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FTOCYAZAPCTBEHHBIN CTAHJIAPT COIO3A CCP

CBUHEL BBICOKO YMCTOTHI

rocCTt

CrexTpaimubiit MeTon onpenenekua HaTphsd, 22518.2—77

KANLUMA, MATHHA, ATIOMHNHSA,. JKele3a H TALTHA

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

OKCTY 1709

JlaTa seenenus 01.01.78

Hacrosiluuii cTaHAapT YCTAHABIMBAET CIEKTPANTbHBIA METOJ Ompelne-
JIEHHS] MaccOBOH O aIIOMUHHS, XeNe3a, KaIbLUs, MarHusl, HaTpUS 1
TAUIMS B CBUHLIE BEICOKOM yHcTOThl Mapok C0000, C000, C00 B uHrep-
Bane ot 5-107% no 1.10~ %.

Meron ocHOBaH Ha M3OHPaTENbHOM XJIOPUPOBAHUM MPUMECEH MyTeM
- IPEABAPHUTENBHOIO CIUIABJIEHUS] CBMHLIA C XJIOPHCTBIM CBHHLIOM B KpaTepe
YTOJBHOTO 3JIEKTPOJA IPH HArpeBaHUM M MOCHEIYIOLIEM CIIEKTPATBHOM
aHayu3e MOArOTOBJIEHHBIX Mpob.

1. OBIIME TPEBOBAHUA

1.1. O6uiue TpeGopaHus K Metoay aHaiu3a — no F'OCT 22518.1.
(A3menennan penpakuns, Mam. Ne 2).

la. TPEBOBAHHA BE3OITACHOCTH

la.1. TpeGosanusa 6esonacuoct — no N'OCT 22518.1.
Paan. 1a. (Beepeu nonoasmrensno, Ham. Ne 1).

2. AIIITAPATYPA, MATEPHAJIBI U PEAKTHUBBI

Cnexrporpad nudpaxumuonnsiit Tuna JPC-8 (koMIuiekTHaa ycta-
HOBKa).

Mukpodoromerp n10GOro THIIA, NO3BOJSIOMI U3MEPATH TUIOTHOCTD
NOYEPHEHUA aHATUTHYECKUX JUHMM,

Hananue odunnamnoe IlepeneuaTka BOCHpEmEHa
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C. 2TOCT 22518.2—71

l'enepaTop MOCTOSHHOTO TOKA, MO3BOJSIONIMIA NOMYYHTDh HATIPSKEHHE
200—400 B u cuny Toka 20 A.

DnexTporuMTKa HarpesatesbHas mo FOCT 14919.

CTaHOK /151 3aTOYKH YTOJIbHBIX 3JIEKTPOIOB.

AnekTponeyb Tpybyaras BepTukanbHas Ha 300 Bt (cm. ueprex).

Becbl aHanMTHYECKME C MOrPEIIHOCTbIO B3BELIMBaHMA He Gosee
0,0002 r 1 Bechl TOPCHOHHBIE ¢ MMOrPELIHOCTBIO B3BEWINBAHHUS He Gonee
0,001 r.

Kon6st MepHbie no F'OCT 1770 BmectuMocTbio 100 cM?.

IMunetku BMectuMoctbio 1, 2, 5 u 10 cm? mo TOCT 29169—91.

CrakaHb! KBaplieBbie BMecTUMOCTbIO 50, 100 1 500 cm3.
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1 — anextpon ¢ npoboif; 2 — kBapuesast Tpy6ka; 3 — Harpesatesab Ha 300 Br;
4 — xopmnyc neyu; 5 — Tonkarenp; 6 — puxcarop

Yaiiky BHIITApUBaTeNbHbIE KBaplieBble BMeCTUMOCTbIO 75, 100 u
200 cm3.

ITuHLEeTH XpPOMUPOBAHHBIE C HAKOHEYHUKAMU M3 GHTOPOILIACTA.
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rOCT 22518.2—-77C. 3

[lnarenu U3 opraHUYECKOro cTexia.

IMoncTaBKM WIS 3JIEKTPONOB U3 HEPXABEIOLIEH CTATH U OPraHUYECKOTO
cTeKJa. '

Hox u3 TMTaHa WiM TaHTana.

baHOYKM MONUSTWIEHOBBIE WM UIACTMACCOBBIE C KPBILLKAMH BMEC-
TUMOCTBIO 50—100 cM3.

CexyHaomep.

DNEeKTPOMIbl YTrobHble. 0COGOM YUCTOTBI JHAMETPOM 6 MM: ¢ KpaTepoM
auametpoM 4,5 MM, ray6uHoit 10 MM M KpaTepoM AMameTpoM 4 MM,
ryOUHOR 4 MM, a TaKXe KOHTP3JIEKTPOAbl JUIMHON 50 MM, OfUH KOHell
KOTOPBIX 3aTOYEH HA yCeYeHHBI KOHYC. '

@otortacTUHKU crnektporpadumyeckue tvros I, 111 win YOII-3 u
«TTAHXPOM». :

Bona nucrwutnposannas no 'OCT 6709, neperHaHHas B KBapUEBOM
[IEPEroHHOM arnnapare, CBEXEIMPHroTOBIEHHAs.

Kucnora aszornass no TOCT 11125 (npd HEoOGXORMMOCTU IBaXKbl
MEPEroHSIIOT B KBApLIEBOM arinapare).

Kucnora consinast no TOCT 14261, oc. u.

CauHel Bbicokoit yucrotst mo NT'OCT 22861.

XnopucThiit CBUHEL; TOTOBAT ClenyowuM obpa3oM: 15 r crnekTpaib-
HO-4YHCTOTO HUTPATa CBUHLA pacTBopsioT B 150 cM3 quctwiLiMpoBaHHOM
Bobl. K pacrBopy mpunmsaior 3 cM? consiHoit kucnorel. Ilpu sToM
BHINAAaeT XJIOPUCTHIA. cBMHel. PactBop AekaHTHpylOT. OcafoK IBaxibl
npoMbiBaloT 30 cM? AMCTWUIMPOBAHHOI BOMABI M BHICYLUMBAIOT. Xitopuc-
THI CBUHEL] XPAHAT B MOJUITUICHOBOM GaHOUKe.

Hutpar cBuHUa; rotopsaT crenyomum oGpasom: 40 r CBUHLA MapKu
C0000, Hape3aHHOro KycoykaMu Maccoii 50—500 Mr, momemaoT B KBap-
LEeBBIif CTakaH BMecTHMOCTbIO 500 cM? (Ha cTakaHe npexBapUTENLHO
menaloT MeTky Ha 200 cm?®), npunusaior 150 cM? a30THOW KHUCTOTHI,
pa3sbarnenHoit 1:2, u npu HarpeBaHUH pacTBopsiioT. K ropsuemy pactsopy
no6asnsior 150 cM? KOHIEHTPUPOBAHHO#M a30THOM KHUCJIOTbI, HArpeTo 10
KurneHust, mopuusiMu o 10—30 cm>. TlonyyeHHBIit pacTBop BMecte ¢
00pa3oBaBUIMMCA OCamKOM HMTPAaTa CBMHHLIA BBIMAPUBAIOT OO 0OBEMa
200 cM?. CrakaH oXJIaX/IaI0T B IPOTOYHOM BOJIE M OXIAXIEHHBIIt pacTBop
AekaHTHPYIOT. Ocafiok JBaXAbl NPoMbIBaIOT B 30 cM> KOHLIEHTPUPOBaH-
HOW 230THOW KMCJIOTBI, TIOCJIE YEro BHICYILIMBAIOT M HATPEBAIOT HA TUTUTE
A0 mpexpallieHus BblaeneHust napos NO,.

Pactsop xnopucroro Harpusi, cogepxauumii.0,01 Mr Harpusi B 1 cm3.

PacrBop xstopucroro Kanbuus, coaepxatuuit 0,01 Mr kanbiuus B 1 om.
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C. 4 TOCT 22518.2—-77

PacTBop XJIOPHCTOTO MarHus, coxepxauuit 0,01 mr Maruus B 1 cm>.

PaCTBop XJIOPMCTOrO allOMUHNSA, coaepxaiuuii 0,01 Mr atioMUHUA B
1 cM3.

PacTBop xy10pHCTOro Xenesa, conepxaumit 0,01 Mr xenesa B 1 cm>.

PacTBop xiopHcToro Taumus, conepxammit 0,01 mMr Taimms B 1 e

IMepeuncaeHHble pacTBOPbI TOTOBAT PACTBOPEHUEM PACCHUTAHHbBIX KO-
JIMYECTB METAJUIOB, WX OKHMCJIOB WM XJIOPUCTHIX coJieil B COJIIHOM KMC-

- JIoTe.

IMonyyeHHble pacTBOpbI pa3baBiAIOT BOAOH, NMEPEHOCAT B MEPHLIE
KOJIOBbI, JOBOAAT A0 METKU BONOH M MepeMeLNBaIOT.:

PactBop 1; roToBsiT ceayiolMmM o6pa3oM: B MEPHYIO KOGy BMeCTH-
moctbio 100 cm? ot6Kpalor nunerkoit no 10 cM3 pacTBOpoB XJIOPHUCTOrO
HaTpusl, KIbLIMS, MarHusi, aJIIOMUHUA, Xeje3a, TAUIMA U NAOBOAAT A0
METKH BOIOMA. '

PactBOp 2; [‘OTOBﬂT CIeNyIOlUM 06pa3oM: B MEPHYIO Konﬁy BMECTH -
moctbio 100 cM? oT6upaloT nunerkoit 10 cM3 pacTsopa 1 u-poBoasT Ao
METKHU BOIOM.

I1posiBHTEIb METOITHIPOXUHOHOBBI.

Dukcax KHCIBIA.

OO6pasiibl CpaBHEHMS.

ITpuMeuyaHue. Jonyckaerca npuMeHcHHe npubGopoB ¢ (HOTOINEKTPH-
4eCKO¥ perMcTpalMeil criekTpa M Apyrux CneKTpalbHbIX NpUGOPOB, MaTepHAJIOB,
peakTMBOB M (GOTOIUIACTHHOK, ofecneynBalOlIMX NOMyYeHHEe MmoKa3areJieil Tou-
HOCTH, PErJlaMEHTHPOBAHHBIX HACTOSIIUMM CTaHIAPTOM.

(M3menennas penaxums, sm. Ne 1, 2, 3).

3. IOATOTOBKA K AHAIN3Y

3.1. OcHoBoit Wi NPUTOTOBIEHUSE 00PA3LOB CPABHEHHUA CIYXKHUT XJIO-
PHUCTBIA CBHHELL.

B xsapueBylo vamky BMectuMocThio 100 cm® momeliaior HaBecky
XJIOPUCTOrO CBUHUA M BBOIAT IMOJy4eHHbIE pacTBOphI. i NpUroToBiIE-
Hust 06pa3LoB ¢ MaccoBoi fonieit mpumeceit 1.107° 1 3-107 % Ha KaxabIi
1 r xyopucToro cBuHla Gepyr coorseTcTBeHHO 1 U 3 ‘CM3 pactBopa 2.
JInst  MpUTOTOBNEHUST 06pa3loB ¢ MaccoBoit Koneit npumeceit 1.10~4 u
3-10~* % na xaxapiit 1 r xJI0pHCTOrO CBMHLA GepyT cOOTBETCTBEHHO 1 M
3 cm? pactBopa 1. JlonyckaeTcst FOTOBHTh 06pa3libl CPABHEHHS, ColepXa-
II[1ie TOJBKO OTHEJbHBIE olnpenpensieMble npuMecu. B 3aBucumocty ot
YUCTOTBI AHATM3MPYEMOTO CBUHLA NOMYCKAETCH U3MEHATH COAEpXaHHe
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rocCr 22518.2-77C. 5

npuMeceit B obpasuax. ConepxaHue Npumeceil B OCHOBE OMNpPEAENSIOT
'METOOM J06aBOK W BBOAAT MOMPABKY B PACYETHYIO MACCOBYIO HONIO
nipuMeceii. JIIs 3Toro OT NOAroTOBNEHHBIX 06pa3LoB ¢paBHEHUsT OTOUpa-
IOT Ha TOPCHOHHbIX Becax HaBecKH Maccoil rmo 50 Mr U rmomeluaroT Mx B
KpaTephbl YTONBHEIX 3/IEKTPONOB (pa3Mepbl kpaTtepa 4 x 4 MM). DneKTponsl
MpeABAPUTENbHO OOXHUraloT BMECTE € YIOJbHBIMH KOHTPIJEKTPONAMHU.
Crextpsl ¢poTorpadMpyloT, KaKk ykasaHo B pasi. 4.
(Uamenennan pexakumus, Mam. Ne 3).

4. TIPOBEJEHUE AHAJIN3A

4.1. YronbHble 3/MeKTpolbl ¢ pa3MepoM Kparepa 4,5 x 10 MM npensa-
PUTENBHO OGXHraloT B Iyre MOCTOSHHOrO ToKa cwioil 15 A B TeueHue
30c. '

OnpeneneHue npumeceil seaercsa meroaoM Ao6asok. Ot o6pasuos
CpaBHEHHS OTOUPAIOT HA TOPCHOHHBIX BecaX HaBECKH Maccoi no 50 Mr u
MOMEILAIOT UX B KpaTepbl YroNbHbIX 3JeKTpomoB. B nepsyio rpymmy
3j1eXTponoOB (6 IUT.) TIOMEIAIOT CMEeKTPAIbHO-YHUCTIM XJIOPUCTBIN CBU-
Hell, BO BTOPYIO TPynmy 3/1eKTpoaoB (6 urr.) o6pa3sell ¢ MaccoBoii fonei
npumeceit 11075 %, B TpeTblo — obpa3elr ¢ MaccoBoit Joneil npumeceit
3.1075 %, B yeTBepTYyIO — 06pa3eL c MaccoBO foneit npumeceii 1-10~* %.
B kparep xaxnoro 3MeKTpoia NOMEAIOT CBepXY Nno | r avanusupyemoro
CBUHIIA B BUIe KycoukoB. [loarotosieHHbie IMEKTPOAbI HArpeBalOT B
BEPTHKAIbHOM Tpy6uaToit meuu (cM. yeprex). [IpeasapurensHo ee BKIG-
Yai0T B CeTh Yepe3 ABTOTPaHC(OPMATOP M HArpeBaIOT IO TeMIiepaTyphl
500—600 °C. Tonkarens MOAHUMAIOT B BEpXHEE MOIOXEHHE., DNEKTPOL C
npo6oif MUHLIETOM YCTAHABJIMBAIOT B OTBEPCTHE W ONYCKAIOT BMECTE C
TOJIKATeIEM B HUXKHEE MojJoxXeHue. Belnepxusaior 1—2 MuH. [TogHuMa-
IOT 3NIEKTPOJ BBEPX, YOUPAIOT B MOJCTABKY.

(U3menennas penakuus, Uam. Ne 1, 3).

4.2. Jlns onpefeNieHUst KAJIbLUS U MarHus cnekTpbl dororpadupyior
Ha rUacTUHKY Tina | npu mupune wenu cnexrporpada 0,01 mm. [Wens
OCBEIIAIOT TPEXJIMH3OBBHIM KOHAEHCOPOM, MPOMEXYTOYHast auadparma
3,2 MM. '

A onpeneneHus aNIOMUHUS, Xeje3a, TAUIMA M HATpUs CTIEKTpbi
dororpadupyior Ha riactuHky tHna [ u «[laHxpom» (Wist HaTpUs) npu
wnpuHe e cnekrporpada 0,02 mm. Lllens cnextporpaga ocsewwaroT
IBYXJIMH30BBIM KOHAEHCOpoM. HeaxpoMaTH3MpOBAaHHBIA KOHIEHCOp
F =75 yctaHaBnMBalOT OT UCTOUHUKA cBeTa HA paccTosHuu 100 MM u oT
uenu — Ha 316 mMm. Bpemst akcnosuuuu — 30 ¢. Mcnapenue npo6ur 1
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C. 6 TOCT 22518.2—-77

BO3OYXIEHUE CTIEKTPa NPOU3BOISAT B AyTe NIOCTOSHHOIO TOKA cunodt 15 A,

Ha te xe ¢ortoractuHku dotorpadupyloT cnekTp cBMHLA Yepe3 AeBsi-

TUCTYMEHYATHIA WK TPEXCTYMEeHYarbiif ocaabuTenp L1 NOCTpOeHHUs Xa-

PaKTEPUCTUYECKON KPHUBOH IJIACTHHKH. ‘
(Msmenennas penaxuma, U3m. Ne 1, 2).

5. OBPABOTKA PE3YJIbTATOB

5.1. Cnextpsl Kaxnoit npo6sl ¥ 06pa3LoB cpaBHeHHs1 oTorpadupy-
I0T M0 TPU pa3a Ha ogHoM 1actuHKe. C nomoiubio MUKpodOoTOMeTpa Ha
MOJYYEHHBIX CIIEKTPOrpaMMax M3MepAIoT MOYEepHEHHs JUHUHA onpenens-
€MbIX 2JIEMEHTOB U MUHUMAaJIbHOE NoYepHeHHe (OHa cripaBa M CJieBa OT
Hux. CpenHee u3 AByX W3MepeHMit (oHA MPHHUMAIOT 332 UCTHHHOE .
noyepHeHue ¢oHa. CTpoAT XapaKTEpPUCTHYECKYIO KPUBYIO POTOILIACTHH-
ku. [lo Hell HaxomAT COOTBETCTBYIOIUME WIMEPEHHLIM MOYEPHEHUSIM
3HavyeHust norapudMoB HHTEHCHBHOCTH Ig(l, + Iy) w lgl,, 3atem mpu
nomouy Tabauu sorapupmMoB MAM NuHeRKM Haxopat I + Iy v Iy n
Beryucisiior I, = (I, + Iy) — I. T'panynpoBoyHsle rpadukn CTpOST B
koopauHarax I, C, rae C — maccoBasi Jojisd IpUMeCH B obpasiiax cpaBHe-
HUA B MnpoueHTax. I'paduku Mpomo/KaloT A0 nepeceyeHHUs € OCHIO
abcuucc. YncnoBoe 3HaYeHHE MOMY4EHHOI KOOPAMHATHI HA OCH abCIuce
(MaccoBas fois npumeceil) ymeHbiawoT 8 20 pas:

_ Macca CBMHLA _10r _ 20
Macca xjopucroro ceyuua 0,05 r )

PoTOMETPHUPYIOT CIEAYIOIHE AHATUTHYECKHE TMHUHM (IJTHHA BOJIHBI B
HaHOMETpax): '

Hatpuit . . .. ... o Na I 588,99

13, 1511 ) E ~Call 396,85, C I422,67
MarHUH . ..................... Mg I 285,21

b (=3, [ 1o SR Fe I 302,0

QMOMMHHMA . ................... Al ] 308,21

TUUIHA . ... e Tl 1276,78.

OTHocUTENBHOE CpeflHee KBaNpaTHYECKOe OTKIOHEHHE, XapaKTepH-
3yloLlee CXOAMMOCTDb pe3yJIbTaTOB MapauleJIbHbIX ONpeAcieHHi U BOCMIPO-
H3BOMUMOCTb pe3y/JbTaTOB aHalM3a, He npesbiiiaer O0,1. 3a
OKOHYATeJIbHBIA pPe3yabTaT aHATH3A MPUHUMAIOT CpefiHee apu¢pMeTHYEC-
KO€e pe3y/IbTaTOB ABYX MApaJUIeIbHBIX ONpeAeNeHUIM, TONyYEHHBIX Ha ABYX
doTonnacTHKax.

(A3menennan penakuma, Asm. Ne 1, 2, 3).
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T'OCT 22518.2—77 C. 7

5.2. PacxoxueHus pe3ynbTaToB ABYX Mapajie/bHbIX onpeneneHuit (d)
M pe3yabpTaToB JAByX aHanu30B (D) npu noBepuTenbHO# BepositHocTH 0,95
HE JO/DKHBI MPEeBBIIATh AOMYCKAEMBIX PACXOXIEHHH, YKa3aHHbIX B Tab-
auue.

PacxoxaeHue PacxoxaeHue
Maccosast nons npumecH, % | pe3yabTaToB NapafieIbHEIX | PE3yNbTaTOB ABYX aHA/M30B
onpeaenexuit d, %

5.10° 2.10° 2.10°6
1.1073 0,3-10°3 0,410
2.107% 0,6-107 -0,810°°
4.107 11073 1.10°3
81073 2.10°° 3.1073
1-104 0,3-107 _ 0,4.10"

* JloryckaeMble pacXOXIEHHUSI IS MPOMEXYTOYHBIX MACCOBBIX HOJEi
npuMeceil pacCuMTHIBAIOT Mo GopMynam

d=03CD=04C,
rie- C — cpenmee apudMETHIECKOE PE3YNBTATOB NAPALTEABHEIX onpe-

- NENCHUI;
C — cpenHee apudmMeTHecKoe ABYX pe3yNbTaTOB aHATU3A.

(M3amenennas penakumus, Ham. Ne 3).
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C. 8 I'OCT 22518.2—-77
WHOPOPMAIMOHHBIE JAHHBIE

1. PASPABOTAH 1 BHECEH MuHHCTEpCTBOM uBETHOH MeTa/LTypriu
CCCp '

PAPABOTYHUKHN
JI.C. Teukun, JI.K. Jlapuna

2. YTBEPXIEH U BBEJIEH B JENCTBHUE Iloctanosnennem Iocy-
AapCTBEHHOro KomHTeTa cTanaapros Cosera Mumnpctpos CCCP or
10.05.77 Ne 1170

3. BBEJIEH BIIEPBBIE

4. CCBUIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thl '

O6o3nayenne HT/,
Ha KoTopbiif JaHa ccilmxa Homep nywkra, paszena
I'OCT 1770—74 Pasn. 2
I'OCT 670972 Pasn. 2
T'OCT 11125—84 Pasa. 2
TOCT 14261—77 Pasn. 2
I'OCT 14919—83 Pasn. 2
IroCT 22518.1-77 1.1, 1a.l
I'OCT 22861—93 : Pa3n. 2
I'OCT 29169—91 ' Pasg, 2

5. Orpanuyenne cpoka aeitcteus cuaTo [locTanoBreHnem T'occranpapra or
08.04.92 Ne 377

6. IIEPEN3JAHUE (nekabps 1996 r.) ¢ Uamenenusamn Ne 1, 2, 3, yr-
BepXIeHHbIMH B sHBape 1983 r., mione 1987 r., anpene 1992 r.
(MYC 583, 9—87, 7—92)
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