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FTOCYZAPCTBEHHBIN CTAHAAPT COIO3A CCP

CBUHELL BBICOKON YUCTOTHI

I'oCT
CnexTpajbbiit METO onpeieneHus HATPHS, 27518.2—77

KAbIMA, MATHHSA, AMIOMMHHA, JKeje3a ¥ TaLTHA

Lead of high punty. Spectral method for the determi-
nation of sodium, calcium, magnesium, aluminium,
iron and tallium

OKCTY 1709

Hata ssenenus 01.01.78

HacTrosiuil craHaapT ycTaHaBJIMBAET CHEKTPaIbHbIA METOI OIlpelae-
JIECHAS MAacCOBOM JOJHU AJIIOMUHUSA, XKee3a, KaJIbLUA, Mariusi, HaTpus M
TAJUIMA B CBUHLE BblCOKOM yucToThl Mapok C0000, C000, CO0 B unrep-
pasie oT 5-107° no 11074 %.

MeTox oCHOBaH Ha H30MpaTeJbHOM XJIOPUPOBAHUMU NMPUMECEHN IMYTEM
NpEABAPUTEJBHOIO CILUIABJICHUS CBUHLIA C XJIOPUCTHIM CBHHLIOM B Kpatepe

YTOJbHOIO 3JIEKTPOJA MPH HArpeBaHUM U MOCACAYIOLIEM CIIEKTPAJTBHOM
aHAJIU3€ MOATrOTOBJIEHHBIX MPoo.

1. ObBIIME TPEBOBAHNA

1.1. O6uine TpeboBaHusa K Metoay aHanu3a — 1o 'OCT 22518.1.
(M3menenHan penakumsa, Msm. Ne 2).

la. TPEBOBAHHNA BE3OIIACHOCTH

la.l. TpeboraHus 6ezonacHoct — no FOCT 22518.1.
Pazn. la. (Beeper ponoasmrennuo, Mam. Ne 1).

2. AIITITAPATYPA, MATEPHUAJIBI U PEAKTHUBDI

Cnexrporpad nudpakunoHHblii Tuna JPC-8 (KOMIUIEKTHAs yCTa-
HOBKA).

MuxkpodoTroMeTp a1000ro THNa, NO3BOASIOLIMUIA UIMEPATD TUVIOTHOCTD
MOYEPHEHUA AHAAUTUYECCKUX NUHHNI.

HMinanne odpnunamuoe IlepeneuaTka BOCHpemeHa

15


http://geobases.ru/rubric/%D1%82%D1%8D%D0%BD/0

C. 2 T'OCT 22518.2—-177

['eHepaTop MOCTOAHHOrO TOKA, MO3BOANIOLIMI MONYUUTh HATIPSDKEHUE
200—400 B u cuny Toka 20 A.

DileKTporuiMTKa HarpeBarenbHasa mo FOCT 14919.
CTaHOK sl 3aTOYKM YTOJIbHBIX 3JIEKTPOOB.

JJiekTporeyb Tpybuyaras BepTukaabHas Ha 300 Bt (cM. yeprex).
Becbl aHajMTHYecKHE C MOrpeUIHOCTHIO B3BELIMBAHHA He Ooiee

0,0002 r 1 Bechl TOPCHOHHbIE C MOTPELIHOCTHIO B3BELIMBAHUA He GoJee
0,001 r.

Kon6sl mepHbie o TOCT 1770 sMecTuMocTbio 100 cMm?,

Munerxku sBMectuMoctbio 1, 2, 5 1 10 cm? o T'OCT 29169—91.
CrakaHb! KBapleBbie BMeCTUMOCTbIO 50, 100 1 500 oM.
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[ — 3nexrpoa ¢ npoboit; 2 — ksapuepas Tpybka; 7 — Harpesarteab Ha 300 Br;
4 — xopnyc rneyu; 5 — ronkarenp;, 6 — duxcarop

Yamky BbeInapuBaTeJbHbIE KBapueBble BMecTUMOCTbio 75, 100
200 cm°.

[TuHLIeTBI XpOMUPOBAHHBIE ¢ HAKOHEYHHKAMU U3 dToporuiacTa.
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TrocCT 22518.2-77 C. 3

[HInmarenu U3 opraHUYECKOro cTekia.

[ToocTaBKu MIs 31EeKTPONOB U3 HEPXKABEIOLIEH CTANU U OPraHUYECKOro
CTeKJI1a.

Hox ¥3 THTaHA WIH TAHTajA.

BaHOYKH MOAM3TWIEHOBBIE WM TUIACTMACCOBBIE C KPbILLIKAMU BMEC-
TuMocTblo 50— 100 cm3.

CexkyHaoMmep.

SNEeKTPOAb! YrojibHble 0co00it YHCTOTHI AHaMETPOM 6 MM C KpaTepoM
nuamerpoM 4,5 MM, raydouHo#t 10 MM M KpaTtepoM AuaMeTpoM 4 MM,
rIyouHOH 4 MM, a TaKXKe KOHTP3JeKTpoAbl WIHHOK S0 MM, OAMH KOHEILL
KOTOPBIX 3aTOYeH HA YCEYEHHBIH KOHYC.

MotomnactuHku cnekrporpadpuueckue THroB I, 1l wnu YDI-3 u
«ITAHXPOM».

Bona nuctwinuposanHas no 'OCT 6709, neperHaHHasi B KBapLeBOM
[eperoHHOM arnapare, CBeXeIpHroToBJIeHHAs.

Kucnora azotHass no I'OCT 11125 (npu HeobXxoauMMOCTHU IBaXIbI
NMepEeroHsilIoT B KBapLIEBOM arirapare).

Kucnora constHast no N'OCT 14261, oc. u.

CsuHel Boicokoit yuctoTel no N'OCT 22861.

XJIOpHUCTHIN CBUHEL[, TOTOBAT CJACAYIOLIUM 00pa3oM: 15 r cnekrpaib-
HO-YMCTOrO HUTPATA CBUHIIA pacTBopsioT B 150 cM® AMCTWUIMpPOBaHHOM
Boasl. K pactBopy npwiusalor 3 cM’ constHoit kuciotsl. [Ipu 3TOoM

BbIMMAJaeT XJIOPUCTHI cBHHel. PacTBop AeKaHTHpYIOT. OcamoK ABaKIbl
npoMbiBaloT 30 cM’ AUCTWUIMPOBAHHOI BOJAbI M BBHICYLUMBAIOT. XJIOpUC-
TBIA CBUHEL[ XPAHAT B NMOJUITHJICHOBON OaHOYKE.

HutpaTt cBHMHLA; roTOBAT cienyomuM ogpazomMm: 40 r cBMHIIA MapKu
C0000, Hape3aHHOro KyCOYKaMH Maccou 50—500 mr, noMelaloT B KBap-
LEeBblii cTakaH BMecTUMoOCTbio 500 cM’ (Ha CTaKaHe npeaBapUTEIbHO
nenator Metky Ha 200 cm’), npwimBaior 150 cM’ a30THOM KHUCIOTHI,
pa3basyicHHOM 1:2, ¥ npu HarpeBaHUH pacTBOPAIOT. K ropsueMy pacTBopy
no6apnsior 150 cM? KOHIEEHTPUPOBAHHOI A30THOM KMCJIOTHI, HATPETOM [0
kurieHusi, mopuusiMu o 10—30 cm’. TlonyyeHHbI pacTBOpP BMecTe C
obOpa3oBaBUIMMCA OCAAKOM HHUTpaTa CBUHLIA BbIMIAPHUBAIOT A0 OOBEMA
200 cm’. CrakaH OXJIaXAAIOT B MPOTOYHOI BOAE U OXJIAXKIEHHBIIt pacTBOP

neKaHTUpyior. Ocagok ABaXabl MPoMbiBaoT B 30 cM? KOHUEHTPUPOBAH-
HOM a30THOW KUCNOTHI, MMOCAE YEro BHICYLIUBAIOT U HATPEBAIOT HA TUIUTE
0 TipekpauieHus BolaeaeHusa napos NO,.

PactBop xnopucToro Hatpus, comepxaiuii.0,01 Mr Hatpusi B 1 cm>.
PactBop xitopucroro kanblus, coaepxaiuuii 0,01 Mr kanbuus B 1 cm’.
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C. 4 TOCT 22518.2—-77

PacTBop Xx10pucTOro MarHusi, conepxawuit 0,01 mr mariusi B 1 cm’.

PactBop xnopucroro anioMuHus, coaepxawmi 0,01 Mr anioMUHUS B
1 cm3.

PacTBop xsopucToro xenesa, coaepxauuit 0,01 Mr xenesa B 1 cm’.

PacTBop xsopucToro Tauusi, coaepxauuit 0,01 mMr Tauusg B 1 cM°.

[TepeuncieHHbIE paCTBOPbI TOTOBAT PACTBOPEHUEM PACCUYMTAHHbBIX KO-

JIMYECTB METAJJIOB, UX OKMUCJIOB WIH XJIOPUCTBIX COJIeit B COJSTHOM KHUC-
JoTe.

[TonyyeHHbIE pacTBOpbl pa3baBAAIOT BOMOM, NMEPEHOCAT B MEPHBIE
KOJIObI, JOBOOAT OO METKU BOLOHW U MEpeMElLIUBAIOT.

PactBop 1; roTroBsT caeaywouium obpa3soM: B MEPHYIO KOJIOY BMECTH-
MocThio 100 cM’ orbupalor numneTkoit no 10 cM? pacTBOpoB XJIOPUCTOTO
HaTpHA, KaJablLIUs, MarHus, ajJiOMUHHUA, Xeje3a, TAUIMA W JOBOIAT 1O
METKHU BOJOH.

PactBop 2; roToBAT cinenyiouidM obpa3oM: B MEPHYIO KO0y BMECTH-

MocTbio 100 cM’ oTbupalor nunerkoit 10 cM’ pactBopa 1 M-A0BOAAT 1O
METKH BOIOM.

[TposiBUTEIb METONTHUAPOXHUHOHOBBIM.
Ddukcax KUCIbIMA.

OOpa31lbl CpaBHEHUA.

[IpuMeyaHHe. Jdonyckaercsa npuMeHcHue NpUOOPOB ¢ (POTOINEKTPHU-

YeCKOH perMcTpalMeil crexTpa M ApYrux CrneKTpalbHbiX NpHOOPOB, MAaTEPHAJIOB,
pecakTUBOB H (DOTOIUIACTHHOK, 0OecreyuBaloOlIMX TMOAYyYeHHE TMoKa3aresieii Tou-
HOCTH, perjlaMeHTHPOBAHHbBIX HACTOSALIUM CTaHIApPTOM.

(U3menennasn peaaxums, Mam. Ne 1, 2, 3).

3. [IOAT'OTOBKA K AHAJIIN3Y

3.1. OcHoBoO# U1 NPUTrOTOBJIEHUS 00pa3LI0B CPABHEHHUSA CIYXUT XJIO-
PUCTBIH CBUHELL.

B ksapuesyio yauiky BMectuMocTbio 100 cM’ momelaior HaBecKy
XJIOPUCTOrO CBMHUA M BBOJAT MOJYYEHHBIE pacTBOpPSLI. s npUroTosJe-
HUs1 0Opa3LOB ¢ MaccoBoii nonei nmpumeceit 1.107° 1 3-10~> % Ha Kaxabli
] r xnopucTOoro cBMHLA 6epyT cooTrBeTcTBeHHO 1 M 3 cM® pacTBopa 2.
JUls TIpUTOTOBJIEHUST 00Opa3LioB C MaccoBoit moneit nmpumeceit 1.107% u
3.10~% % Ha kaxuapiit 1 r xJIOprCTOro CBMHLA 6€pyT COOTBETCTBEHHO 1 H
3 cM’ pactBopa 1. lonyckaercs roroBUTh o6pa3Libl CpaBHEHHS, cofepXKa-
IUE TOJBLKO OTHEJbHbIE OINpeaessieMble MpUMecH. B 3aBUCUMOCTH OT
YUCTOTHl aHAJIU3MPYEMOro CBHHLA JOMYCKAETCA U3MEHATb COAEpXXaHHeE
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rocCT 22518.2-77 C. 5

npuMeceit B obpa3uax. CoaepxaHue MNMpuUMeceid B OCHOBE OIpEAesIOT
METOAOM J00aBOK 1 BBOAAT MOMpPaBKY B pPacyeTHYIO MACCOBYIO HOMNIO
npuMeceif. Uit 3Toro or NoAroToBAEHHbIX 06pa3L 0B CpaBHEHUsI OTOUpa-
IOT Ha TOPCHOHHbIX Becax HaBeCKU Macco# rno 5O Mr ¥ nmoMellaroT Ux B
KpaTephbl YTONbHBIX 3JIEKTPOAOB (pa3Mepbl KpaTepa 4 x 4 MM). DneKTpobl
npeaBapuTeNbHO O00XHUIraloT BMECTE C YIrOJbHBIMH KOHTPIJEKTPOAAMH.
Crnektpbl doTorpadupyloT, KaKk yKa3aHo B pa3n. 4.
(U3menennas pepakunsa, MamM. Ne 3).

4. IPOBEAEHUE AHAJIN3A

4.1. YroneHble 3neKTpobl ¢ pa3MepoM Kparepa 4,5 x 10 MM nipensa-
PUTEJIBHO OOXHWIaloT B Jyre NMOCTOAHHOIO ToKa CWIo 15 A B TeUeHHUE
30 c.

OnpencneHue nNpumecer seaerca meroaoM Ao00aBokK. Ot oOpaslioB
CpaBHEHHS OTOMPAIOT Ha TOPCHOHHBIX BecaX HaBeCKH Maccom no S0 Mr M
NoMelIalOT UX B KpaTepbl YrolbHbIX 3JIeKTponoB. B nepsylo rpymmny
3JIeEXTpoAoB (6 LIT.) MOMELAIOT CHEKTPAJIbHO-YUCTBII XJOPUCTBIN CBU-
Hell, BO BTOPYIO Tpynny 3jekTponoB (6 1t.) obpasel; ¢ MaccoBoil noJei
npumeceit 1.10~° %, B TpeTblo — o6pa3el] ¢ MaccoBOii oJieil nmpuMeceit
3.10—° %, B 4eTBepTYIO — OOpa3el] c MacCoBOI foeit npumeceii 1-10~* %.
B xparep Kaxnoro ajfexrposa noMewaor ceepxy no | r aHanusupyemMoro
CBUHLIA B BUJEe KycouykoB. IloaroTomjeHHble 3J€KTpoiAbl HArpeBalOT B
BepTHKAJIbHOHM Tpybuartoii meyu (cM. yeprex). [IpeasapurenbHo ee BKIIIG-
4YaloT B CETb Yepe3 ABTOTpaHCcHOPMATOP ¥ HATPEeBalOT L0 TEMIIEpATYphI
500—600 °C. Toakarenp NOAHUMAIOT B BEpPXHEE MOJNIOXEHHE. DIEKTPOX C
Npoboi MUHIIETOM YCTAHABJIMBAIOT B OTBEPCTHE U OIYCKAIOT BMECTE C
TOJIKATEJIEM B HUXKHEE MOJIoXeHUe. Boliepxupaior 1—2 MuH. [lonHuMa-
I0T 3NIEKTPOJ, BBEpX, YOUPAIOT B MOJACTABKY.

(N3menennan penakumsa, Uam. Ne 1, 3).

4.2. JlJis onpelesieHUsT KaIbLiMS U MarHus criektpbl dpotorpadupyror
Ha IIACTUHKY TYNA | npu tivpune wenu cnekrporpada 0,01 mm. ens
OCBCILIAIOT TPEXJIMH30BBIM KOHIEHCOPOM, MPOMEXYTo4uyHast guadparma
3,2 MM.

Ui onipenescHUs AIOMUHUSA, Xelie3a, TAUUIMS W HaTpUS CNEeKTpbl
dororpadpupyioT Ha iactUHKY THMNA [I1 u «flanxpom» (st HaTpusa) npM
iupuHe wmenu crnekrporpaga 0,02 mm. Lllenp cnexrporpaga ocseluaior
IBYXJIUH30BBIM KOHAEHCOpOM. HeaxpoMaTH3MPOBAHHBIM KOHIEHCOP
F =75 ycTaHaBAIUBAIOT OT UCTOYHUKA cBeTa HA paccTossHUU 100 MM U OT
mwenu — Ha 316 Mmm. Bpems skcnosuuuu — 30 ¢. Ucnapenue npobur u
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C. 6 TOCT 22518.2—-77

BO30YXeHHE CIIEKTPa NPOM3BOAST B AYre NOCTOSIHHOI'O ToKa CHiIoH 15 A.
Ha te xe ¢oTorutactiHKH ¢oTtorpadHpyloT CreKTp CBHHLA Yepe3 ICBs-
TUCTYNICHYATHIH WK TPEXCTYNEHYATHIN ocnabuTesib AN NOCTPOEeHUS Xa-
PAKTEPUCTHYECKON KPUBOM TUIACTUHKM.

(M3menennas peaaxuma, U3m. Ne 1, 2).

5. OBPABOTKA PE3VYJIbTATOB

5.1. CnexTpsl Kaxnoi npo6bl U 06pa3lioB cpaBHEHUsS1 poTorpadpupy-
IOT MO TPU pa3a Ha OAHOM rutacTHHKe. C nmoMolilbio MUKPpOdOTOMETPA HA
[IOYYEHHbIX CNIEKTpOrpaMMax U3MepsIoT nNoyepHEHUs JIMHUH ofnpenes-
eMBbIX 3JIEMEHTOB U MUHUMaJIbHOE noyepHeHHe doHa crpasa U ciesa OT
Hux. CpenHee u3 AByx U3MepeHUR ¢oHa NPHUHHMMAIOT 32 HCTHHHOE
noyepHeHne PoHa. CTpoAT XapaKTepUCTUYECKYIO KPUBYIO POTOIUIACTHH-
K. [lo HeH HaAXOOAT COOTBETCTBYIOIIME WU3IMEPEHHBLIM TMOYEPHEHUAM
3HayeHUs jorapudmoB UHTEeHCUBHOCTH lg(l, + Iy) W lgly, 3ateM mpu
nomoniv Tabnuy norapudpmos win annehikn Haxomst Iy + Iy w Iy w
Beryucasiior I, = (I, + Iy) — Iy. I'panynpoBouHble rpadUKH CTPOAT B
koopauHarax [, C, rne C — MaccoBast noss NpUMECH B obpa3siiax cpaBHe-
HUA B MNpolUeHTaxX. I'paduKA NpoAoKalOT A0 [epeceyeHHUsI C OChIO
abecuucc. Ynucnosoe 3HaYeHHE MOJY4eHHONH KOOPAMHAThl Ha OCH abcLMcC
(MaccoBag f0jd npumeceit) ymeHsninaot B 20 pas:

K= Maccacemnua _ _ 10r _,,
Macca xjaopMcroro ceydna 0,05 r '

@oToMeTpUPYIOT CIEAYIOLUHE aHAIUTUYECKHE JUHUU (JUTHHA BOJHBI B
HaHOMETpax):

HATPHUM . . . . . e e e e Na I 588,99

KABLUMA . . . . s e e Ca 1l 396,85; C 1 422,67
MarHMM . .. ... .. i iiinnn. . Mg 1 285,21

. (=) (< |+ ST Fe I 302,0

ATIOMMHHHE . .. ................. Al 1 308,21

TUUTHHA . . .. .. . e e e e, T1 I 276,78.

OTHOCUTENBHOE CpelHee KBaaparuyeckoe OTKIOHEHMWE, XapakTepu-
3yl01llee CXONUMOCTD pe3yJIbTaTOB MapasiejibHLIX ONpeaeIEeHUH U BOCIIPO-
U3BOAUMOCTb pe3yJbTaToB aHaiu3a, He nNpesblzaer 0,1. 3a
OKOHYaTeJIbHBI pe3ybTaT aHaIu3a NMPHHUMAIOT cpeiHee apupMeTHYeC-
KOe pe3y/JbTaToB ABYX NMapaJUleJIbHbIX OrpeaegeHUH, MOJYYeHHbIX Ha ABYX
oToracTuHKax.

(U3menennas penakuma, Mam. Ne 1, 2, 3).
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TOCT 22518.2-77 C. 7

5.2. PacxoxaeHus pe3yabTaToB ABYX NapaUleNIbHbIX onpeaeneHUi (d)
M pe3yabTaTOB ABYX aHaNu308B (D) npu nosepuTenbHoi BeposiTHoCcTH 0,95
He JOKHBI NPEeBLILIATL JONYCKASMbBIX PACXOXICHMM, YKAa3aHHbBIX B Tal-

JUUe.

—-—————-——————-—T_—_——-——————-'ﬁ——_'—_'_—— i ——ni

Maccopas aons npumecu, %

PacxoxiaeHue
pe3yALTATOB Napa/Uie/IbHbIX
onpeaeacHui d, %

—

PacxoxaeHue

pe3y/ibTaTOB ABYX aHa/IH30B
D, %

M

5.10°°
1.107
2.107
4.1073
8.1073
1.107

2.10°®
0,3-107°
0,610
1.107
2:107
0,3-10°

F

2.10°°
0,410
0,810
1.107>
3.107
0,4.10°¢

JlonyckaeMble PacXoXOeHUS I NMPOMEXYTOUHBIX MACCOBBIX J0JeH
[puMeceil pacCYUTLIBAIOT 1o pOpMysiaM

d=03CD=04C,

rne- € -— cpenHee apudmMeTHYECKOE PE3YNbLTATOB NapaUIe/bHbBIX Onpe-

OENCHUM,

C — cpenHee apupMETHYECKOE ABYX PE3YAbTATOB aHAIU3A.

(Uamenennas penakumsi, Uam. Ne 3).
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C. 8 I'OCT 22518.2--77

NMHPOPMALHNOHHBIE JAHHDbIE

1. PASBPABOTAH U BHECEH MuHuCTEpCTBOM UBETHOH METAJLTYPIrHH

CCCP
PASPABOTYUKHN

JI.C. I'euxun, JI.K. Jlapuna

2. YTBEPXJEH M BBEJEH B JEVICTBME IlocranoBnennem T'ocy-
napcTBeHHOro Komutera cranzaproB Cosera Muupctpos CCCP or

10.05.77 Ne 1170
3. BBEJAEH BIIEPBbLIE

4. CCbIJ/IOYHBIE HOPMATUBHO-TEXHHYECKHUE NTOKYMEH-

Thbli

O6o3rayeuune HT]I,

Ha KOTOpbIfl IaHa CCbUIKa

e e

[OCT 177074
OCT 6709—72
FOCT 11125—84
FOCT 14261—-77
[OCT 1491983
[OCT 22518.1--77
[OCT 22861—93
'OCT 29169—91

e ey S

HoMep nyHkTa, pasnena

Pasn.
Pa3n.
Pasn.
Pa3n.
Pasn.
1.1, 1a.l
Pa3n. 2
Pa3p. 2

NN

5. Orpannyenine cpoxa aeiicreuna cHATO Ilocranobiennem ['occranaapra or

08.04.92 Ne 377

6. IIEPEU3JAHUE (nexabpp 1996 r.) ¢ U3menennamu Ne 1, 2, 3, yr-
BepXaeHHbIMH B sAHBape 1983 r., wmione 1987 r., anpene 1992 r.

(NYC 5—83, 9-87, 7-92)
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