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HacToAwmin cTaHAapT ycTaHaBnMBaeT aTOMHO-abCcoOpOLUMOHHBIA (Npu MaccoBbix gonax ot 0.001 go
0,20 %) meTof ONpefeneHna KanbLus B CTansiX U YyryHe.

.MeTog ocHOBaH Ha pacTBOpPeHUM Mpo6bI B X1I0PUCTO-BOAOPOAHOIA, a30THOW, (DTOPMUCTO-BOAOPOLHON 1
XNOPHOI Kncnotax; obasneHnn pacTBOPOB XIOPUCTOFO Kana U HUTPaTa naHTaHa B KauecTBe CNeKTPOXUMU-
yeckoro bydepa; pacnblineHnn UCNbITYeMOro pacTsopa B naams AUHUTPOOKCUAALLETUNEH; CNEKTPOMETPUYEC-
KOM W3MEPEHWNMN 3HaYeHUs NOT/OWEHNA NXAYYEHNS. NCMYCKaeMOoro 1amnoi ¢ NobIM KaTof4oM, CBOGOAHBIMM
aToMamu KanbLusa Npu gnumHe nonHbl 422,7 HM.

1 O6wume TpeboBaHMA
O6uwue TpeboBaHUA K MeTogam aHannsa —IOCT 28473.
2 AnnapaTypa, peakTUBbl 1 pacTBOpbI

ATOMHO0-a6COpO6LHO! LW bI CNEKTPOMETP.

Jlamna ¢ nosibiM KaTtofoM AN OnpefeneHns KanbLus.

BannoHbl ¢ AUHUTPOOKCUAOM W aLeTUIEHOM, He COAepXalyumMu BOAbl, Macna u Kanbuusa (auetuneH
OYMLLAIT NPOMYCKaHWEM Yepes repatofb UK APYTUM NOAXOAALMM CNOCOO0M).

CTakaHbl, KOnbbl, BOPOHKMN 13 NPO3pPayYHOro KeapLesoro ctekna no FOCT 19908.

CTakaHbl U3 pToponnacta BMectumocTbto 250—300 cm3

Konbbl mepHble n3 pToponnacta 4Mb BmectumocTbio 100 cm3no TY 95-337.

Linnnnapel u3 htoponnacta 4Mb.

MpumeyaHune — Bca ncnonb3yemas nocyfa AoMKHa 6bITb TLIATENLHO MPOMbITA FOPSYER XIOPUCTO-
BOJOPOAHOWA Kucnotoin (1:2), a 3aTeM 6GUAMCTUANMPOBaHHOM BOAOM (BOLOMPOBOAHYHO BOAY A1 NPOMEXYTOUHOrO
MOMOCKaHUS HC UCMOMb30BaTh).

O6bI4YHOe nabopaTopHOe 060pyAOBaHNE.

Boga 6uauctunnmpoaHHas no FOCT 4517 unn 3KBUBaNeHTHOW CTEMEHMW YMCTOTbI (XPaHAT B COCYAE H3
NoNN3TUNEHA).

XKeneso ocobo uncToe, cogepxauyee He 6onee 0.0005 % Kanbuwmsa.

OnaTunosbiii 3hup (3TUNOBbI 3UP MeAULUHCKWIA).

Kucnota xnopucto-sogopogHas no FOCT 14261, gONONHUTENbHO OYMLiEHHasa u pa3baBneHHas 1:2
H 1.9

Cnoco6 04YNCTKN: B 3KCUKATOP HANMBAIOT XN0PUCTO-BOAOPOAHYIO KACNOTY, Ha NOACTaBKY NOMELLAT
cTakaH U3 NONNaTuAeHa uan hToponnacTa, HanoaHeHHbIN GUANCTUNNINPOBAHHON N eMOHN3NPOBAHHOM
BOZOW.

M3gaHve oguumanbHoe

HacToswuii cTaHAapT He MOXET GbiTb MOMHOCTHIO UM YACTUYHO BOCMPOM3BELEH, TUPAXUPOBAH U
pacnpocTpaHeH B KauecTBe OULMaNbLHOTO n3faHns 6e3 paspelleHus FocctaHaapTa Poccum
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CoOTHOLLEHME 06BbEMOB MOJbI M KUCAOTbI AOMKHO 6bITh 1:6. KCMKATOP NNOTHO 3aKPbIBAOT NPULLAN-
(hoBaHHOI KpbILWKON. [MprMepHO Yepe3 YeTbipe AHA MOAYyYalT PacTBOP X/1I0PUCTO-BOAOPOLHOW KUCNOThI,
cBO6GOAHON OT NpUMecei Kanbuus, ¢ NA0THOCTbO 1,15, XpaHAT B MOAN3TUIEHOBO BYThINIKE.

Kucnota a3oTHas, oc. 4. no FOCT 11125.

Kucnota xnopHas, oc. u.

KwncnoTta pTopncTo-BofopoaHas, oc. Y,, BbICLLIEl KaTeropum.

Kanua xnopug, oc. 4. no TY 6—09—3678.

JNaHTaHa HMTpaT, ocC. u.

CnekTpoxumunyeckuii 6ycgep: pacteopsatoT 95,34 r xaopmaa Kanusa 1 62.35 r HATpaTa naHTaHa WecTun-
BogHoro (La (NO,), 6H.0) B Boge, pa3basnaoT 4o 1000 cM’ 1 nepeMeLLnBalOT. XpaHAT pacTBOP B NOANITH-
NEHOBO BYTbINN.

Kanbuusa kap6oHart, oc. 4. no TY 6—09—895.

CTaHfapTHble pacTBOPbI KanbLus

PacTtBop /1: 0.2497 r kap6oHaTa Kanbums, BbicylweHHOro npu 100 “‘C BTeyeHne 14 1 OXNaXAEHHOro B
3KCMKaTope A0 KOMHATHOW TemMmepaTypbl, MOMELLalT B CTakaH, 0CTOPOXHO Aob6aBnsT 10 cM3 xnopucTo-
BOJOPOAHOMN KMCNoThl (1:2), HAKPbIBAOT CTaKaH YacOBbIM CTEK/IOM W pPacTBOPSAOT NPU YMEPEHHOM HarpeBa-
HUW. PacTBOp OXNaXAakT, NEPEHOCAT B MEPHYHO KONBYy BMecTUMOCTbHO 1000 cM3, 4onnBatoT O METKM BOAOM
1 nepemeLvBatoT. XpaHAT CTaHAaPTHbIA pacTBOP B repMETUYHO 3aKpbITOM MOANITUNEHOBO Mmocyge.

1cm3pacTtBopa A cogepxunt 100 MK KanbLus.

PacTtBop B: nomewatot 10.0 cm3pacteopa A B MepHY 0 Konby BMecTumocTbio 100 cm3 gobaBnstoT 5cm3
XJTOPUCTO-BOAOPOAHON KucnoThl (1:9), pa3baBnAaloT A0 MeTKM BOAOW M nepemewwnBatoT. PacTBop rotoesaT
HernocpeacTBEHHO nepes ynoTpebneHvem.

lcm3pacTBopa b cofepxut 10 MKr Kanbumsa.

MpumeyaHune —/[Ing NOArOTOBKW BCEil CepUM aHaIU3MPYEMbIX 06Pa3LIOB, KOHTPObHOK OMbiTa 1
rPafyMpoBOYHbLIX PACTBOPOB MCMOML3YIOT PEaKTUBbI, BK/tOYas BOAy, U3 OfHON MapTuu.

3 TlpoBefeHve aHanm3a

3.1 HaBecky npobsbl, NpefBapuTe/ibHO NPOMbITYHO BAHITU/I0BOM (3TUI0BOM) 3(hMpPe M BbICYLLEHHYIO,
maccoii 1,000 r nomeluatoT Bo (hTOPONNacTOBbIA CTakaH, 406aBnAl0T 15 CM3XN0pUCTO-BOLOPOAHON KUCNOTHI,
HaKpbIBaKOT (hTOPONIACTOBOW KPbILKON 1 PacTBOPAKOT NPU yMePeHHOM HarpeBaHuy OCHOBHYHO MacCy HaBec-
KW. 3aTeM [06aBnsAT 3—b5 cM3a30THOI KucnoTel. lMocne npekpaweHns 6ypHOro BcreHWBaHUA A06aBnsloT
5cM3xN0pHO KMcnoTbl U 3—5 cM 3 TOPMCTO-BOA0POAHOIA. MPOLOMKAIOT yMEPEHHOE HarpeBaHue o Bblaene-
HMA TYCTbIX 6€/bIX NapOB X/IOPHOW KUCNOTI.

XnopHas KMcnoTa MOXeT B3pblBaTbCA B MPUCYTCTBUM aMMUaKa, NapoB a30TUCTON KUCNOTbI U 06LIX
OpraHnYecknx peakT1BoB.

PacTBop oxnaxpgaloT, 06MbIBalOT CTEHKWN NOAOW M Npofo/mKato! HarpeBaHWe 40 NpekpalleHns Bbligene-
HWSA MapoB X/I0PHOM KNCNOoThbl. CaTu pacTBOPSAOT B 5 CM3XN0PHCTO-BOAOPOAHON KMCNOThI, fo6aBnstoT 20 cm3
BOAbl, HArpeBaoT A0 KMNeHns. FopsaYmnil pacTBop GUNLTPYIOT B MEPHYHO KOOy BMeCTUMOCTbI 100 cm34yepes
(hunbTp cpefHeil NIOTHOCTU NPeABapUTENbHO NPOMbITLIA 5 -6 pa3 ropsyvein X1o0pucTo-BOA0POLHON KNCNOTOM
(1:2) n HeckonbKo pa3 6uanMcTUANMpoBaHHOM nogoii. OcafoK Ha uUAbTPe NPOMbIBAKOT ropsyeli XNOpPUCTO-
BOLOPOAHOW KncnoToii (1:9), fo6aBNAT ee HEO6ONbLWMMY NOPLUAMMN 40 NOAHOTO OTMbIBaHNA GuabTpa oOT
caieli kenesa, 3aTem NpoMbIBalOT UNbTP 3 pasa ropyeii BOAOM 1 oTbpackiBatoT. B Konby, ecnun oxmaaemoe
cofep>aHue KanbLmsa He npesbiwaet 0.01 %, fo6asnaoT M) cM3cnekTpoxuMmuyeckoro 6ydepa, 4ONUBAIOT
nozoi 4O METKM U nepemellmnBaloT. B ciydae, ecnu oxungaemoe cofepxaHue katbhxs npesbiwaet 0.01 %,
pacTBop B KaT6e 40MBaKOT BOLOM A0 METKM U MepeMeLlnBatoT. 3aTeM 0T6MpaloT aNMKBOTHYO YacTb K) cm3B
MepHYto Konby BmecTumocTbio 100 cM3, fo6aBnstoT 10 cM3CNeKTPOXMMUYecKoro 6ydepa, 4ONMBAOT BOAOIA
[0 METKM W NepemMeLLInBatoT.

MapannenbHO C onpejaefnieHNeM, BbINOMHAA MCe onepawuuy METOAUKMA U UCNONb3YS Te XXe KOIMyecTBa
peakTUBOB, MPOBOAAT KOHTPO/bHbIA OMbIT.

3.2 MpuroTosfeHne rpaTynpoBOYHbIX PacTBOPOB MPU MaccoBoi fone kanbuua go 0,01 %

MomMewialoT ceMb KBapLEBbIX CTakaHOB BMecTUMOCTbI0 250—300 cm3no 1.000 rkenesa, fo6aanstoT no
15 cM3 XN10pUCTO-BOAOPOLHON KMCNOTbI M 5 cM3a30THOW KucnoTel. Mocne NOMHOro pacTBOPEHUS XXefesa
pacTBOp BbliNapMBalOT L0 BAAXHLIX COME M pacTBOPSAOT COMM B 5 CM3 X/10pUCTO-BOLOPOAHON KUCNOThI.
JobaanaoT 20 cm3 BoAbl, AOBOAAT [0 KUNEHWSA, 3aTeM OXNaXAalT U NepeHOCAT B MEPHYH Konby
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BMecTUMOCTbio 100 cM3. [106aBNsIOT CTaHAAPTHbIN pacTBop B B cOOTBETCTBUM € Tabnuueid !, 10 cm3cnekTpo-
XuMunueckoro 6ygepa, 40NMBAIOT O METKM BOAON 1 NepeMeLLnBatoT.

Ta6bnuya !
W epux! onpeaennemux O6bem COKICTB KL HA Maccosan gons KabLym. %.
cogepmaH.mVl Kanbuns, % ciaiutaptkoro KOHUeHTpauuns npu Hasecke npob6bl, I
pactBopa Bb. cm' Kanbuyua, MKr/icm’ 10 01
(>10.001 go 0.01 BK/HOM. 0* 0 0 0
10 01 0.001 001
20 0.2 0.002 0.02
4,0 0.4 0,004 0.04
cs. 001 po O.lOBK/tOM. 6.0 0.6 0.006 0.06
8.0 0.8 0.008 0.08
100 10 0.01 01
» 0,10 * 0,20 HKHOu. o* 0 0 0
100 10 - 0.10
120 12 - 0.12
140 14 - 0.14
16.0 16 - 0.16
180 18 - 0.18
20.0 2,0 — 0.20

* HyneBoin pacTsop.

3.3 MpuroToBaeHMe rpasypoBOYHbLIX PACTBOPOB MPU MaccoBOW fone Kanbuus cebiwe 0,01 %

MomeLaloT ceMb KBapLeBblX CTakaHOB BMeCTUMOCTbI0 250-300 cm3no 1,000 rkenesa, 406aBnat0T nNo
15 cM3X10pMNCTO-BOAOPOLHON KMCNOTbI M 5 cM3a30THOM KncnoThl. Mocne NMONHOTo pacTBOPEHUS XXenes3o
BbINapMBalT [0 BAAXKHbLIX COMEH W PacTBOPAIOTCONMN B 5CM3X10pMCTO-BOAOPOAHON KNCNOThI. [lo6aBnsoT
20cm! Boabl, AOBOAAT 4O KMNEHWA, 3aTeM OXNaXZalT W NepeHOCAT B MEpHYH Konby BMECTUMOCTbIO
100 cm3 [lonnBatoT A0 METKM BOAOW M NepeMelumBatoT. OTOMPar0T aNMKBOTHYH YacTb K) cM3B MepHyH Konby
BMeCTMMOCTbI0 100 cM3 [06aBnAOT cTaHAApTHbIA pacTBop B B cooTBeTcTBUM C Tabnuuel 1, fobasnswoT
10 cM3cneKTPOXHMHYecKOoro 6ydgepa, 4ONMBAKOT 40 METKU BOLOM W NepemeLlmnBatoT.

3.4 MopgrotoBka nNpnbopa K N3MEepPeHnto

BkoYeHne N HaCTPOIiKy aTOMH0-a6cop6OLMOHHOT0 CMEKTPOMETPa MPOBOAAT COMTACHO MHCTPYKLNH,
npunaraemoii K npuéopy.

OCHOBHbIE MHCTPYMEHTa/IbHbIE NapameTpbl

AHanutnyeckas NUHNA —422,7 HM.

Mnams —aHUUTPOOKCUA-aLeTuneH. Mpo3pavyHoe, CTEXMOMETPMUECKOE C BbICOTOW KPacHOro KOHyca
10—20 MM, OTPeryMpoBaHHOE Ha MakcMManibHOe aTOMHOE MOT/I0WEeHNe U3/lyYeHUs aTOMaMmn KanbLuns.

ToK naMmnbl —B COOTBETCTBUM C MHCTPYKLMel nnn 20—25 MA.

LLlnpnHa cnekTpanbHO NON0Chl — B COOTBETCTBUM C MHCTPYKLUMed nam mexay 0,3 n 0,1 mm.

KoppekTop hoHa — MOXeT 6bITb MCNONb30BaH B C/lyyae, Korga abcopbumns Hynesoro pactsopa nMeeT
3HaYMMOe 3HayeHue.

lopenka — BbICOKOTeMNepaTypHas, ¢ AANHONA wenu 5 cMm. Meped MCNONb30BaHWEM LeNb FOPenku
[0/Ha 6bITb XOPOLLO OYMLLEHA CMECHIO aLeToHa C 3TUN0BbIM cnvpTom (1:1).

3.5 CnekTpomeTpuyeckas npouegypa aHanmsa

351 YcTaHaBNMBalOT TOK laMnMbl, AAUHY BOJIHbI, laBIEHNE N HayafibHble MOTOKW ras3oB, 3aXurawT
ropefiky, NporpesaloT ee B TeYeHMe 5 MUH, 3aTeM pacnblifOT BOAY [0 YCTaHOAa3eHUSA CTabUNbHbIX pe3ynbTa-
TOB. PerynvpytT CKOPOCTM NOTOKOB ra3os Tak. 4ToObl n1ams He 6b1710 CBETALLMMCS U UMESNIO BbICOTY KPacHO-
ro KoHyca npumepHo 10—20 MM. PacnbinsioT, nonepeMeHHOo Hanbonee KOHLEHTPUPOBAHHbIA rpagympoBoY-
HbIA pacTBOP ¥ HYNeBOW, Peryanpys Npu 3TOM MOTOK rasa v NOM0XEeHWe ropenku (ropu3oHTanbHOe, BEPTH-
KasbHOe W Yrn0BOe) OTHOCUTE/IbHO CBETOBOrO NYyTW [0 TeX Mop. Noka pasHoCTb B 3Ha4YeHUu abcopbummu
MeXay 3TUMU pacTBOpamuy He ByaeT MakCMmanbHOR. MpoBepAadT TOYHOCTL BbIBOAA CMEKTPOMETPA Ha HYXXHYHO
ONMHY BOMHbI. Y CTaHaBNMBAKOT HYNb Ha PErMCTPUPYIOLLEM YCTPOCTBE NPM6Opa OTHOCUTENBHO BOABI.

PacnbinaoT NonHbIi Habop rpagyvMpoBOYHbIX PACTBOPOB, BK/OYasA HY/eBOW, B BO3pacTaloLLeM nopsasg-
Ke. MOBTOPASA 3Ty Onepawluto, NokKa nokasaHua He 6yayT cTabunbHbl. BblbupaloT aBa rpagyMpoBOYHbIX pa-
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CTBOPA, UMEKLLUX 3HaUeHNe abCopOLMM HEMHOTO HUXE U HEMHOTO BbIlLe, YeM UCMbITYEMbIA pacTBop. Pac-
NbINAT 3TU PacTBOPbI B BO3pacTarollem 1 06paTHOM NopsiAKe (MCMbITYeMbI B cepeanHe), namepsas abcop6-
LMI0 B K&X/OM Cryyae OTHOCMTENbHO BOAbI.

CHOBa pacnbINAT NOHbLIA HAbOp rpagyMpoBOYHbLIX PACTBOPON B BO3pacTatoLLeM 1 06paTHOM nopsagke
U MCNOMb3YHT CPpeAHMe 3HaYeHNs abcopbLmmM ANs NOCTPOEHNSA TPafyMpOBOYHONO rpaguka.

B npouecce nsmepeHuii, Npy He06X0AUMOCTH, OUMLLAIOT FOPENKY OT Harapa, eciiv pesynbTaTbl MOKa3sbl-
BAlOT NOTEPH0 TOYHOCTM M3-3a 3arpsA3HEHHOCTU rOpesnKu.

O6s3aTeNbHO PacnbINAT NoAY MeXAY pacnblIeHUEM KaXA0ro 1N3MepseMoro pacTBopa, cnefs 3a Tem,
4TO6bI BCACbIBaHME BO3AyXa ObII0 MUHUMANbHbLIM.

MaccoByto 0/110 KanbLus B UCNbITYEMOW Npobe 1 pacTBOpe KOHTPO/bLHOTO OMbiTa HAXOAAT NO rpagyu-
POBOYHOMY rpacguKy.

3.5.2 Heo6X04MMO FOTOBUTL HOBbIM FPagyMpPOBOYHbINA FpadinK 4Ns KaX40W Cepun onpegeneHnii Kab-
UMS 1 ANS KaXKLOr0 NHTepBana onpesensieMbiX COLepXaHUiA.

Ho nonyyeHHbIM CPeAHUM 3HaYeHMAM abcopOLMU 1 COOTBETCTBYIOLLMM UM 3HAUEHWUAM KOHLEHTpaLuuii
KanbLus, BbIpaXXEHHON B MKr/cMm' Ca, CTPOAT rpafyvpoBOYHbI/ rpatuk.

CpaBHMBAIOT 3HaueHMs abcopbLuum BbIGPaHHbIX rPafyMpOBOYHbIX PACTBOPOB, KOTOPbIE PacnbIfANCH 40
1 Moc/e UCMbITYEMOrO PacTBoOpa, ¥ eCAu 3TU 3HaYeHWUa He O0TNMYaroTCA OT rpaduka 6onee Yem fOMYCTUMO
HOpMaTMBaMmM TOYHOCTK (CM. Tabnnuy 2), To U 3Ha4yeHne abcopbLUUM UCMbITYEMOr0 pacTBOpa CUMUTAOT NPUEM-
NeMoii ans onpefeneHns KOHLEHTPaLMmN KanbLus, BblpaXXeHHOW B MKr/cm3Ca, Nno rpagyvpoBOoYHOMY rpa-

(hUKY.
Ta6bnuya 2

[Jonyckaemoe pacxoxaeHve. %

Horpeuiiiocib ﬂ;g’?yﬁg’igmx pe;ﬁ;;;;gos
MaccoHam f1on9 Kanbums. napan- X napast-
,q% . gﬁgﬂé’;aﬁ/'f aHanmsa, %bepIX T%eeanbplx CiaHAapTHOTO
BbIMNO/IHEHHbIX B onpeseneHm onpep'eneHmﬁ o6pa3Ha n
pasNUHbIX aTTeCTOBaHHOro
YCOBUSIX 3HaueHus
OT 0.001 go 0,002 BKntoY. 0.0008 0.0010 0.0008 0.0010 0.0005
Cw. 0.002 . 0005 . 0.0016 0.0020 0.0017 0.0020 0.0010
» 0.005 . 0,01 0.0026 00033 0.0027 0.0034 0.0017
.0.01 . 002 * 0.004 0.006 0.005 0.006 0.003
» 0.02 . 0,05 . 0.007 0,009 0.007 0<X9 0.004
. 005 .0.10 . 0,012 0.015 0.012 0.015 0.008
» 010 . 020 . 0,018 0,022 0,018 0.022 0,012

4 O06paboTKa pe3y/bTaToB

4.1 CopepxxaHue kanbumus (Ca) B NpoLeHTax B UCMbITYeMOl nNpobe, BbipaXKeHHOe B MacCOBbIX AONAX,
BbIYMCAAOT N0 (hopmyne

Ci <C,-CO) I 10 (C,-CO)
106 T Ior
nnn B cny4vae ncnosb3oBaHnA aNIMKBOTHOW YacTu pacTeopa

mJSizSlI
163 Vs T 10T

roe CO — KOHLUEHTpauna KanbLuusa B pacTBOpe KOHTPONLHOMO ONbITa, MKF/CM3;
C, — KOHUEHTpauus Kanbuusa B MU3MEPSeMOM PacTBope, MKr/cm3;
V — 06bem n3Mepsemoro pacteopa, cmM3;
HIX — o06bem UCNbITYeMOro pacTeopa, Noy4eHHOro Nocfie pacTBOPEHUA HaBECKU, CM3,
Ymn — 06beM anMKBOTHOI YacTu pacTBopa, CM3
T — macca HaBecku npobsl, T.
4.2 HOpMbl TOYHOCTM U HOPMATMBbI KOHTPO/A TOYHOCTMW ONpejeneHns MaccoBOW 0NN KanbLus npuse-
[eHbl B Tabnnue 2.
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