YK 669.4:543.42:006.354 I'pynna B59

TOCYIZAPCTBEHHBIU CTAHJLAPT COI3A CCP

CBMHEL BBICOKON YACTOThI

CrexTpambbit METO] ONpe/iesieHHs HATPHS, rocr
KAJIMS, MATHHA, ATIOMHHHS, Ke/e3a W TALTHA 22518.2-77

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

OKCTY 1709

JlaTa sBesenns 01.01.78

Hacrosiuuii cTaHaapT yCTaHaBJIMBAEeT CHEKTPaIbHBIH METON orpene-
JIEHUSI MaccOBOI IOJU ATIOMUHMS, Xeje3a, Kalbliisg, MarHus, HaTpUA U
TaJUIMS B CBUHLIE BbICOKOI yucTOoTH Mapok C0000, C000, CO0 B unrep-
Baste ot 5-10~6 go 110 %.

Meron ocHOBaH Ha M3GMpaTeNbHOM XJIOPUPOBAaHHUHM MPUMECEN MyTeM
NpelBapUTEILHOIO CIUIABICHHUS CBMHLIA C XIOPHUCTHIM CBMHLIOM B KpaTepe

YroJIbHOTO 3JIEKTpOJa MpU HArpeBaHUM M IOCJEOYIOLIEM CIIEKTPAJIbBHOM
aHaJIN3e [OArOTOBJEHHBIX Mpo0.

1. OBIIIME TPEBOBAHUA

1.1. O6ume TpeGoBanusa K MeToay aHanu3a — mo F'OCT 22518.1.
(M3menennas penakumus, Ham. Ne 2).

la. TPEBOBAHHA BE3OITACHOCTH

la.1. TpeGosaHus GesonacHoct — no 'OCT 22518.1.
Pa3a. 1a. (Beenen nononsmrensuo, Mam. Ne 1).

2. AITTIAPATYPA, MATEPHAJIBI 1 PEAKTUBBI
Cnexrtporpad audpaxuuonnslit Tuna JPC-8 (kKoMruieKTHast ycTa-
HOBKa).

MuxpodoromeTp 0GOTO THNA, NO3BOSIOILMNA U3IMEDATD TUIOTHOCTD
NOYEPHEHUA aHATUTUYECKUX NUHMIA.

H3nanne opuunamnoe IlepeneuaTka Bocnpemena
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C. 2 TOCT 22518.2—-77

TeHepaTop MOCTOAHHOTO TOKA, MO3ABOASKIOLMI MONYYUTH HAMPSKEHUE
200—400 B u cuny Toka 20 A.

DnexTporuMTka HarpesatenbHas no FOCT 14919.

CTaHOK [UISl 32TOYKH YTOJIbHBIX 3IEKTPOAOB.

AnekTponeys TpybuaTas BepTuKanbHasa Ha 300 Bt (cM. yeprex).

Bechl aHalIMTHYECKHE C MMOrPEeUIHOCTHIO B3BElIMBaHHS He Gonee
0,0002 r 1 Bechbl TOPCHOHHBIE C MOrPEIHOCTHIO B3BEIIMBAHUSA He Gonee
0,001 r.

Kon6st MepHsie mo FTOCT 1770 sMectuMocTsio 100 cm?.

Munerxu BMectumoctsio 1, 2, 5 u 10 eM? mo TOCT 29169—91.

CrakaHBbl KBapLeBbie BMECTHMOCTBIO 50, 100 1 500 cm>.

[

i

00000000000

150
MMM ALARMAALLE WA ARBRRARRRRRY

030

AN AR U RN

1 — anekTpon ¢ npoboif; 2 — KBapuesas Tpy6ka; J — Harpesareas Ha 300 Br;
4 — xopmyc neuu; 5 — Tonkarenp; 6 — dpuxcarop

‘{auanm BbINapHBaTeNbHbIE KBapueBble BMecTUMOCTBIO 75, 100 u
200 cm’.

ITuHLeTH XPOMUPOBAHHBIE ¢ HAKOHEYHUKAaMH M3 ¢ToporuiacTa.
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rocCT 22518.2-77C. 3

IlInarenu U3 OpraHUYECKOro CTEKNA.

TMoacTaBku A1 31EKTPONOB U3 HEPXKABEIOMIEH CTANN Y OPraHUYECKOro
cTeKJa.

Hox M3 TUTaHAa WIH TAHTaJA.

BaHOYKM MONAM3TWIEHOBbIE WM TUIACTMACCOBBIE C KPbILIKAMU BMeC-
TUMocTBIO 50—100 cM>.

CekyHaomep.

DNeKTpOoabl yroibHble 0co6Oi YHCTOTH JHAMETPOM 6 MM C KpaTepoM
IunameTtpoM 4,5 MM, rayOuHoit 10 MM M KpaTepoM AMaMeTpoM 4 MM,
rIyOuMHO! 4 MM, a TaKxke KOHTP3JIeKTpoAsl IMHOK 50 MM, OIMH KOHel\
KOTOPBIX 3aTOYEH HA YCEYEHHBIil KOHYC.

®oromnactuiku cnekrporpaduueckue TMos I, III wiun YOII-3 u
«ITAHXPOM».

Bona auctwuimpoBanHas no 'OCT 6709, neperHaHHasi B KBapLIEBOM
NeperoHHOM armnapare, CBeXeIMpHroTOBICHHas.

Kucnora azorHas no 'OCT 11125 (nmpu Heo6XOAMMOCTH ABAXIbI
MEeperoHsIOT B KBApLIEBOM arinapare).

Kucnora constiast no 'OCT 14261, oc. u.

CauHen Boicoko#t uncrotst no FOCT 22861.

XNOpUCThIit CBUHEL, FOTOBAT CIEAYIOLIMM 06pa3oM: 15 r cniekTpasib-
HO-YHCTOTO HUTPATa CBMHLA pacTsopsioT B 150 cM? AMcTHLIMPOBaHHOI
sonsl. K pactopy mpwiupalor 3 cM? consiHoit kucioThl. Ilpu 3toM
BBINAIaeT XJIOPUCTHIt CBHHeL. PacTBop AekaHTHUpYIOT. OcamoK ABaXIbl
npoMeiBaioT 30 cM? IMCTWUIMPOBaHHOM BOABI M BHICYIIMBAIOT. XJIOpHC-
TBI CBUHEL XPAHAT B NOJUITUICHOBOM GaHOUKeE.

Hurpar cBuHLA; roTOBAT cnenyiomuM ofpasom: 40 r cBUHLA Mapku
C0000, HapezaHHOro KycoukaMu maccoii 50—500 Mr, nomemalor B KBap-
UEeBBIt CcTakaH BMecTUMOCThIO 500 cM® (Ha crakaHe NpeXBapUTEIHLHO
nenaioT MeTky Ha 200 cm®), npunusaior 150 cM? a30THOIt KHCNIOTHI,
pas6asieHHoi 1:2, u npy HarpeBaHUM pacTBopsioT. K ropsueMy pactsopy
n06aBnsioT 150 cM? KOHIIEHTPUPOBAHHOI a30THOM KKCJIOTbI, HArPETO 10
kunenus, nopuusamu mo 10—30 cm>. TMonyueHHbIt pacTBOp BMecTe C
o6pa3oBaBIIMMCSL OCAKOM HMTpaTa CBMHLIA BLINAPUBAIOT 10 o6BEMa
200 cm’. Crakan OXJIaXAAoT B NPOTOYHOI BOJE U OXIAXKIEHHBIIi pacTBOP
HeKkaHTUpyioT. OCcalioK JBAXIB MPOMBIBAIOT B 30 cM> KOHLEHTPUPOBAH-
HOI{ a30THO! KMCNOTHI, MOCNE Yero BHICYIIMBAIOT K HATPEBAIOT HA ILIUTE
[0 npekpallieHus BbiaeneHus napos NO,.

PacTBop XIOpUCTOro HaTpus, colepxaruuit.0,01 Mr Hatpus B 1 cM>.

PacTBOp XJI0pHCTOrO Kanblus, coaepxatuit 0,01 Mr kanbuus B 1 cm’.
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C. 4 TOCT 22518.2—-77

PactBop xyopucToro maruus, conepxauuit 0,01 Mr marHus B 1 cM3.

PactBop xy0pHcTOro antoMUHus, cogepxaiuit 0,01 Mr aioMuHus B
1 cM3.

PacTBOp XJIOpHCTOro Xejesa, cogepxammit 0,01 mr xenesa B 1 cm?.

PactBop xyiopuctoro Tamus, conepxauuit 0,01 Mr tanms B 1 cm>.

IMepeuncieHHbIe paCTBOPbI TOTOBAT PACTBOPEHUEM PACCUUTAHHBIX KO-
JIMYECTB METAIOB, MX OKMUCJIOB WIM XJIODUCTBIX COJIEit B COJISTHOM KHC-
Jote.

IMonyyeHHble pacTBopbl pa3GamiIAlOT BOAOI, NMEPEHOCAT B MEPHbBIE
KOJIOBbI, JOBOAAT IO METKU BOAOMH U MEPEeMELLNBAIOT.

PactBop 1; roroBsT cieayiouuM o6pa3oM: B MEPHYIO KOGy BMECTH-
mocTbio 100 cM? orbupalior nunertkoit o 10 cM> pacTBOPOB XJIOPMCTOrO
HaTpusl, KaJibliMsl, MarHusi, aTlIOMMHUA, Xee3a, TAUIMS U JOBOAAT IO
METKH BONOM.

PacTtBoOp 2; roTOBAT CieayloluM oOpa3oM: B MEPHYIO K06y BMeCTH-
mocTbio 100 cM® orbupator nunetkoit 10 cm® pactsopa 1 W-moBoaaT A0
METKH BOJOM.

IposiBUTEND METONTHIPOXUHOHOBBIIA.

Dukcax KUCIBI.

OOpasubl cpaBHEHUS.

ITpuMeyanne. Jonyckaerci NpMMEHCHHE NpHGOpPoB ¢ (POTOINCKTPHU-
4YeCcKOMH perucTpalmeil cnekTpa U APYrux crneKTpalbHbIX NpHOOPOB, MaTepHaioB,
peakTUBOB M (POTOTUIACTHHOK, 06GecreunBalOLIMX NMONYyYEeHHE MOKA3aTe/iei ToY-
HOCTH, PErIaMEHTHPOBAHHBIX HACTOSALUUM CTaHAAPTOM.

(Miamenennan penaxkums, Mam. Ne 1, 2, 3).

3. NOArOTOBKA K AHAJIN3Y

3.1. OcHoBoii U1 NPUTOTOBIEHUST OOPA3LIOB CPABHEHUS CIYXHT XJIO-
PUCTBI/ CBHHELL.

B ksapueBylo vamky BMectMMocThio 100 cM® moMelnaior HaBecky
XJIOPHUCTOTO CBUHLA M BBONSAT MOJIyYeHHbIE pacTBOpHI. ISl MpUroTosie-
HHUst 06pa3LoB ¢ MaccoBoit noneit npumeceit 1-1073 1 3-10~° % Ha Kaxablik
1 r xnopucToro cBMHuUA GepyT coorBercTBeHHo 1 M 3 cM®  pacTBopa 2.
JInst NpUroTOBNEHUSI 06pa3LoB ¢ MaccoBoit noneit mpumeceit 1.10~4 u
3-.10~* % wHa xaxaplit 1 r xI0pUCcTOro CBMHLA 6epyT cOOTBETCTBEHHO 1 U
3 cM3 pactsopa 1. JlonyckaeTcsi roToBUTb 06pasiibl CpaBHEHMSI, COlepXa-
e TONBKO OTAENbHbIE OIpeneNsieMble npuMecH. B 3aBucumocTd OT
YMCTOTHI AHATU3UPYEMOro CBHHUA AOMYCKAeTCs W3MEHATb COAEpXaHUe
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rocCT 22518.2-77C. §

npuMeceit B obpasuax. ComepxaHue npumeceil B OCHOBE OIMpPEAESAIOT
METOAOM J0GaBOX M BBOJAT MOMpAaBKy B PAcyeTHYI0 MAacCOBYIO OO
nipuMeceii. [list 3TOro OT MOATOTOBAEHHbIX 06pa3LOB cCpaBHEHHs1 OTOHpa-
IOT Ha TOPCHOHHbIX Becax HaBeCKH Maccoii o S0 Mr ¥ nmomMewaoT Ux B
KpaTephbl YTOJbHBIX 3/IEKTPONOB (pa3Mepbl Kpatepa 4 x 4 MM). DneKTponbl
TpeiBApUTENbHO OGXMIalOT BMECTE C YrOJbHBIMH KOHTP3JEKTPOAAMM.
Crektpsl ¢pororpadupyioT, Kak yKazaHo B pasn. 4.
(M3menennas pesaxkuns, M3m. Ne 3).

4. TIPOBEAEHHE AHAJIM3A

4.1. YroneHble 3M€KTPO/bI ¢ pa3MepoM Kpartepa 4,5 x 10 MM npenga-
PUTENBHO OOXUIaloT B AYre MOCTOSAHHOrO TOKa CWwioil 15 A B TeueHue
30c.

OnpeneneHue npuMeceil Begercs MeToaoM AoGaBok. Ot o6pasuos
CpaBHEHHS] OTOMpAIOT Ha TOPCHOHHBIX Becax HaBeCKHM Maccoii mo 50 Mr u
MOMELLAIOT MX B KpaTepbl YrolbHbIX 3JeKTpodoB. B mepsyio rpymny
9JIEKTpOIOB (6 ILUT.) MOMEWAIOT CHEeKTPAIbHO-YHUCTBIN XJIOPUCTBIN CBU-
Hell, BO BTOPYIO TPYNIy 3/eKTpoaoB (6 1wT.) o6pa3el; ¢ MaccoBoit aoneit
npumeceit 1-10~° %, B TpeTbio — o6pasel] ¢ MaccoBoii Joneit npuMmeceit
3-10~3 %, B yeTBepTYyIO — obpa3eLl c MaccoBoii Hosiei npuMeceii 1-10~* %.
B xpatep xaxnoro 3jfeKTpoAa MOMEWAIOT CBepXy Mo 1 r aHaTU3upyeMoro
CBHHLIA B BuIe KycoukoB. IloaroToBfeHHbiEe 3IEKTPOAbI HArpeBaloT B
BepTHKaJIbHOM Tpybuaroii meuu (cM. yeprex). [IpensapurensHo ee BKIIG-
YalOT B CeTh Yepe3 ABTOTPaHCHOPMATOP M HAIPEBAIOT JO TEMIEPATyphI
500—600 °C. ToakaTe/nb MOAHUMAIOT B BEPXHEE IMOJIOXEHHE. DJIEKTPOL C
nipoGoif MUHLETOM YCTAHABJMBAIOT B OTBEPCTHE U OMYCKAIOT BMECTE C
TOJIKaTeJIeM B HUDKHee roJjioxeHue. Boiaepxusaior 1—2 muH. [NogHuma-
10T 3NIEKTPOJ1, BBEPX, YOUPAIOT B MMOACTABKY.

(U3menenHas peaakumna, Mam. Ne 1, 3).

4.2. Jlns onpeneneHUs KaIbLMS U MarHus cnekTpbl ¢pororpadupyior
Ha TUIACTUHKY THNa | npu mupune wenu cnexrporpada 0,01 mm. llens
OCBEILAIOT TPEXJIUH30BbBIM KOHIEHCOPOM, MpPOMEXYTOYHast Kuadparma
3,2 MM,

Jns onpeneneHusi ATIOMHHHS, XeNe3a, TAUIMS W HATpUs CTEKTpbl
dororpadupytor Ha nactunky THna III u «[laHxpom» (Uit HaTpus) npu
wnpuHe wenu crnekrporpada 0,02 mm. Llens cnektporpada ocselaoT
IOBYXJIMH30BBIM KOHAEHCOpoM. HeaxpoMaTH3MpOBaHHBIX KOHIOEHCOP
F =75 ycraHaBnuBaloOT OT UCTOYHMKA CBeTa HA paccTosiHUK 100 MM U oT
wenu — Ha 316 mMMm. Bpems skcnosuumu — 30 ¢. MUcnapeHue nmpobbl u
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C. 6 I'OCT 22518.2—-77

BO30YXIeHHKE CIIEKTpa NPOM3BOAST B Ayre NOCTOSHHOTO TOKa CWIoi 15 A.
Ha te xe doTornactuvku dotorpadHpyioT cneKTp CBUHLA Yepe3 AeBsi-
TUCTYMEHYATHI MU TPEXCTYNEHYATHI ocnaGUTENb ANA MOCTPOESHUS Xa-
PaKTepUCTHYECKON KpUBOH IUIACTUHKH.

(M3menennan penaxumsa, H3m. Ne 1, 2).

5. OBPABOTKA PE3VJIbTATOB

5.1. Cnextpsbl Kaxuaoit npo6bl 1 06pa3LoB cpaBHeHUs doTorpacdupy-
IOT MO TP pa3a Ha ofHoM riacTuHke. C nomMoulbio MUKpodoToMeTpa Ha
MOJMYYEHHBIX CIIEKTPOrpaMMax M3MepsIOT MoYepHEHHUs IMHUHA onpenens-
€MbIX 3MIEMEHTOB M MUHUMaJIbHOE noyepHeHHe poHa cnpaBa U cieBa OT
Hux. CpenHee U3 IOBYX M3MepeHMt (OHa NPHHHUMAIOT 32 UCTHHHOE
noyepHeHue ¢poHa. CTPOAT XapaKTePUCTHYECKYIO KPUBYIO HOTOILIACTHH-
ku. o Helt HaxomAT COOTBETCTBYIOIME W3IMEPEHHBIM MMOYEPHEHUSIM
3HavyeHus1 jjorapumoB MHTEHCUBHOCTH lg(l, + Iy) w lgly, 3atem mpu
niomouin Tabnvin norapudmos win amnehikn waxonst I + Iy w Iy w
seraucisior I, = (I, + Iy) — Iy. TpanynpoBouHble rpaguku CTposiT B
koopauHarax I, C, rne C — MaccoBasi fojisi IPUMECH B 0OpasLiax cpaBHe-
HUA B npoleHTax. I'paduku NpoAOIKAIOT AOC MEpeceyeHUsi ¢ OChio
abcuuce. YncaoBoe 3HaYeHHE MONYYeHHOK KOOPAMHATBI Ha ocH abcuuce
(MaccoBasi Ao npumeceil) ymeHbiualor B 20 pas:

_ Macca CBHHLA _10r 20
Macca Xjiopucroro ceunua 0,05 r ’

DoTOMETPUPYIOT CAENYIOIINE AHATUTHYECKHE JTUHUH (ITMHA BOJIHBI B
HaHOMETpax):

HaTPMM . . . oo it Na 1 588,99

760031121 . S Ca II 396,85; C I 422,67
MarHBH . ...............co.ou.. Mg I 285,21

D 1 T Fe 1 302,0

ANOMMHHMHA . .. ... ..., Al 1 308,21

TAUUIHA .ot T11276,78.

OTHOCHUTENBHOE CpelHee KBalpaTU4ecKoe OTKIOHEHHE, XapaKTepu-
3yl011(€e CXONMMOCTb Pe3YJIbTaTOB NapaJUIeJIbHBIX ONPEAENIEeHHI U BOCpo-
HM3BONUMOCTb  pe3yJbTaToB aHauu3a, He nmnpesblraer 0,1. 3a
OKOHYaTeJIbHBI PEe3yJIbTAT aHaT3a IPHHMMAIOT cpeqHee apudMeTnyec-
KO€ pe3y/IbTaToOB ABYX NMApaJUIeNIbHbIX ONpeaeeH A, TOTyYeHHbIX Ha ABYX
doTromnacTuHKax.

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

5.2. PacxoxneHus pe3yAbTaToB ABYX NapajUleNIbHbIX onpefeneHuit (d)
¥ pe3yibTaToB ABYX aHaiu3os (D) npu nosepuTenbHOlM BepositHoCTH 0,95
HE NOJDKHBI NPEeBLIIATD SONYCKAEMbIX PAaCXOXACHM, YKa3aHHBIX B Tab-
nuue.

PacxoxaeHue PacxoxaeHue
Maccosas nons npumec, % | pe3y/bTaToB Napa/iebHBIX | Pe3y/ibTaToOB ABYX aHalH30B
onpeaencuui d, % D, %
5.10° 2.10° 2.10°6
1.10° 0,3-10° 0,410
2.10°° 0,6.10°° 0,810°%
4.10° 11107 11073
81073 21078 31078
1-107* 0,310 0,4.10

JonyckaeMble PacXOXHCHMS IS MPOMEXYTOUHBIX MACCOBBIX HONEi
npuMeceii paccYMTBLIBAIOT 1o GopMyam

d=03C:D=04C,

tne- C — cpenuee apudMeTHUECKOE PE3YNLTATOR NAPANAE/BHBIX OTpe-
. Adeneuuit;
C — cpenHee apu(METHYECKOE ABYX PE3YJNLTATOB AHAIU3A.

(HNamenennas penaxums, Ham. Ne 3).
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HHPOPMALIMOHHBIE JAHHBIE

. PASPABOTAH N BHECEH MHuHHCTEPCTBOM UBETHOH METAILTYPIHH
CCcCp

PABPABOTYHUKH
JI.C. Teuknn, JI.LK. Jlapuna

. YTBEPXIEH ¥ BBEJEH B JENCTBUE INocraxosnennem Tocy-

HapCcTBEHHOro KomuTera cTanzapro Cosera Munpctpos CCCP or
10.05.77 Ne 1170

. BBEIEH BIIEPBBIE

. CCbBUIIOYHBIE HOPMATHBHO-TEXHHYECKHE JOKYMEH-
Thbl

O6o3nayenne HT],
Ha KOTOpbIA JaHa cChUTKa Howmep myxra, pasnena
I'OoCT 1770—74 Pasn. 2
IOCT 6709—72 Pasp. 2
TOCT 11125—84 Pasa. 2
TOCT 14261-77 Pasn. 2
I'OCT 14919—83 Pasn. 2
roCT 22518.1-77 1.1, lal
I'OCT 22861—93 Pasn. 2
TOCT 29169—91 Pasp. 2

5. Orpannuenne cpoka eiicteus cuaro Ilocranosrennem Foccrangapra or
08.04.92 Ne 377

6. NIEPEU3JAHUE (nekabpp 1996 r.) ¢ Wsmenenusamu Ne 1, 2, 3, yr-
BepXkIeHHbIMH B sHBape 1983 r., wmone 1987 r., anpere 1992 r.
(MYC 5—83, 9—87, 7-92)
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