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HacToswwuiA cTaHAapT yCTaHaBMBAaeT aTOMHO-a6COPOUMOHHbIA METOZ OMpeAeneHus copepXXaHus
NPUMeceii: 3010Ta, MeaW, Xenesa, NiaTuHbl, nannagus, Poaus, BUCMYTa, CBMHLA, CYpPbMbl, LMHKA, KO-
6anbTa, HUKeNs, MblWbAKa, TEATypPa U MapraHLua B cepebpe ¢ MaccoBoli foneli cepebpa He meHee 99.9 %.

CTaHfapT He pacnpoCTpaHseTcs Ha cepebpo BbICOKOW YMCTOTbI.

MeToj OCHOBaH Ha MCNapeHWn 1 aToMm13annMn pacTeopa nNpobel B MiamMeHy ra3oBOI rOPenku Uan Ha-
rpeBaemMoit rpadMToBOl MeYn 1N M3MepeHUn aTOMHOTO MOT/OLLEHNS PE30OHAHCHBIX TMHUIA onpeaensieMbix
3/1eMeHTOB. CBSI3b BEIMUMHBI NOT/OLLEHNS C MACCOBOI KOHLEHTPALMEN a5ieMeHTa B pacTBOpPE YCTaHaBN-
BAOT C MOMOLLbIO FpaflyMpoBOYHOIO rpaduka.

MeTog No3BoNSeT ONpPeAeNsaTh MacCoBble O NPUMeceli B MHTepBanax, NpuBefeHHbIX B Tabn. |.

Ta6nuya |

Onpefensemblii asebicur Maccoiimm fons. % Onpegensemblii 3nemMeHT Maccosas gons. %

3on0T0 Ot 0.0002 po 0.02 Cypbma OT1 0.0001 pgo 0.01

Menb . 0.0001 » 0.02 LInHK « 0.0002 - 0.01

XXeneso > 0.0002 . 0,04 Kob6anbT » 0.0002 . 0.0!

MnatuHa * 0.0002 . 0.02 Hukenb « 0.0002 . 0.01

Mannaguu . 0,0002 * 0.02 MbILWbAK ¢ 0.0002 . 0.01

Poanii . 0.0002 . 0.01 Tennyp » 0.0002 - 0.01

BucmyTt . 0.0001 » 0,01 MapraHey, « 0.0002 . 0.01

CBuHel, * 0.0002 * 0,01

HopMbl MOrpeLHOCTY pe3ynbTaToB aHan3a 415 onpejenseMblX 3Ha4YeHW MaccoBbIX 4ol Npume-
celi C f[OBEpUTE/bHON BepoATHOCTLIO P - 0.95 npuBeaeHsl B Tabn. 2.

Tabnuya 2
MaccoBas fons npumMmecu. % Hopma norpeiuHociu &b, % Macconas gona npumecu, 5 Hopma norpewHocTn Jln. %
0.00010 a 0,00005 0.0050 r 0.0008
0,00030 + 0.00008 0.0100 r 0.0015
0.00050 + 0.00012 0.020 s 0.003
0.0010 + 0.0002 0.040 2 0.006
0.0030 + 0.0005

I. OBWME TPEBOBAHUWA

O6Lwme TpeboBaHNA K MeTofy aHanm3a u TpebosaHus 6e3onacHocTy no MTOCT 28353.0.

M3aaHve otunymnansHoe MepeneyaTka BOCMpeLyeHa
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2. AMMNAPATYPA, MATEPVANBI N PEAKTUBbI

CnekTpothoTOMETP aTOMHO-abCcopOLUMOHHbIW, NO3BONAIOWMIA paboTaTb C MaaMeHamu nponaH-0y-
TaH-BO3AYyX, alUeTWUNeH-BO3AYX, a TakKe HarpeBaeMoil rpadMToBOl Neybto.

Namnbl cnekTpanbHble C NOMHLIM KaTOAOM ANA OnpefesieHns 30/10Ta, Meau, Xenesa, NnaTuHbl, nanna-
Vs, poaus, BUCMYTa, CBUHLUA, CypbMbl, LUMHKA, KOBanbTa, HUKENs, MbllbsKa, TeNIypa U MapraHua.

Becbl aHanuTMyeckme 2-ro kKnacca.

MnvTa anekTpuyecKas C 3aKpbITOW CAMpanbHO.

3nekTponeyb MydensHas ¢ TEPMOPErynsaTopom Ha temnepatypy 900 "C.

MponaH-6yTaH B 6annoHax TexHuyeckuii no TOCT 20448.

ALeTWNEeH pPaCcTBOPEHHbIV M ra3oo6pasHblii TexHuyecknii no MOCT 5457.

AproH razoo6pasHbiit no FOCT 10157.

CraHgapTHble 06pasubl cocTaBa cepebpa.

CTynKa araTtosas.

Munetkn BmectumocTtbto 1, 5, 10 cm3 ¢ geneHnamu no FOCT 29169. TOCT 29227— OCT 29230.

MukponuneTtka nopwHesas BMmecTmocTsio 0.01; 0.02 n 0.05 cm3.

Kon6bl mepHble BMecTUMOCTbLIO 25. 50. 100. 1000 cm3 no TOCT 1770.

CTaKaHbl CTeK/siIHHbIe BMecTMMOCTbio 100, 200, 250. 300 cm3 no MOCT 25336.

LinnuHgpel mepHble BMeCTUMOCTbIO 10 cM3 1 MeH3ypku BmecTumocTbio 50. 100. 250. 1000 cm3 no
rOCT 1770.

Konbbl CTeKNAHHbIE KOHNYecKne BMecTUMOoCTbIO 50 cm3 no MTOCT 25336.

TuUrnn KopyHLOBbIE.

®dunbTpbl ByMaXKHble 06€330/1EHHbIE «CUHSAA NeHTa», «benad neHTa* no TY 6-09—1678.

Kucnota consHasa oco6oii unctotbl no MOCT 14261 v pasbasneHHas 1:1. 1:5, 1:20. 1:100.

KuncnoTa a3oTHas oco6oii unctoTsl no FOCT 11125 n pas6aBneHHas 1:1.

KucnoTa cepHas ocoboii umctotel no FOCT 14262 v pas6asneHHas 1.9.

Kucnota BuHHas no TOCI 5817, pacteop 10 r/gm3.

Kagmuii cepHokucnbiii no FOCT 4456.

By(hepHbIil pacTBOp CEPHOKMCAONO KaaMus, coAepXalimin 5 Mr/cm3 kagmus: HaBeCcKy CEPHOKMCNOro
KagMmusa maccoii 11.4 r nomeluaroT B MEPHYH Koby BMecTuMocTbio 1000 cm3, npubasnstoT 500 cm3 Bogpl,
nepemeLLMBalOT 0 PAaCTBOPEHMA COMN, AOBOAAT [0 METKW BOAOW W NepemeLlvBaroT.

Hwnobusa natmokuce no MOCT 23620.

BogHas cycneHsus nAaTUOKUCK HMOBUA C MAcCOBbIM OTHOLLIEHNEM 1:5: HaBeCKy NATUOKWUCK HUOOUA
maccoli 4.0 r noMeLLaloT B KOHUYECKYH K06y BMeCTUMOCTbI0 50 cM3, npubasnatoT 20 cm3 BoAbI U nepe-
MeLUMBAtOT [0 06pa3oBaHnA CYCneH3nn.

Hukenb asoTHokucnbli no FOCT 4055.

PacTBOp a30THOKMC/IOTO HUKeNs (MoautukaTopa maTpuLbl), cogepxawuii 1 Mr/cM3 HUKeNs: HaBecky
a30THOKWC/IOT0 HUKeNs Maccoil 4,94 r nomeLLaroT B MepHyt Konby BMecTMocTbio 100 cm3, npunusaroT
50 cm3 BOfbl, NEPEMELLMBAIOT 40 PACTBOPEHWS COMM, LOBOAAT A0 METKW BOAOW M CHOBA NepeMeLLunBatoT.

Bapus nepeknch 0co60ii unctoThl No TY 7-09-03-462.

Cepebpo BbICOKOW 4ncToThl No TY 48-1—10.

3onoto no MOCT 6835.

XKeneso kap6oHuUnbHOe, pagnoTexHuuyeckoe no FOCT 13610.

Megb no TOCT 859.

BucmyT no FOCT 10928.

CsuHeL, BbICOKOW unctoTbl no TOCT 22861.

LinHk no FOCT 3640.

Cypbma no MOCT 1089.

Tennyp no FOCT 17614.

Hwukenb no FOCT 849.

Kob6anbT no MOCT 123.

Mannaguin B nopowke no MOCT 14836.

MnatnHa B nopowke no FOCT 14837.

MbILWbAK MeTanAnyecknii ocoboi uncToTel no HTA,

MapraHey, meTannuueckuii no FOCT 6008.

Poauii B mopowwke no TOCT 12342 unu poamii TPEXXIOPUCTLIA YeTbIPEXBOAHDIV No TY 6-09—2024.

PacTBOpbI, cofiepXaLiue no 2 Mr/cM3 BUCMYTa, Xenesa, Mean 1 HUKENs: HaBECKY KaXAoro u3 nepe-
YMCNEHHbIX MeTanIoB Maccoi 200 Mr pacTBopstoT B 10 cM3 pacTBOpa a30THOM kucnoTbl (1:1) npu Harpesa-
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H1W. PacTBop ynapusaloT o obbvema 2—3 cm5, npubaBnAoT 20 cm5 pactBopa consHoi kucnoTbl (1:5),
MepeHOoCAT B MEPHY0 KONby BMecTUMOCTbio 100 cM3, [OBOAAT [0 METKM 3TUM XXe pacTBOPOM KWUC/OTbI U
repemeLLnBaloT.

PacTtBop, cogepxxawmin 2 Mmr/cm3 cBuHLA: HaBeCKy CBUHLa mMaccoit 200 mr pacteopsatoT B 10 cm3 pac-
TBOPA a30THON KncnoTbl (1:1) mpu HarpeBaHWW. PacTBOp MepeHOCAT B MepHyt Konby BMECTUMOCTbIO
100 cm3, JOBOAAT [0 METKU BOLOW M MepeMeLlnBatoT.

PacTBopbI, cogepaLyme no 2 Mr/cm330/10Ta, NAATUHBI, CYPbMbl, MbILLbAKA U TENYPa: HABECKY KaX-
[0ro 13 NepeyncieHHbIX MeTannoB maccoin 200 Mr pacTBopstoT B 20 cM3CMecH CONAHOW W a30THOW KUCNOT
(3:1) npu HarpeBaHuW. PacTBOp ynapuBaroT 40 o6bema 2—3 cM3, npubasnsoT 20 cm3 pacTBopa CONSHONM
kucnoTsl (1:5), NnepeHOCAT B MepHYyto Ko/iby BMeCTUMOCTbI0 100 cM3, 4OBOAAT O METKM 3TUM Xe pacTBo-
pOM KMCNOTbI W MepemeLLmnBaroT.

PacTBopbl, cofiepxallme no 2 mr/cmM3 KobanbTa, MapraHua W LMHKa: HaBECKY KaXAOoro u3 nepeymc-
NeHHbIX MeTaTnoB mMaccoii 200 Mr pacTBopstoT B 10 cm3 pacTBopa consiHoi kucnoTbl (1:1) npu HarpeBa-
HWUKW. PacTBOpbl MEPEHOCAT B MepHble Konbbl BMeCTUMOCTblO 100 cM3, JOBOAAT 4O METKM pPacTBOPOM
CONAHON KncnoTsl (1:5) 1 nepemeLLnBatOT.

PacTBop, cofepxalymii 2 Mr/cm3 naTnagua: HaBecky nannatua maccoin 200 mr pactsopstoT B 20 cm3
a30THOI KWUCNOTbI NPW HarpeBaHUK, pacTBOP ynapueatoT Ao o6bema 3—b cm3, npunmeatoT 20 cm3 pacTeopa
CONsAHON KmcnoThl (1:5), NepeHoCAT B MepHYO Konby BMecTMOCTbiO 100 cM3, fOBOAAT 40 METKM 3TUM e
pacTBOPOM KWCMOTbI U MepeMeLLnBatoT.

PacTBop, cofepxalynii 2 Mr/cmM3 poams, roToBAT OAHUM W3 NPUBEAEHHbIX CNOCO6OB:

1) Hasecky pogus (B Buge nopoluka) maccoin 200 Mr TLaTeNbHO NepPeMeLInBatOT ¢ 5-KpaTHbIM KO-
NNYECTBOM Nepekncy 6apus, NepeTnparoT B araToBOW CTYMKe, MEPEHOCAT B KOPYHAOBLIA TUre/b 1 Creka-
0T B TeyeHne 2—3 4 npu Temnepatype 800—900 *C (Turenb CTaBAT B XONIOAHbIA Mydens). Crek
OX/TKAAKT, NMEPEHOCAT B CTakaH BMeCTUMOCTb0 200 cM3, CMauMBarOT BOAOW M pacTBOPSOT B pacTBOPE CO-
naHoi kuenotsl (1:1) 40 NONHOro pPacTBOpeHWs. Ecnm mocTe pacTBOPeHMs Creka B PacTBOPe COJSHOM
KWCNOTbI OCTAETCH OCTATOK, CMeKaHWe 1 pacTBOpPeHWe NOBTOPAIOT. [MonyyYeHHbI pacTBop pa3tasnsioT BO-
[0 fo 06bema 50 cM3 1 ocaxaaroT cynbaT 6apus [o6aBNeHMEM pacTBOpa CepHON KucnoTsl (1:9) nopyms-
MV MPU NOCTOAHHOM MepemMeLlnBaHnK. PacTBop HarpesatoT Ao Temnepartypbl 60—70 'C. Yepes 2—3 4
NPOBEPSAOT MOSIHOTY OCaXAeHMs cynbtaTa 6apust U 0THMILTPOBLIBAKOT €ro Yepes PUALTP «CUHAS NeHTa»
UK ABOIHONW (hnNbTp «benas NeHTa* B MepHyt Konby BmectumocTbio 100 cm3. Ocafok Ha (unbTpe npo-
MbIBaOT 4—5 pa3 ropsyMm pacTBOPOM CONAHON kucnoTbl (1:5). a 3aTem 5—6 pa3 ropsdeii Bogoil. PactBop
[OBOAAT O METKM PacTBOPOM COMIHOW KncnoThl (1:5) n nepemeLunBaroT.

2) HaBecky Tpexx/iopucToro poaus maccoit 546.7 mr pactBopsoT B 20 cM3 pacTBopa CONAHOM Kuc-
notbl (1:1) npu cnabom HarpeBaHWMW, PacTBOP OXaKAAtOT, MEPEHOCAT B MEPHYHO KONBY BMECTUMOCTbIO
100 cm3, 4OBOAAT A0 METKM PacTBOPOM COMSIHOM KucnoThl (1:5) 1 nepemMeLlnBatoT.

PacTBop J1: B MepHyto K06y BMecTUMOCT bio 100 cmM3 nomeLLaroT no 5 cm3 pacTBOpPOB 30/10Ta, XKenesa,
Mefin, HNKeNs, CBMHLA, BUCMYTa, CypbMbl, KO6a/bTa, LMHKA, NNaTWUHbI, Nannagusa, poans, Mbllbaka, Ten-
nypa n Mapradua, A0BOAAT A0 METKM pacTBOPOM ConsiHOW KucnoTbl (1:5) n nepemelusatoT.

1cm3 pacTBopa cogepXuT rno 100 MKr KaxXgoro v3 onpefesiaeMbiX 3/1eMeHTOB.

PactBop B: B MepHyto Konby BMecTumocTbio 100 cm3 nomellatoT 10 cm3pacteopa J1, 4OBOAAT A0 MET-
K1 pacTBOPOM COMAAHOM KucnoTbl (1:5) 1 nepemeLuvBatoT.

1cm3 pacTBopa cofepkut no K) MKr Kaxzoro us onpefensembixX 31eMeHTOB.

3. MOArOTOBKA K AHANN3Y

3.1. TMoparoToBKa rpatuToBLIX TPYOOK aTrommsaTopa

O6paboTKy rpaMToBbLIX TPYBOK NATUOKUCHIO HNOBUSA NPOBOAAT CNeAyoLMM 06pa3oM: rpauToBble
TPY6KM MOrpy>atoT B BOAHYHO CYCMEH3UI0 NATUOKMUCY HMOBUA U BbIAEPXKMBAIOT B TeUeHWe 2—3 Y. 3aTem
TPYOKM BbICYLLMBAIOT B rpatmToBOl neun B TeueHne 60 ¢ npu Temnepatype 100 "C, 06XuratoT B TeueHue
30 ¢ npu Temneparype 1000 ‘C n B TeueHne 10 c npu Temnepatype 2650 "C B pexxviMe OCTAHOBKM MOTOKa
MHEePTHOrO rasa («ras-cton»). TemnepaTypHyto 06paboTKy NMOBTOPSIOT He MeHee ABYX pas.

3.2. TMoaroToBka Mpob K aHam3y

3.2.1. [ns BbINONHEHUA aHanW3a 0T6UpatoT ABe HaBecku cepebpa maccoit no 0,2—2,5 r (tabn. 3),
KaKAYH 13 KOTOPbIX NOMeLUat0T B CTakaH BMeCTUMOCTbH 200—250 cm3 1 oumLaroT NOBEPXHOCTb cepebpa
no MOCT 28353.0.

HaBecky pacTBopsitOT mpu cnabom HarpeBaHum B 10 cm3 pacTBopa a3oTHol kucnoTsl (1:1). Mocne
MOJIHOr0 pacTBOpeHus cepebpa NpubasnatoT 5CcM3 CONAHON KUCNOTbI U PacTBOPSIOT 30/10TO U POAUIA Npu
cnabom HarpeBaHuu B TeyeHne 3—b MUH. PacTBop pa3baBnisitoT ropsueii Bogoin Ao ob6bema 150—200 cm3 n
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cpasy e QuAbTPYIOT B CTakaH BMeCTMMOCTbI0 300 cM3 yepe3 UnbTPp «CUHSS NeHTa™, npegBapuTensHO
NpPOMbITbIN 4—b5 pa3 rops4YMm pacTBOPOM CONSHOM KucnoTsl (1:100) n 2—3 pasa ropsyeit BoAoiA, He nepe-
HOCS 0CafoK xnopuga cepebpa Ha hunbTp. OCafoK NPOMbIBAIOT feKaHTauueli 5—6 pa3 ropsumm pacTBo-
pom consHoi kucnoTbl (1:100). MonyyeHHbI pacTBOp (unbTpaT 1) ynapusatoT fo 06beMa 2—3 cM3.

Ta6bnuuya 3
MaccoHam fions npumMecu, b Macca Hasecku, T O6bem pacTBopa Npo6bl, cv*
Or 0.0001 go 0,0005 BKAtOY. 2,5 10-25
Cs. 0,0005 * 0.0020 1.0-2.0 25
0.002 . 0.020 . 0.5-1.0 25-50
» 0.02 . 0.05 0.2—0.5 50

3.2.2. ®unbTp, Yepes KOTOPLIA NMPOBOAMIOCH (IMIbTPOBaHME, MOMETAKT B CTakaH C 0CagKoM XJi0-
pvaa cepebpa, npnbaensatoT No 10 cM3CepHON M a30THOM KUCNOT. Mpoby BbiAEPXKMBAKOT MNP KOMHATHOW
TemnepaType A0 MpeKpalleHns 6ypHoOl peakuuu, 3aTeM HarpeBaroT [0 BblAeNeHUS FYCTbIX NapoB CEPHOro
aHrugpuga. CtakaH nepectaBistOT Ha MEPELHIOK YacTb MNTbI, OCTOPOXHO MO CTEHKE cTakaHa npubasns-
10T 4—b5 Kanenb a30THOW KMCNOTbl 1 CHOBA HarpesatoT A0 FYCTbIX MapoB CEPHOrO aHruapuga. Onepauuto
npubaBneHns a3oTHOM KUCMOTbI MOBTOPSAT A0 NMOMHOFO PacTBOpPeHWs xnopuga cepebpa. Pacteop ynapu-
BAOT [0 BMXHbIX COMe, oxnaxaatoT, npubasnatoT 10 cm3a30THON KncnoTbl, 100—150 cm3 ropsyeit Bogpl
M HarpeBatoT [0 PaCTBOPEHUA coMeid. 3aTeM K pacTBopy npu6asnstoT 3 CM3CONAHON KMCNOTbI U Cpasy e
(OUNBLTPYIOT B CTaKaH C YrapeHHbIM (GUnbLTpaToM 1uepes PUAbLTP «CUHAA NeHTay, NPeBapuTebHO NOAro-
TOB/NEHHbIN, Kak yKasaHo B M. 3.2.1. OcafoK NpOMbIBalOT fieKaHTaLuueli 6—7 pa3 ropsiunM pacTBOPOM CO-
nsHoi kmcnoTbl (1:100) v unbTpaT ynapysatoT 40 06bema 2—3 cM3.

3.2.3. K ynapeHHOMy pacTBopy npu6aBnstoT 3 cM3 CONMSHON KMUCAOTbI, pacTBOP NEPEHOCAT B Mep-
HYl0 Konby BMecTUMOCTbio 25—50 cM3, [0BOAAT 40 METKM BOLOW M NepemelLnBaloT. Ecnm maccosble Jonn
onpegensieMbix 3nemeHToB MeHee 0.004 % u uncno nx He 6oniee NsSTU, pasbaBneHne pacTBopa fOMycKaeTcs
npoBoAUTL [0 06beMa 10 CM3 B MEPHOM LUINHAPE BMECTUMOCTbIO 10 cm3.

Mony4yeHHbI pacTBOP MOCTYMaeT Ha aHau3.

O[LHOBpPEMEHHO Yepe3 Bce CTaAuu MOArOTOBKM MPO6 K aHanu3y MpOBOAAT ABA KOHTPOJbHbLIX OMbITa
Ha YMCTOTY PeaxkTMBOB.

3.2.4. OnpegeneHve 30/10Ta, NNaTWHbI, TeNNypa, MbIWbAKA, LUHKA, MeAU, HUKENs, KobanbTa 1 xe-
Nie3a fonyckaeTca NpoBoauTb 6e3 nepeocaxgenus xnopuga cepebpa (n. 3.2.1) u3 gpunsTpata 1 nocne pas-
6aBneHNs pacTBopa, Kak ykasaHo B n. 3.2.3.

3.3. TlpuroToBsfieHne pacTBOPOB CPaBHEHUS

3.3.1. [na onpegeneHus 30/10Ta, MeAM, Kefesa, NnaTtuHbl, naniagus, pofvs, BUCMYTa, CBUHLA,
CYpbMbl, UMHKa, KobanbTa, HUKeNs, Tennypa U MapraHua npym aToMusanin npob B NAaMeHV MCMOMb3YyT
pacTBOpbl CpaBHEHWA, NMPUTOTOB/IEHHbIE M3 pacTBopoB A u b.

PacTBOpbI CpaBHEHMSI C MaccOBOW KOHLEHTpauuein onpeaensemsix anemeHTtos 0,2; 0,5; 1,0; 2.0 u
5,0 MKr/cM3; B MepHble KO/6bl BMECTUMOCTbIO 50 cM3 0TOMPatOT annMKBOTHbIE YacTu pacTeopa J1 wm b
(Tabn. 4). LOBOAAT [0 METKM PacTBOPOM COASAHOW KucnoTsl (1:5) 1 nepemeLumBatoT.

Tabnunua 4

O6bem Bronumoro pacisopa J1 uam b. MaccoBasi KOHLIEHTpaLus 3/1CMeKH0B.
PactBop cpaBHeHus MKr/oml

Pactesop b
PC-1 1.0 0.2
PC-2 2,5 0.5

Pactsop A
PC-3 0.5 1.0
PC-4 1.0 2.0
PC-5 25 5.0

3.3.2. [iTs onpefeneHuns cypbMbl, BUCMYTa, MbILbsIKa, NIATUHbI 1 TeIypa Npy aToMusanum npob B
rpatMTOBOI MeYM UCMOMb3YIOT PACTBOPbI CPABHEHMS, NPOBEAEHHbIE Yepes BCE CTaAMM NOATOTOBKM NPob K
aHanuay.
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PacTBOpbI C MaccoBOl KOHLEHTpauwuel onpegensemsix 3anemeHTos 0,2:0,4: 0.6 n 1.0 mkr/cm3; oT6u-
patoT YeTbipe HaBeCKM cepebpa BbICOKOA YMCTOTbI Maccoi 0,5 . KXyl 13 KOTOPbIX NOMELLAT B CTakaH
BMECTMMOCTbI0 250 CM3, ouMLLa0T MOBEPXHOCTb cepebpa no MOCT 28353.0 n pacTBopstoT cepebpo npu
cnabom HarpesaHuy B 10cm3 pacTBopa a30THOM KucnoThl (1:1). B cTakaHbl BBOAAT COOTBETCTBEHHO 1,0;
2,0: 3,0 n5,0cm3pactBopa b. PacTBopbl pa36aBnsoT ropsveii Bogoi 1o o6bema 150 cm3, npubaBnstoT no
2 CM3 COMSIHOW KUCNOTbI U fJasiee NPUroTOBEHNE pacTBOPOB MpoBoAsaT no nn. 3.2.1, 3.2.2 n 3.2.3. Tpu
pa3basnieHUn pacTBOpoB Mo M. 3.2.3 UCMOMb3YIT MEPHbIe KOMGbI BMECTUMOCTbIO 50 cM3.

PacTBOpbl CpaBHEHMS C MacCOBOI KOHLeHTpauueii onpegensembix 3nemeHToB 0.1; 0,2; 0.3 un
0,5 MKr/cM3: B MepHble KONbbl BMECTUMOCTbIO 25 cM3 NOMeLLakoT N0 5 CcM3 MOTyHYeHHbIX Bbille PaCTBOPOB,
npn6asnatoT No 5 cM3 pacTBOpa BUHHOI KMCMOTLI MPU ONpeAeneHun CypbMbl Uan no 5cM3 pacTBopa cons-
HOM KucnoTol (1:20) Npu onpefeneHnn BUCMYTa, MbILWbSAKA, NIATUHBI, TEypa U NepemMeLLmnBaroT.

4. TIPOBEAEHWE AHA/U3A

4.1. AHanu3 c aTomu 3aiHeil Npob B NnameHu

ATOMHO-abCcOPOLMOHHBIA CNEKTPO(MOTOMETP FOTOBAT K paboTe M BK/IHOYUAKOT COMMTAaCHO UHCTPYKLMK
no aKcnnyaTauuy npubopa. amepeHns aTOMHOTO NOTNOLEHNS 3/1EMEHTOB MPOBOAAT MO aHaIMTUYECKUM
CNeKTPpasbHbIM TMHUAM C A/IMHAMWU BONW, NPUBELEHHLIMU B Tabn. 5.

Tabnuua 5

Onpegensemblii jaeHeT [/MHa NonHbl, HA Onpegensemblii 3NeMeHT [vwa nonHel, HV

301070 242,50 Cypbma 217,58
Megb 324.75 LinHK 213.86
XKeneso 248.33 KobanbT 240.72
MnatnHa 265.94 Hukenb 232.00
Mannaguii 247.64 MblLWbSAK 193,70
Poguii 343.49 Tennyp 214,28
Bucmyt 223.06 MapraHey 279.48
CBuHel 283,31

Cnocobbl NOAroToBKM MPo6 K aHanv3y u nnams, UCnonb3yemoe 4ns onpefeNieHns pasanyHbIX ane-
MEHTOB, NpuBeSeHbl B Tabn. 6.

Ta6bnuuya 6

Onpegensemble 31eMeHTbl

301070, nannaguit, Tennyp,
LUWHK. MeAb, HWKeNb, KO-
6anbT. MapraHew, xeneso,
CBUHeEL, BUCMYT, CypbMa

3011070, Mefb, HUKENb, KO-
6anbT. Xeneso, LNHK, Tennyp

Cnocob NoAroToBkM Mpob

PacTBOpeHMe HaBecku B pacTBOpe a30THOW KMCNOTbI
(1:1) H consHOW KUCNOTbI, OCaXAeHWe xnopuga cepebpa
C NCPCOCAXACHNCM

PacTBOpeHMe HaBecku B pacTBOpe a30THOW KMCNOTbl
(1:1) n consHoW KMCNoTe, ocaxgeHue xnopuga cepebpa

Mnamsa

MpouaH -6yTaH -BO3AyX
WU aueTuneH-Bo3ayX

To e

Poaus PacTBopeHne HaBeCKW B pacTBOpe a30THOW KucnoTbl  [MponaH-6yTaH-BO3AYyX
(1:1) n consaHoW KUcnoTe, ocaxAeHune xnopuga cepebpac UAN anesnneH-Bo3fyx
ncpcocaxgcHucm, gobasneHune 6ydepHoro pactsopa* (okucnnTenbHoe nnams ¢

N!6bITKOM OKUCAUTENS)

MnaTtunHa PacTBOpeHMe HaBecku B pacTBOpe a30THOW KWcnoTbl  To xe

(1:1). ocaxpaeHue xnopmaa cepebpa nnnm ocaxgeHune xno-
puaa cepebpa ¢ ncpcocaxpicHucm, gobaeneHne bydep-
HOro pacTBopa*

¢ B konby BmMecTuMocTbto 25cM30T6MpatoT 5 cM3pacTBopa aHaM3npPyeMoii npo6bl
no6asnaT 5 cm36ydhepHOro pacTeopa CEpHOKMUCAONO KafMNUsA 1 NepemMeLlnBatoT.

nnwn pacTeopa CpaBHEHUA,

PaCTBOpr CpaBHEHWNA N PacTBOPbl aHA/TIU3NPYEMbIX I'Ip06 nocnenoBare/ibHO pacnbiIAKT B Nnama ra-
3080 rOpesiku N N3MepArT BEIMYMHY aTOMHOIO NOT/IOLEeHNA 3nemMeHTa. s KaK4oro afieMeHTa BbInos-
HAKT HE MeEHee ABYX |/|3mepeH|/||7| M BbIYMCNAKOT CpeAHee 3HayeHUe NOornoweHns. Cpe,quoro BETNYUHY
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MOTr/OLWEHNSA AN PaCTBOPOB KOHTPOJILHOIO OMbITa BbIYMTAIOT U3 BEIMYUHBI MOT/IOLWEHNS ONpPesensemMoro
3/IEMeHTa.

"pagyvpoBOYHbI FpatinK CTPOAT B KOOPAMHATAX: BEMUYMHA MOTNOLWEHNS (CpegHee U3 N3MEePEHHbIX
3HAYeHWi1) — MaccoBas KOHLEHTpaLusa onpeaensemMoro aneMeHTa B pacTBOpe CpaBHEHNS

Mo cpefHEMY 3HAYEHUIO BENWYMHBI NOTNOLLEHUA C NMOMOLLbIO FPasyMpoBOYHOro rpadmka HaxonaT
MacCoBYI0 KOHLEHTpaLMIo OnpejensemMoro afeMeHTa B pacTBOpPe aHanvn3mpyemoii npobbl.

4.2. AHanu3 c aToMu3amHein npob B rpacmtoBoi neun (Tvna XIrA)

OnpefeneHne MaccoBbIX A0Mel BUCMYTa, TENNypa, CypbMbl M naaTuHbl meHee 0.005 %. a Takke
MbILLIbSKA NPOBOAAT MPU aToMu3auuy npob B rpauToBOiA Meun. Ycnosus atommsaHmm B neun XIA-74
npueefeHsb! B Tabn. 7.

Tabnuya 7

Ycnosus aTOMHU HAN

OBbCY

Onpegensembiii BBOAVIMOrO BbicyLumBaHve O tonexve Ntomwanmnm
3NemMeHT pactsopa,
K 10*, cm1
Temne.%aTypa, Bpems.c TeMﬂe.%aTypa. Bpewms, ¢ TeMHe.%aTypa. Bpews, ¢
BucmyT 20 150 40 1000 25 2650 15
Cypbma 20 150 40 1000 25 2650 15
MnatnHa 50 150 60 1800 25 2650 20
Tennyp 20 150 40 1000 25 2650 15
MbIWwbaK Q. 150 40 1200 25 2650 10

Ha cTtaguv atomu3auuy UCNonb3yT PEXUMbI «ra3-CTon™ UAM «MUHUMANbHOTO NOTOKa UHEPTHOro
rasa», peKOMeHyeMble B MHCTPYKUUM MO 3Kcnyatauumn npuéopa.

MpwumcmaH uc.MNpu ncnonb3oBaHWM rpaguUTOBOI Neyn Apyroro TMna ycnoBus atommusauum npo6 Bbi6uparoT
9KCNnepnuMeHTanbHO.

PacTBOpbI CpaBHEHUS W PacTBOpbl aHanM3nMpyembiX Npob nocnefosatesibHO BBOAAT B rpadmMToBytO
neyb, BKIKOYAKOT NPOrpaMMHOe YCTPOCTBO M HarpeBaroT Meyb No 3agaHHoi nporpamme (Tabn. 7). Yuer
HECeNeKTUBHOIO NOT/OLWeHNs NPOBOAAT C MOMOLLbIO JefiTepMeBoro JOHOBOro KOppeKTopa.

Mpn onpefeneHny MbllbAKa UCNOMb3YIOT rpadnToBble TPYO6KKU, 06paboTaHHbIe OKCUMAOM HMOGUS.
Mocne BBeAeHWS pPacTBOpa CPaBHEHWS WM pacTBOpa aHaNM3MPYeMoi Npobbl 4ONONHWUTENBHO B rpaginTo-
BYIO Meub BBOAAT M1>10-3 cm3 pacTBOpa a30THOKMCNOro HUKeNsa (MogudukaTopa MaTpuupbl).

Mpu onpeaeneHnn cypbMbl BO MCe aHANN3MPYEMbIe PacTBOPbI 406aBNAIOT PacTBOP BUHHOM KWUCMOTbI.
C 3710l Lenbio B Konby BMECTUMOCTbIO 25 cmM30T6MpatoT 2 cM3 pacTBopa Npobbl, A06aBnsOT 2 CM3 pacTBo-
pa BUHHOIA KMCNIOTbI 1 NepeMelLnBatoT. [ins pasbasieHns pacTBOPOB Mpu OMpedeneHnit CypbMbl NCMOb-
3YI0T PacTBOP BUHHOM KUCMOTbI, & NP ONpefiefleHnn BUCMYTa, MbILLbAKa, TeNnypa 1 niaTuHbl — pacTeop
consiHoli kmucnoTol (1:20).

N3mepeHne BEIMYMHBI MOTOWEHNS 1 NOCTPOEHUE TPajy poBOYHOIO rpajuka NPoBOAAT B COOTBE-
TCTBUM C n. 4.1.

5. OBPABOTKA PE3YJ/IbTATOB

5.1. MaccoByto 40/1t0 ONpeaensieMoro afnemMeHTa-npumeck (X) B MpoLLEHTax paccuMTbIBatOT No hop-
myne

* 10 U,
T 4

rge ¢ — MaccoBas KOHLEHTpaLUWs aieMeHTa, HailfeHHasa no rpagynpoBoYHOMY rpaduKy, MKr/cm3;
V- 06bem 0CHOBHOrO pacTeopa npobbl, cM3;
K — KO3((ULNEHT, COOTBETCTBYIOLLMIA CTeMNeHW pa3baBieHns OCHOBHOTO pacTBOpa:
T — Macca HaBecKM, T.
3a pesy/nbTaT aHanu3a NPUHUMAKOT cpefjHee apuiIMeTUUecKoe 3HauyeHWe [ByX pe3ynbTaToB napasn-
NeNbHbIX ONpeAeneHuni.
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5.2. Pacxox/eHue pe3ynbTaToB NapaniesbHbiX OnpegeneHuii (pasHoOCTb MeXay GOMbLIMM U MeHb-
WM 13 IBYX Pe3y/bTaTOB Mnapasfe/ibHbIX OnpeaeneHuin) n pacxoxaeHne pesynbTaToB aHanmsa (pasHocTb
MeXay GOMbLIMM U MEHbLUMM U3 ABYX Pe3y/bTaToB aHasM3a) He fO/MKHbI NPEeBbIaTh 3Ha4eHUi abcontoT-

HbIX A0MYCKaeMbIX PACXOXXAEHW, YCTaHOBNEHHbIX C A0BEPUTENLHOW BEPOATHOCTLIO P~ 0.95 1 npueeaeH-
HbIX B Tabn. 8.

Ta6bnuuya 8

ABCOMOTHOE [oMNyCKaeMoe ABGCOMOTHOE Aonyckaemoe
0
MaccoHam fons aneMeHTa. % pacXoXenve. % MaccoHam fons anemeHTa. u. pacxoxfeHvie, &

0.00010 0.00006 0.005 0.001
0.00030 0.00010 0,010 0.002
0.00050 0,00015 0.020 0.004
0.0010 0.0002 0.040 0.00?
0.0030 0.0005

[na npomexKyToUHbIX 3Ha4YeHM MacCcoBbIX ,L'J'OI'IEI7I onpepensaemMbiX 3N1€MEHTOB A0NYCKaeMble PacXoX-
LEHNA paCCYUTbIBAKOT METOA0M NNHENHOW nHTEpnonAunn.

6. KOHTPOJIb TOYHOCTW AHAJIN3A

KOHTPO/b TOYHOCTM aHaNn3a NPoBOASAT MO CTaHAAPTHLIM 06pasLam cocTasa cepebpa B COOTBETCTBUM
cn. 15 TOCT 28353.0.
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NMH®OPMALIMOHHBIE JAHHbBIE

1 PA3PABOTAH W BHECEH [naBHbIM ynpaBneHneM AparoLeHHbIX MeTalioB 1 anmasos npy Cosete
MwuHuctpos CCCP

PASPABOTUUKUN

B.A. Manbix, KaHA.u3.-mat.mayk (pykosoautenb Tembl): T.[. [opHOCTaeBa, Kang.XxvM.Hayk;
I.E. EpkoBuy, KaHi.u3.-mat.nayk; M.B. Yconsuesa; T.M. Cegplx; J1.B. TNoTaHWHa

2. YTBEPX/EH W BBEAEH B JEVICTBUE MocTaHoBneHMeM [ocyaapcTBeHHOro kKommuteta CCCP Ho
YMpaB/ieHN0 Ka4yecTBOM NPOAYKUMKM 1 cTaHAapTam oT 29.11.89 Ne 3523

3. B3SAMEH IOCT 13638.2-79

4. CCblI/1IOYHbLIE HOPMATUBHO-TEXHUNYECKNE JOKYMEHTbDI

06 uiniuiciie HTA. na Homep nyHkTa, O603Ha4eHve HT/,. Ha KOTOpbI nama Homep nyHKTa,
KOTOPbI fAama cCbiika pasgena CCblnka paTnena

FOCT 14261—
FOCT 14262-78
FOCT 14836-82
FOCT 14837-79
FOCT 17614-80
FOCT 20448-90
FOCT 22861-93
FOCT 23620-79
FOCT 25336-82
FOCT 28353.0-89
FOCT 29169-91
FOCT 29227-91-TOCT 29230-91
TY 6-09-03-462-78
TY 6-09-1678-86
TY 6-09-2024-78
TY 48-1-10-87

FOCT 123-998
roct 849-97
roct 859-2001
roct 1089-82
roct 1770-74
rocTt 3640-79
rocTt 4055-78
FOCT 4456-75
FroOCT 5457-75
roct 5817-77
roct 6008-90
rocT 6835-2002
rocTt 10157-79
roct 10928-90
roct 1112584
roCT 12342-81
roct 13610-79

;3.2.1;,332;6

LT N N N T N N N T N N
L N N N N N

5. OrpaHuy4eHmne CpoKa AeincTBusa cHATO no npoTokony Ne 5—94 MexXrocyaapCTBEHHOIO COBeTa Mo CTaH-
fapTusauum, metponoruu n ceptndmukauum (MYC 11-12—94)

6. MEPEN3OAHWE. Oexabpb 2005 T.
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