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Hacrosuiuii crangapr ycTaHaBJHBAeT T'PABUMETDPHUECKUH METOJ
OnpeAe/€HUA DeAKO3EMEJbHBEIX JIEMEHTOB NIpU MaccoBod goJie ot 0,2
1o 2,0% 4 aToMHO-a0GCcOpOLUUMOHHBIA METOJ OIpPeAEeJeHUST UTTPHS IPH
mMaccoBO# npoJie urttpus ot 0,1 1o 2,0%.

1. ObIIUHE TPEBOBAHMUA

1.1. Obuine TpeboBanus Kk MetogaM anaauza —no ['OCT 25086
C JOIMOJHEHHUEM.

1.1.1. 3a pesyabTaT aHaJgu3a NPHHUMAIOT cpeaHee apudmMeTHUIECKOE
pe3yJbTaTOB ABYX OIIPElAeJIEHUH.

2 TPABUMETPUYECKHHU METOI ONPENEJEHUA
PEJAKO3SEMEJbLHLIX 3JIEMEHTOB

2.1. CymHocTh MeTO/Aa

MeTtoa OCHOBAH Ha pPacTBOPEHUU MNPoOB B PacTBOPE THIAPOOKHUCH
HATpUs, OTACJECHUU AJIOMHUHHHUS, UHUHKAE, MeIH, HUKEas, KagMug, ocaxk-
J€HUU pelKOo3eMeJbHBIX 3JEeMEHTOB IlllaBeJieBOH KHCJOTOH, NPOKaJHUBa-
HUH ocaaka npu temneparype 900—1000°C no OKCUAOB M HX B3BELIU-
BAaHHH.

22. AnnmapaTypa, peakKTHBB H PACTBODPH

[Teub My enabHas.

Harpusi ruapookucs no I['OCT 4328, pacteopw 200 r/am3 u
20 r/am3.

Uananne o¢uuuadbHoOe [lepeneyaTka BoOCHpelieHA

x
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Amvmuak Boansift no F'OCT 3760.

Kucaora consanas mo 'OCT 3118, naornocteio 1,19 r/cM?, pactBo-
ol 1:1,2:98 u1:99.

Kucaora aszornas no I'OCT 4461, naotnoctbio 1,35—1,40 r/cm?,
pactBop 1.1

Cumech kucJaor: 90 ¢m?® pacrBopa coJissHOH KucjoTH 1:1 nmomemalor
B cTakaH BMectuMocThio 500 em3, nmpuausaior 10 cM3 pacTBOpa a30THOM
KHCJIOThI H IepeMellnBaloT.

Harpuit Tterpabopuokucanii 10 Bognbii mo [OCT 4199, pacrsop
20 r/ams.

Kucaora masesaeBasg no 'OCT 22180, pacTBOp, HACHILLECHHBIN [PH
KOMHATHOH TeMnepatype, u pactBop 30 r/ame.

Ammonuni xaopuctuiii no 'OCT 3773, pacrBop 250 r/am®.

MeTHa0BBIH opaHXeBhIH, pacTBop 1 r/ams.

Ancopbenr (mauepupoBaHHas Oymara): 100 r H3MeJbYyeHHBIX
PHABTPOB («KpacHas JEHTa») IOMELAalT B CTakKaH BMECTUMOCThLIO
500 cMm?3, npuausawT 300 cM® ropsdyen BOAB H NEpEMEILIHBAIOT MelIa-
KOH ;10 NMOJAYyYeHIs OJTHOPOJNHOH MacCCHI.

23. [IpoBegenune aHaJgusza

2 3.1. HaBecky npobbl mMaccoit 1 ©r noMelmawT B CTakaH BMECTHMO-
ctbio 300 cm?, npuauBaioT 40 cM® pacTtBopa THAPOKCHAA HATpPHUA
200 r/aM® u pacTBOpPSIOT CHauaJa IPU KOMHATHOH TeMiepartype, a Ioc-
Jie Npekpauledisa OYpHOH peaklilMu — IIPH HarpeBaHHUH.

K pacrBopy npuauBart 200 cMm3 Kulsmied BOJbI, NEePEMEUIUBAIOT,
N30T OoTCTosATbcsA B TeueHHe 30—40 MHH H OTQPHJILTPOBBIBAIOT BSIIIAB-
LMY ocafoK ueped ABa (pHABTPA cpeaHed NaoTHocTH («6esnast neHTa»)
¢ agcopberntoM. CTakaH H 0CaJ0K IIPOMBIBAXT 5—b6 pa3 pacTBOpPOM
ruipokcuaa Harpus 20 r/am® mopuusiMu mo 20 cms.

23.2. Ocagoxk Ha (PHUJAbLTPE PACTBOPSIOT HAJ CTAaKAaHOM, B KOTOPOM
IPOBOAUJH pacTBopeHHe n1pobrl, B 40 cM2 ropsaYeii cMecH KHCJOT, [PH-
auBast cHauaqaa 20 cMm?® cmecu H ABa pasa no 10 cm3, GUABTp IpoMbIBA-
IOT MSTh Pa3 ropsiyUM PacTBOPOM COJISHOH KHCJOTH: 2:98 nmopuusaimu
no 20 cw?

K oxnaxaenHoMy pacrtBopy npusuparotT o0 cmM3 pacTBopa XJOPH-
CTOr0 aMMIOHHA, 100aBJSIOT 2 KalJHu METHJOBOTO OPAHXKEBOro, aMMHU-
aK 10 nepexonga okpacku B xkeathld user u 100 cm® pactBopa Oyphl
[IpH [epeMeLIHBAHHU CTEKJSHHOH NaJOuKoHi. PacTBopy ¢ oCaakoM JAa-
I0T OTCTOATBCA B TeueHue H0) MuH.

Ocanok oTUABTPOBLIBAIOT uepe3 GUAbTp cpeaHelt naoTHocTH («be-
Jdast JeHra») ¢ aacopOeHToM, NpoMbIBalOT 5—6 pa3 pacTBopoM Oyphl
H pacTBOpPsOT Ha puabTpe B 30 ¢M® ropsivero pacrBopa COJSTHOH KHC-
adoTel 11 Haa crakaHoM, B KOTOPOM TIPOBOAMJIH OcCaxKiaeHue, (pHJAbTP
IIPOMBIBAIOT IIITh PA3 IOPSUHM PACTBOPOM COJSHOH KHCAOTH (2 98)
MOPUHAMVH 110 20 ¢v?

233 PactBop BBIDAapuBalOT A0 BJAXKHbLIX COJIeH, TPHJAHBAIOT
o0 cm? ropsiuero pactBopa coasitHoi kuceaoThl (1 99) u pacTBOpPAIOT
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C. 3 TOCT 11739.22—90

COJIM NPH HarpeBaHuu. 3aTteM K pacTropy npuausaior 30 cMm® ropsuen
BOJAKl 1 B HECKOJbKO nmpuevwos D0 ¢M ropsiyero HacHiHIEHHOTO PacTBO-
pa ulaBeJeBOH KHCJAOTH, TUIATEJbHO NEpEMENInBasi pacTBOpP CTEKJAH-
HO#l maJiouko#l Tak, yroOb OHAa Kacajach JAHa cTakaHa. PacrtBopy c
OCAJKOM AaloT OTCTOSAThCS B TedeHHe 12 4 M 3aT€M OT(QHILTPOBBIBAIOT
uepe3 ABa (QuUAbTPa CpeAHEH MJOTHOCTH («O6enas JieHTa») ¢ ancopben-
TOM.

OcaloK npoMblBalOT o—b6 pa3 pacTBOPOM II{aBeJIEBOH KHCJIOTH
30 r/am? mopuusimu no 20 cmd.

2.3.4. ®UabTP C OCAAKOM IOMEIIAIOT B AOBEAEHHBIN [0 MOCTOSAHHOH
MacChl 1 B3BeHICHHBH (papPopoBLIH TUrE€Jb, IOACYIHHUBAIOT, OCTOPOXKHO
030JISIIOT, HE AONYCKasl BOCIJIAMEHEeHHs, IPOKAJNUBAIOT B My(EJNbHOH ne-
yn npu temneparype 900—1000°C B Teuenue 2 4, oXJaXKAaKOT B IKCH-
KaToOpe U B3BELIUBAIOT.

24. ObpaboTKa pe3yabTAaATOB

2.4.1. MaccoByio A0 CYMMH peIKO3€MeJibHBIX 3JMeHTOB (X) B
HPOUWEHTAaX BBIYUCIAIOT 10 hopMyJe

Y= m—ma)n 104

m , (1)
rae M, — Macca THT.IS C OCaJKOM, T;
Mo — MdCCa THIIA, T,
1 — KO3(p(HUIHEHT nepecyera OKCHIA PeAKO3EMEJNbHOIO 3JEeMeHTa

Ha 3JeMCHT:

OKCH1a HTTPiHA HA HTTPHUH 0,7874;
OKCH1a JaHTaHa Ha JaHTaH 0,8527;
OKCH1a HeoAUMa Ha HEOJIHM 0.8573:
OKcHJa Ipaseoanma HAa npaseoaum 0,8544;
OKCHAA LEeDHA Ha LUepHH 0,8141;

sl — Macca HaBeCKH [1DpoOHI, T.

242, PacxoimaeHis pe3v.bTATOB HE JOJXKHB IIpeBbIUIATHL 3Haye-
HUH, nipiiBe1edHbix B Tab.1. 1.

Tabnumnal

AGCONWTHOE HONyCKaeMOe pacxo.spgeHue, 95

Maccorag go 17 poAkO3eMe T5HHX 31eMeHTOB,
0 pe3y.1bTaTOB IapaJ-

JeJbBBIX onpexegequi| PE3YAbTATOB aHAaaIH3a

L - il . N i

Or 020 10 0,30 Bx.Imwu 0,03 (0,04
Ce. 0.23 » 0,50 » 0,05 0,06
» 0,50 » 100 » 0,08 0,10

» 1,00 » 200 » | 0,10 0,15
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F'OCT 11739.22—90 C 4

3 ATOMHO-ABCOPBHUOHHDBIM METOJX OINPEONEJEHHUYA HUTTPUA

3.1. CYlWwHoCcThr MeTOJHaA

MeToa ocHOBaAH Ha pacTBOPEeHHHU NPOCHl B CONSHOHU KHCJAOTE B IIPH-
CyTCTBHH IIE€POKCHAA BOAOpPOJAA H MOCJAEAVIOIEM H3IMEPEHHT aTOMHO
a0cOpOUMIT UTTPUA NPU AJHHE BOJHH 410,2 HM B mJaMeHH aleTH.IeH-
3akHCh a30Ta.

3.2. AnnmapaTypa, peakTHBB U PacTBOPH

CnekrpodoToMeTp aTOMHO-aB6cOPOLUOHHBIA ¢ HCTOUHHUKOM H3JYyue-
A AJS UTTDPHSI.

Aunerunen no 'OCT 5457.

3aKHCh a30Ta MEAHUMHCKASI.

Kucaora coasrast no 'OCT 3118, nnorHocteio 1,19 r/cM?®, pactso-
opi 1: 1w l:99.

Kucaora aszotunass no 'OCT 4461, naotHocthio 1,35—1,40 r/car’.

Kuciaora cepgas no I'OCT 4204, naotHocTthio 1,84 r/cwm®.

Kucaora dpropucroBogopaanas no FOCT 10484.

Kanuit xaopucrbiit mo TOCT 4234, pacteop 20 r/am®.

Bonopona nepokcun no 'OCT 10929,

Huxens xaopucthii no 'OCT 4038, pactrop 1 r/am3.

Amomuanni no F'OCT 11069 mapkr A999.

PactBop anwomunus 20 r/am3: 10 r anwoMuHUs [IOMEUAOT B CTAKAH
amectuMocTbio D00 cMm?3, nobasasior 50 cm3 BoABL, a 3ateM HeOOJIbIIH-
vin mopuusamMu 300 cm® pacTBopa coasHoi kucaoth (1:1) U pacrTBops#-
0T IIpH YMEepeHHOM Harpesauuy, fodbasiasa 1 c¢M3 pacTBopa XJIOPHCTO-
ro HUKessi. PacTBop 0XJaxKAaloT A0 KOMHATHOH TeMIiepaTyphi, NepeHo-
cAT B MepHYI Koa0y, BMecTHMocTbio H00 cM®, gosuBalOT BOAOH 10
VETKH W NEPEeMELIHBAIOT.

MTTpuii MeTanIHYeCkKUd BbICOKOH YHCTOTHI.

CraunapTHble PacTBOPBI H1TPHA,

PactBop A: 1 r MeTanaHyeckoro UTTPHS MOMEIIAIT B KOHHUECKVID
%010y BMecTHMOoCThio 250 c¢M3, no6aBasiorT 25 cM? pacTBopa COJIAHOL
rnucaoThl (1:1) u pactBopsitoT npu ciaaboMm uarpesanuu. Ilocae pac~-
BOPEHIIA HTTPHS pPacTBOP OXJaxkKIAawT A0 KOMHATHOM TeMOepaTyVDdi,
JePeHoCsaT B MEPHYI0 KOoJ0y BMecTuMOCThiO 200 ¢M°, 10.1MBaOT BOIO
10 VIeTKIl U NepeMelIHBaloT.

] cm? pactBopa A coaep:xkur 0,000 r urTpHus

PactBop b: 20 cM?® pacTtBopa A nepeHocsT B MEDHVIO KOJI0Y BME-
ctuMoctbio 100 ¢ev?, 106aBasgoT O ¢M® pacTBopa COJISHCH KHCTOTH!
(1-1), 100 1BA1OT BOAOH A0 METKH H IIePeVMelIUBaI0T

I cv3 pactBopa b cogepxur 0,001 r urTpu4.

Pactop B: 10 cw’® pactBopa A rnicpeHOCST B \MePHVIO KO0y BME-
cTumocthio 100 cm?, mobaBasgmwT O cM? pacTBopa COJISHOM KHCIOTEH
{1:1), 10HBAIOT BOAOH A0 METKH H TepeMelinBaloT.

| cM?® pactBopa B comep:xkut 0,0000 r arTpls.
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33 IlpoBepeHue anaausa

331 Hasecky npo6ul Maccon 0,5 r moMeulaoT B KOHUUYECKYIO KOJI-
Oy BMecTUMOCTbIO 200 cM?, npuauBaioT npubausutesbHo 10 cM3 Boan
U 3aTeM HeOOJbIUUMH MOPUHAMH 20 CM3 pacTBOpPa COJISSHOH KHUCJOTHI
| 1 Koaby HakpbiBalOT 4acOBbLIM CTEKJOM H OCTOPOXKHO HArpeBaioT
[0 IOQJIHOTO pacTBOpeHHus1 HaBeckH JloOaBaswr 3—O Kanejb INEPOKCH-
Ja BOAOPOAA U KHIIATSAT PACTBOP B T€UEHHUE 3 MUH

HacoBoe CTEKJIO H CTEHKH KoJCbl ONOJACKHBAIOT BoAOH PactBop
OXJIaXK 40T A0 KOMHAaTHOH TeMIlepaTyphbl, NEPEHOCAT B MEPHYIO KOJ
Oy BMmectumocthio 100 cm?, nobGaBaswT 5 cM3 pacTBOpa COJNSAHOH KHC-
aorel (1 1), 20 cM?® pacTtBopa XJA0PHUCTOrO KaJjHsd, AOJHBAIOT BOJOH
10 METKH I [epeMelInBaioT

332 Ilpu maccoBoii poJie kKpemHusi menee 1Y% pacrtBop, ecau oH
He Ipo3paueH, (PHABTPYIOT 4epe3 CyXOoH (HUALTP CpedHEH IJOTHOCTH
(«benas JeHTa») B CcTakaH, orOpachiBasi nepBble NOPLUUH (PHIAbTpPATA

333 Ilpu maccoBoi JpoJe KpeMHHUs cBbille 1Y% rMocje OKOHUaHUSA
pacrBopenusa nmo 1 331 pacrBop PUALTPYIOT uepe3 (QHIBTD CpPelHEH
IJIOTHOCTU («0esasi JieHTa») B MepHVIO KoJ0y BMecTHMoCThio 100 cM?

Ocanok Ha (QuabTpe NpPpoMBIBAKOT 2—3 pas3a ropsgydM pacTBOPOM
coJisiHOH KucaoTel (1 99) nopuusamu no 10 em® (ocHoBHOH ¢ uabTpaT)

OHJAbTP ¢ 0CAJAKOM NMOMEUIAalT B IJIATHHOBBIM THrEJb, BHICyUIHBa-
10T, 030JIAI0T, HE JOIlycKasl BOCIJIAMEHEHHUS, H NPOKAJHBAIOT IIPH TEM-
nepatype 500—600°C B teuenue 3 mMuH [locse oxymaxkaeHus K coaep
XKHMOMY THUrJS1 A00aBasilOT 4 Kanjau CepHOH KHCJOTH, & ¢M® (PTOpH-
CTOBOJOPOAHON KHCJOTHl H HO KaIvIgM a30THYI0 KHCJIOTY AO IIoJyye-
HUSA Mpo3pauHoro pacrsopa JlaJiee pacTBOp ymapuBaioT Jocyxa, IoOCJe
OXJIAXKJIEHHSA OCTATOK CMAuUBalOT 2—3 cvw? BOABI H PACTBOPSAOT B 2—
3 cM?® pacTtBopa coJisHOH KHcaoThl (1 1) mpu HarpeBaHuH

PacTBop NpUCOENUHAIOT K OCHOBHOMY (PHJABTPATY B MEPHOH KoJbe
BMecTHMOCTbIO 100 cM?3, noJUBAaOT BOAOH A0 METKH H I[I€pEMEUIdBaloT

334 PacrBop KOHTpPOJIBHOrO ONBTA roTOBAT corsacHo mmn 33 1,
332 n 333, UCTIONB3YSI BMECTO HABECKH IPOOBI HABECKY aJIOMHHHA.

335 [locrpoenue epadyuposoumsiy epaguxkos

3351 Ilpu maccoso#t mone urtpus or 0,1 mo 1,0% B cemp Mep
HbIX KoJa0 BMecTUMocTbio 1o 100 c¢m?® mpuauBaroT no 25 cM® pacTBopa
aJIOMHHHA, B ILIecTb u3 nux ormepswor 1,0, 2,0, 4,0,6,0, 8,0, 10,0 cm?
craHpaprTHoro pacrBopa B, uto coorserctByer 0,0005, 0,001, 0,002,
0,003, 0,004, 0,000 r urTpuda

3352 Ilpu maccosoit go.ge HTTpHa cBuiwie 1,0 10 2,0 9% B ceMmb
MepHBIX KOJ0 BvecTuMocThio no 100 ¢cv® npusuBarT no 25 cMm? pacr-
Bopa aJIOMHUHHS, B HlecTb W3 HHX otMmepswT 5,0, 6,0, 7,0, 8,0, 9,0,
10,0 cm® cranpapTHoro pacrBopa b, utro coorBercTByer 0,000, 0,000,
0,067, 0,008, 0,009, 0,01 r urTpus

3353 B pacrtBopul B KoJsbax no nn 3391 n 33052 nobGaBasgroT
no b ¢m?® pactBopa cogasiHod kucaortwl (1 1), mo 20 cMm? pacTtBopa X0
PUCTOTO KaJHsl, AOJHBAWT BOJOH J0 METKH H IE€PEMEUIUBAIOT
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3.3.6. PactBop npoO6H, pacTBOP KOHTPOJBHOrO ONKHTA U PaCTBO-
PHl AJs MOCTPOEHHS TPaAyHPOBOYHOro rpaHka pacnuisioT B NJaMs
ALIETHJIEH-3aKHCh a30Ta H HU3MEPAIOT aTOMHYIO abcopOnuio HTTPHA NPH
nJuHe BoJHbl 410,2 M.

Ilo nosiyueHHBIM 3HAYeHUAM AaTOMHOH abCOpOLMH U COOTBETCTBYIO-
II[UM HM MAaCCOBBIM KOHLEHTpalUfAM UTTPUA CTPOAT IPaiyUPOBOUYHHH
rpaduk.

MaccoByo KOHUEHTPALHUio UTTPUSA B pacTBOpe npoOW U B pacTBope
KOHTPOJIBHOI'O OIBITA ONpPEAeNSIOT M0 IPaiyHpPOBOUHOMY rpadHKy.

34. O6paboTka pe3yJbhTaToOB

3.4.1. MaccoBylo gosio urrtpud (X:) B NpPoOIEHTAX BBHIYHCIAAIOT IO

popmyJe

X, = L=tV 09

m 3

(2)

rae C; — maccoBas KOHUEHTPaLHsA UTTPUSL B pacTBope npobbl, HalieH-
Hasi [0 TPaAyHUPOBOYHOMY rpadHuKy, r/cM?;
C, — maccoBasi KOHUEHTpPALMsA HTTPHSA B PAacTBOPE KOHTPOJBLHOIO
onblTa, HAHAEHHAas MO rPaAyupPOBOUYHOMY rpaduky, r/ems;
V — o6bem pacTBOpa npobsl, cM?;
M — Macca HaBeCKH NpoOHi, T.
3.4.2. PacxoxaeHusi pe3yJbTaToOB He MOJKHB IIpPEeBbIIATb 3HAye-
HHUH, IPHBEJECHHBIX B TA0OJ. 2.

Tabauuyua 2

AGCONI0THOE AONYCKAeMOe pacXoxpgeHue, 9%

e

D
Maccosag 1018 HTTpHA, Y% peayJIbTaTOB mapal-

Or 0,100 1o 0,250 BrJKOU. 0,015 , 0,020

Cis. 025 » 0F » 0,03 0,05
» 0,60 » 1,00 » 0,05 0,08
> 1,00 » 2,00 » 0,10 0,15
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