAb TOYHOCTH (IIOrPEIIHOCTH) PE3YJIbTATOB U3MEPEHUI

5.8.1 KOHTpOJIb TOYHOCTU (IIOIPEILHOCTU) DPE3Y)

IIPUIJIOKEHUU b.
5.8.2 Hopmaru

TdTOB HSMepeHHﬁ ITPUBEIACH B

3Bl OIIEPATUBHOTO KOHTPOJIS CXOAUMOCTU U BOCIIPOMU3BOANMOCTH,
1Ipyu BepodaTHOCcTU P = 0,95, 11puBeicHBI B Tabiaule 4.
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Taomuma 4

HanmMeHoBaHMe
JJIICMCHTA

AITTOMUAHWN

bapui

bepummmi

bop

Bananuii

Bucmyt
Bomsdpam
XKeneso

Kammuia

Kamuii
Kanpimn
KobaapT

KpemMHuu
Jntnin
Maruuu
MapraHer1y
Menb

MoaoneH

M BITITBIK

Harpuit

Hukens

O10BO

15

MaccoBasg KOHIIEHTpAIIUA 3JIEMEHTA, MT/IM>

0,01
0.5
0,001
0,1
0,0001
0,005
0,01
I
0,001
0,05
0,05
0,02
0,05
0.5
5.0
0,0001
0,001
1.0
0.1
0,01
0,001
1.0
0,05
1.0
0,001
0,1
0,005
1.0
0,001
0,01
0,001
0,01
0,001
0.1
0,005
0,02
0.5
1.0
50
0,001
0,05
0.5
0,005
0,1

110

»
»
»
»
»
»
»
»
»
»
»
»

»
»

»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»

0.5
50
0.1
50
0,005
10
I
50
0,05
50
10
10
0.5
5.0
50
0,001
1.0
10

500

50
1.0
10
1.0
5
0.1
50
1.0
50
0.01
10
0.01
50
0.1
10
0,02
50
1.0
50

500

0,05
0.5

10
0.1
5
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»
»
»
»
»
»
»
»
»
»
»
»

»
»

»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»
»

»

»
»

HOpMﬂ.THBbI OIICPATHBHOI'O
KOHTPOJIA

CXOJIUMOCTH d,

%

28
16
28
20
21
16
37
11
21
11
24
24

24
16
11
23
24
11
16
11

24
11
21
16
23
21
21
11
33
21
46
21
21
11
39
17
21

16
11

37
21
11
37
21

BOCIIPOU3BO-
aumoctu D, %

39
21

39
23
29
21
52
15
29
15

33
33

33
21
15

39
33
15
21
15

33
15
29
21
39
29
29
15
46
29
64
29
29
15
35
22
29
21
15

52
29
15

52
29
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HOpMElTHBbI OIICPATHUBHOI'O
HaunMmeHoOBaHUE M 3 RORIPOMH
dCCOBdA KOHUCHTPAIINA 31 1CMCHTA, MF/ M
INICMCHTA
CXOIUMOCTH | BOCIIPOM3BO-
d, % aumoctu D, %
CBUHEIL Or 0,001 no 0,01 BxITIOU. 46 64
Cs. 0,01 » 0,10 » 24 33
» 0,1 » 10 » 21 29
CelleH Or 0,005 » 0,01 » 21 29
Cs. 0,01 » 10 » 11 15
Cepebpo Or 0,005 » 50 » 17 23
CTpoHIIUIi » 0,001 » 10 » 21 29
Cp. 10 » 50 » 16 21
CypbMa Or 0,005 » 50 » 21 29
Temnyp » 0,005 » 10 » 28 39
TurtaH » 0,001 » 0,01 » 37 52
Cs. 0,01 » 50 » 21 29
XpoMm Or 0,001 » 0,01 » 24 33
Cs. 0,01 » 50 » 21 29
Huak Or 0,005 » 0,01 » 33 46
Cs. 0,01 » 0,1 » 24 33
» 0,1 » 50 » 16 21
[TPUJITOXKEHHUE A
(CIIpaBOYHOL)
Pexumbl nposeaeHrsa U3MepeHri nmo meroay 1
Taomuma A.l
CumBoJ snemMeHTa | Al Ag | As Ba | Be B1 Cd | Co| Cr | Cu | Fe
JITMHA BOJIHBI 309,31328,11193,71553,61234,9(223,11228,8(240,7|357,9|324,7|248,3
perucTpanvii, HMm |[396,2 242.5
O3oneHue, “C 800 | 400 1200 | 900 300 | 800 | 800 | 1000 | 800

MW [IpU OpUMEHEHNN MoauukaTopa MaTpuibl — (1) — pacrtBop HUTpara naxmagud, (2) —
pacTBOpP HUTpaTa MarHus:

Ozoznenue, °C 1700 | 1000 | 1200 1600 | 1100 | 800 | 1400 | 1500 | 1300 | 1400
(2) | () |(1+2) (2) (A2 (D) | ) | ) | ()] )

Aromusanust, °C | 2500 | 1600 | 2000 [ 2500 | 2400 | 1800 | 1700 | 2500 | 2500 | 2200 | 2400
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Oxonuarnue mabauust A. 1

CumBoa saemeHTa | Mn | Mo N1 Pb S¢ Sb Sn T1 Vv /n

JInTHA BOJHBI 279.,5(313,3(232,0(283,3[196,0(217,6(286,3(364,3|318,4]213,9
peTUCTpaI, HM 307.6
O3oxenue, ‘°C 800 | 1300 | 1100 [ 500 800 1400 | 1200 | 1200

WU [IPpU IpUMEHEHNU Moau(puKkaTopa MaTpunbl — (1) — pacTtBop HUTpara nawiagud, (2) —
pacTBOp HUTpaTa MarHus:

Ozonenue, °C 1400 | 1800 800 | 1100 | 1100 | 1400 700
(2) [(+2) (2) [(d+2)] (1) |(1+2) (2)
Aromusarwst, °C | 2000 | 2600 | 2300 | 1900 | 1900 | 1800 | 2200 | 2650 | 2500 | 1800

[TPUITOXEHWUE b
(PEKOMEHIYEMOL )

KOHTPOJIb TOYHOCTH (IOTPEIIHOCTH) PE3yJbTATOB M3MEPEHU

BHyTpeHHUI OIlcpaTUBHBIM KOHTPOJIb KadeCTBa PE3YABTATOB OIIPECIACICHUS COICPKAHUS
3JIEMCHTOB B IIP0O0ax BOJBI BKIIIOYACT B C€OSI ONEPATUBHBIN KOHTPOJIb TOYHOCTHA, BOCIIPOMU3BO-
IAMOCTA U CXOAUMOCTH.

[1eprOANYHOCTD IPOBEIACHUS OIICPAaTUBHOIO KOHTPOJIS VCTAHABINBAIOT B KaXX10M J1adbopa-
TOPUHU B 3aBUCUMOCTH OT KOJWYECTBA IIPOBOIMMBIX OIPEACICHNUN KAXIOTrO SJICMEHTA.

b.1 OnepaTuBHbIM KOHTPOJIb CXOAUMOCTH

O0pasnaMu U KOHTPOJSL SBISIOTCS aHAJIU3UpyeMble MIIPpOoObI. 110AroToBICHHYIO ITPOOY
M3MEPSIIOT IBa pa3a B COOTBETCTBUU € TPEOOBAHUSIMM HACTOSIICTO CTaHAAPTA.

Pe3yiibTaT KOHTPOJISI CHUTAIOT VIOBICTBOPUTEIBHBIM IIPH VCIOBUU

200 |X; — X, <d|X; + X,

rae Xy, Xy — pesynbTarhl HapaUleAbHbIX U3MEPECHUI, MT/ I3
d — HOPMATHUB OIIEPATUBHOTO KOHTPOISI CXOIUMOCTH, %, Tabmuiia 2 nid 4 B 3aBUCH-
MOCTHU OT METO/IA.

I1py mpeBBIIIIEHUM HOPMAaTUBA OIEPATUBHOTO KOHTPOII CXOAUMOCTU U3MEPEHUS ITOBTO-
psOoT. 1Ipr MOBTOPHOM IIPEBBIIICHUU HOpMATWUBA d BBISICHSIOT IIPUYMHBI, I[IPUBOILIIAC K
HEVIIOBJIECTBOPUTECIABHBIM Pe3yJIbTaTaM KOHTPOJIS, U YCTPAHSIOT UX.

b.2 OnepaTuBHbIi KOHTPOJIb BOCIPOA3BOIUMOCTH

O0pasnamMu JUId KOHTPOJISL SBISIIOTCS padouure 1poOsl BOAbL. OO0ObeM OTOOPAHHOM ITPOOHI
JUTSI KOHTPOJIS JJOJDKEH COOTBETCTBOBATD VIIBOCHHOMY 00beMY, HCOOXOAMMOMY JUIS ITPOBCIACHUS
n3MepeHuii. OTodbpaHHBIA O00BEM JCIAT HA ABC YaCTU M aHAJIU3UPVIOT B COOTBETCTBUU C
TpeOOBAHMSIMY HACTOMIIETO CTAHAAPTA IIPU IIOMOIIY Pa3IMYHbIX OIIEpaTOPOB U B PA3JIMIHOC
BpeMsI, IIpU COOJIIOACHUM VCIIOBUM U CPOKOB XpaHECHUS IIPOO.

Pe3yinbTaT KOHTPOJISI CYUTAIOT VIAOBJICTBOPUTCIBHBIM IIPH YCIIOBUUA

(B.1)

200 | X, — X, | < D| X, + X, ,
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rae Xy, Xy — pe3yabTaTbl HE3aBUCUMBIX U3MEPEHUN, MT/1IM?;
D — HOpMATHUB OIIEPAaTUBHOTO KOHTPOJIS BOCIIPOU3IBOANMOCTH, %, Tabmuiia 2 uim 4 B
3aBUCUMOCTU OT METOJA.

I1pu mIpeBbIlICHU HOPMATUBA OIIEPAaTUBHOTO KOHTPOJIS BOCIIPOU3BOIUMOCTU U3MEPECHUS
[MOBTOPSIOT. 1Ipy MOBTOPHOM IIPEBBIIIICHUY HOpMATUBA ) BBISICHIIOT IIPUYNHBI, [IPUBOISIINC
K HEVIOBICTBOPUTEIbBHBIM Pe3yiIbTaTaM KOHTPOIS, U VCTPAHSIIOT UX.

b.3 OnepaTuBHBIA KOHTPOJIb TOYHOCTH

KOHTpOIb TOUYHOCTU Pe3VyJIbTAaTOB U3MEPCHUM IIPOBOIIT METOIOM J00aBOK B padbouune
[IpOOBI BOABL. O0OBEM OTOOPAHHON IIPOOLI JUISL KOHTPOJIS JTOJKEH COOTBECTCTBOBATD YIIBOCHHOMY
00BEMY, HEOOXOIUMOMY UL IIPOBEIACHUS U3MEPCHUNA.

OToOpaHHBIN 00BEM padoueil MPOOLI BOJBI ST HA ABE YacTH, IIEPBYI0 U3 KOTOPHIX
AHAJIM3UPYIOT B COOTBETCTBUM C METOAOM HACTOSMIICTO CTaHAapTa, W IOJYYAT Ppe3ybTatr
OIIpEICIICHUST COCPKAHNUS 3JIeMeHTa B Ipode X, Mr/am>. Bo BTOpYIO 4acTh BHOCST J10OABKY
OIIPEICIBIEMOTO AJIEMEHTA, MCIIOAb3YS CTAaHIAPTHBIC OO0paslbl, aTTECTOBAHHBIC CMECU WIN
rpaIyUPOBOUYHBIE pacTBOPEL. ComepkaHme M00aBKU JOKHO cocTaBasTh oT 50 % mo 200 %
cojiepXaHus JieMeHTa B 11pode X. 11pody ¢ 1006aBKOM aHAIN3UPVIOT B COOTBETCTBUU C METOIOM
HACTOMIIETO CTaHIapTa, IOoJIy4uas pe3yabTaT OIPECIICHUS COICpXKaHUI 3JIEeMEHTa B IIpode ¢
nobaBkou Y, MF/,I[M3.

Pe3yinbTaT KOHTPOJISI CUUTAIOT VIORICTBOPUTEIIHBHBIM IIPY BHIIOIHECHUM YCIIOBUS

Y—X— C|< K (B.3)

rme X — pesyJIbTar OIpejIeIeHUSI MACCOBOM KOHIIEHTPAIMK JIEMEHTA B [IpOBe, MI/IM>:
Y — pesyapTar OIpeAcsICHMSI MAacCOBOM KOHIICHTpAIlUM 3JICMEHTa B Mpode ¢ T00aBKOMN,
MT/1IM5;
C — JIeWCTBUTEIIBHOE COJCPIKAHUE BJICMEHTA B J00aBKe K IIpoOe, pacCIMTAHHOC MCXOMISI
M3 3HAYCHMS €r0 COACPKaHMS B CTaHIapTHOM 00pa3siie (IrpadynpOBOYHOM PacTBOPE),
MT/IIM;
K — HOpMaTWB KOHTPOJISI TOYHOCTHA BBIUHMCIISIIOT 110 POPMYIIE

K=0,84vVA? + A3, (B.4)

rjie Ay 1 A, —abCOMOTHLIE ITOTPEITHOCTH ONPEIEICHUST MaCCOBOM KOHIICHTPAIIY 3I€MEHTA
COOTBETCTBCHHO B IIpo0¢ U B IIpode ¢ 100aBKOU. 3HAYCHUSI Ay U A, paCCUYUTHI-
BarOT 110 (popMyiIaM

A, =0,018,X; A, =0,015,7, (B.5)

rmae 81 15| 82 — OTHOCHUTEJIbHBIC ITOIPEIIHOCTU OIIPCACIICHUS MAaCCOBOM KOHIICHTpAIlUM SJIC-
MCHTAa COOTBETCTBECHHO B IIpodc U B Ipode ¢ J00aBKOW, IIPUBCIACHHBIC B
Tabauie 1 mwim 3 B 3aBUCUMOCTH OT METOJIA.

B ciaydae ecim 3HaueHHME MACCOBOM KOHIICHTpAIlUM SJIEMEHTa B UCXOAHOHW IIpO0E BOJIBI
MEHEEC HIDKHEW IpaHWIIBI JUalla30oHa U3MEpPeHUM, TO J00aBKa JOJDKHA B 2— pa3 IPEBHINIATH
MACCOBVIO KOHIICHTPAIIMIO, COOTBCTCTBYIOIIYIO HUXXKHEN IpaHUIE AMAlla30Ha UBMEPCHUI 3TOTO
3JIECMEHTA. B 3TOM ciIydae HOpMATUB OIICPATUBHOTO KOHTPOJISI TOYHOCTU PACCUUTHIBAIOT IIO

dopmyie

K = 0,84A, (b.6)

e A — aOdCOIITHAY MMOTPEIITHOCTD OIIPEICICHAS MACCOBOM KOHIICHTpPAIIUK 3JI¢MEHTA B IIpo0E
C 1OOABKOI.

[1pu nopeBbIllIcHUN HOPMATHUBA OIIEPaTUBHOIO KOHTPOJISI TOUHOCTH U3MEPECHUS IIOBTOPSIIOT.
B ciaydae TOBTOPHOTO IIPEBBIIICHUS HOpMAaTWBa K BBIICHSIOT IIPUYWHBI, IIPUBOISINHNC K
HEVAOBJICTBOPUTCIIBHBIM Pe3yJIbTaTaM KOHTPOJSI, U VCTPAHSIOT UX.
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I[TPUJIOXEHHUE B
(CIIpaBOYHOC )

PeXKuMbl poBeIeHNA H3MEPEHUH MO MeTOAY 2 M MelAKInie 3J€MEeHThI
Taoaxuma B.1

CHUMBOJI JIJTHA BOJIHBI Memaronme CHUMBOJI JIJTMHA BOJIHBI Memaroniue
IEMEHTA U3IVICHUSA, HM IEMEHTHI IIEMEHTA N3JIVICHU, HM 1€ MEHTHI
Ag 328.068 Mn Mn 257.610 Fe, Mo, Cr
338, 289 Cr 293.306 Al, Fe
Al 167,080 Fe Mo 202,030 —
308.215 | Mn, V, Mo, Fe 203,844 _
396,152 Mo, Cu 204,844 B
As 189,042 Al, V., Co, Fe Na 330,237 Cr
193,759 Fe, Al 388,995 Ar
589,592 _
B 208,959 Al, Mo Ni 231, 604 Co, Tl
249,678 Fe, Cr
249,733 Fe
Ba 233,527 Fe, V Pb 220, 353 Co, Al, Ti
455.403 _
493,409 —
Bi 223.061 Cu Sh 206,833 Cr, Mg, Co
306,772 Fe, V 217.581 Mn
Be 234,861 Fe Se 196,026 Fe, Al
313.042 v 203.985 _
317,933 be, V 251,611 Cr, Fe
393,366 — : "
,, 288.158 _
Cd 214,438 Fe Sn 189,980 Cr, Si
226.502 Fe, Ni, Ti 235.848 Mo, Co
228.802 As, Co
Cr 205,552 Fe, Mo, Ni Sr 421,552 _
267.716 Mn, V 407.771 U
283.563 Fe, Mo 460.733 _
Co 228.616 Ti, Ba, Cd Te 214,281 Al, Fe, Ti
238.892 Fe, V
Cu 324.754 Ti, Mo, Ca
327.396 _
Fe 238.200 Co Ti 334,941 Ca, Cr
259,940 _ 336.121 _
271,441 Co, Ti 337.280 _
368.520 Co, Cr
K 766,490 Mg V 292,402 Fe, Mo, Cr
769,900 — 290,882 Fe, Mo
310.230 _
311,071 Fe, Mo, Ti
Li 460,286 Fe W 207,911 _
670.784 _ 209,86 _
239,709 —
Mg 279,079 — Zn 206,200 Cr
279,553 _ 213.856 Ni, Cu, Fe
283,210 Fe
19 444
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[TPUJTOXEHHWE T’
(PEKOMEHIYEMOE )

IIpurorosjeHue rpaayupoOBOYHBLIX PACTBOPOB CMECH 3JIEMEHTOB

Tadoaxuma 1.1 — IlpurororieHue rpayupoOBOYHBIX PACTBOPOB CEpUU «A»
Maccopaga O0BeM MaccoBa4
. BMecTUMOCTH
HaumeHoBaHME RORHCHIDATILE 0T6HpaeM0£I MEPHOM KOJIOBI RORTERIPA
(CHMBOH) 3TEMEHTOR INCMCHTOB AJIMKBOTHOH I TIPUTOTOB- HHA JICMCHTOB
HOMGp B IIPUITOTABJIMBACMblX B 1paAyHPO- HACHHIPAAYHPO- JICHHUA B IPAAYHPO-
pacTROpa| TPAIYMPOBOTHHIX BOYHBIX BOYHOTO FPAZYHPOBOY- BOYHBIX
pacTBOpPAX CMECH PaCTBOP, PatIBODA, HBIX PACTBOPOB patlbopax
STIEMEHTOR IIPHUI'OTOB- IIPHUITOTOB- CMECH CMCCH
JICHHbBIX 110 JICHHOI'O I10O 3 INCMCHTOB,
4.3.2.4, mr/nm> 4324, cp® | FIOVEHEOB SN MT/ M
| Be, Cd 0,1 1,0 1000 0,0001
11 Be, Cd, Cr, Cu, 0,1 1,0 100 0,001
Co, Mn, Mo,
N1, Pb, T1, V
I11 Ag, As, Be, Cd, 3,0 100 0,005
Cr, Cu, Co, Ni,
Mn, Mo, Pb,
Sb, Se, Sn, 11,
V, Zn, 0,1
IV Ag, As, Al, Be, 10 1,0 1000 0,01
Cd, Cr, Cu,
Co, Mo, Mn,
N1, Pb, Sb, Se,
Sn, 11, V, Zn
Vv Ag, As, Al, Be, 10 1,0 100 0,1
Cd, Cr, Cu,
Co, Mo, Mn,
N1, Pb, Sb, Se,
Sn, 11, V, Zn
Fe
VI Ag, As, Al, Be, 1000 1,0 100 10
Fe, Cr, Co,
Mn, Mo, Ni,
Pb, Sb, Se, 11,
T1, V, Zn
VII | Ag, As, Al, Be, 3,0 100 50
Cr, Sb, 11, V,
Zn, 1000*
* Mcnonp3yroT I'CO COOTBETCTBYIONIUX AJICMEHTOB, B KOTOPHIX B KAUSCTBE PACTBOPUTEIISL
MCIIOJIB30BAH PacTBOP a30THOM WM COJITHOM KHUCIIOT.
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Tadoanuua 1.2 — IlpuroroBiacHue rpaiyupoOBOUYHBIX paCTBOPOB cepun «b»

MaccoBaga O0BeM
HaumeHoBaHUE KOHIIC HTDAIIHS OTEHDACMOit BMecTUMOCTE Maccopag
(CUMBOI) aﬂemeTIfTOB EUII’IKﬁOTHOfI MEPHOM KOJIOBI KOHIICHTpA-
SJICMCHTOB AIA IIPHUTOTOB- HHUA JICMCHTOB
HOM@ _— ) B I'PAAYHPO- HdCTHA )
p PUTOTABIH BOTHLIX DAY MPOBOTHOTO JICHUA B I'palyupo
PaCTBOPAd BdCMDBbIX 4 CTRODAX 1CTRODA I'pdaAyHUPOBOH- BOYHBLBIX
I'PAIYUPOBOYHBIX b HFOEOB_’ III) HFOTEB’_ HBIX PACTBOPOB | pacCTBOpPaAX CMECHU
PaCTBOPdX CMCCH JIIIEILJHHI)IX —_— JIGII)-IHOI‘O _— CMCCH AIJNCMCHTOB,
3 3
JICMCHTOB 4324, MF/I[M3 4324, CM3 AJNICMCHTOB, CM MI‘/I[M
| Ba, Li, Sr 0,1 1,0 100 0,001
11 B, Ba, L1, Sr 0,1 10 100 0,01
111 B, Ba, Ca, K, 10 10 1000 0,1
Li, Mg, Sr
IV B, Ba, Ca, K, 10 10,0 100 1,0
Li, Mg, Na, Sr
V B, Ba, Ca, K, 1000* 1,0 100 10
Mg, Na, L1
VI Ca, Ba, K, Mg, 1000* 3,0 100 50
Na, Li
VII K, Na 1000* 50 100 500
* Mcnonp3yroT I'CO COOTBETCTBYIOMIMX 3JICMEHTOB, B KOTOPBHIX B KAUECTBE PACTBOPUTEIIS
MCIIOJIB30BAH PaCTBOP a30THOM WIU COJSIHOM KUCIOT.

VK 63.6:543.3:006.354

OKC 13.060.20

H(9

OKII 01 3100

KirroueBeie ciosa: BOdd ITMTLEBAA, JIEMCHTDLI, OIIPCAC/IICHUC MAaCCOBOU KOHUIECHTPA-
H1N, aTOMHO—a6COp6HHOHHE[H CIICKTPOMCETPUA, JICKTPOTCPMHUUCCKAA ATOMMU3AILINA,
ATOMHO-OMUCCHMOHHAA CIICKTPOMECTPHUSA, UHAYKTUBHO CBA3dAHHAA ILJId3Md
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