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OKCTY 1709

MocTaHoBneHnem l"ocypapcTeeHHoro komuteta CCCP Ho ctaHgapTam oT 30.01.80 Ne 487 parta BBefieHUsl yCTaHOB/EHA
01.07.81

OrpaHuyeHre cpoka AeiicTeus cHATO mo npotokony Ne 5—94 MexrocygapcTBeHHoro CoBeTa No cTaHZapTH!auHu.
meTponorun n cepTudmkaumum (MYC 11-12—94)

HacToswuii cTaHAapT pacnpocTpaHaeTcs Ha LIMHKOBbIe KOHLEHTPAaTbl U YCTaHaBN1BaeT aTOMHO-a6-
COPOLMOHHbIV MeTog, onpefeneHns OKCUA0B Kanbuus v antommHusa ot 0,05 go 5 % un okcuga mMarHus ot
0,02 go 5 %.

MeTog 0OCHOBaH Ha M3MepEeHUM NOMNOWEHNA MNHUWU KanbUmna 422.7 HM, TMHUN MarHusa 285,2 HM 1
NUHUM antomuHug 309.3 HM Mpu BBEEHUW pacTBOPOB NPO6 M PacTBOPOB CPaBHEHWS B BO3AYLUHO-aLeTU-
NeHOBOe MiamMs AN1A KanbUMs M MarHus M B MNaaMs 3aKUCb asoT-aueTuneH Ans aniomMuHus. pobbl
LIMHKOBOIO KOHLIEHTpaTa MpefiBapuTeNibHO MepeBofAaT B PaCTBOP KUC/IOTHLIM Pas3fodXeHVEM.

(M3meHeHHaa pepakums, U3m. Jle 1).

1. ObWME TPEBOBAHNA

1.1. O6wwe TpeboBaHUa K MeTogy aHann3a —no MOCT 27329—87.

(VameHeHHas pepakums, M3m. Ne 1).

12. KOHTpONb MpaBWIbHOCTW Pe3ynbTaToB aHanu3a OCYLUECTBAAKT C MOMOLLbIO CTaHAAPTHbLIX 00-
pasLoB, METOAOM A06aBOK UM COMOCTaBNEHMEM Pe3yNbTaToB aHan3a, MoayveHHbIX N0 METOAMKE HACTO-
Aulero ctaHgapta u FOCT 14048.14—80. TOCT 14048.15—80 unu aTTeCTOBAHHOW METOAMKE, HE pexe
0JHOr0 pasa B KBapTa/l, a TAKXXE NPV CMEHe PeakTUBOB, pacTBOPOB, NOC/E ANNTEILHOTO NepepbiBa B paboTe
B cooTtBeTcTBUM ¢ FTOCT 14048.2—78.

(BBegeH pononHuTensHo, M3m. Ne 1)

la. TPEBOBAHNA BE3ONMACHOCTU

la. 1. Tpe6oBaHus 6esonacHocT —no FTOCT 25363—82 ¢ JONOMHEHUAMU:

- NpW MPOBELEHUN aHanM3a WCMOMb3YKTCA PeaKTUBbl, OKasblBaloliMe BPefHOe BO3AEACTBME Ha
OpraHu3M YefioBeKa: KWCMoTbl, 6pPOM, aueTueH, 3akucb asoTta. pw paboTe ¢ Ha3BaHHbIMW BeLLecTBaMu
Heo6X0AMMO PYKOBOLCTBOBATLCA TpeboBaHUAMM 6€30MacHOCTMW, U3N0XEHHBIMW B HOPMaTUBHO-TEXHUYEC-
KOW AOKYMEHTaLUMWN Ha WX U3rOTOB/IEHWE W MPUMEHEHME;

-COflepXXaHne BpefHbIX BELLEeCTB B BO3Ayxe paboueil 30Hbl (MapoB KMCMIOT, a3p030/eil peakTUBOB),
BbIENSAIOLLMXCA B XO/e aHan3a, He J0/MKHO NPeBbILLATh 3HAYEHWI NPeseNbHO J0NYCTUMbIX KOHLEHTPaLWiA
no NOCT 12.1.005—88; KOHTPO/Ib ClefyeT OCYLLECTBAATL N0 METOAUYECKUM YKa3aHUAM, YTBEPXKAEHHbIM
MwuH3sgpasom CCCP, unam no FOCT 12.1.016—79.

Pasg. la. (M3meHeHHas pefakums, V3m. Ne 1).

M3gaHve oduLmanbHoe MepeneyaTka BocnpeLLeHa

*epensganue (MmapT 1999 r.) ¢ N3meHeHnem Ne |, yTBep>KAeHHbIM B MapTe 1991 r. (MYC 6—91)
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2. AMMAPATYPA W PEAKTVBbI

CneKTpogoTOMETP aTOMHO-a6COPOLMOHHbIA.

LW Kag cylnnbHbIi 1abopaTopHbIid.

Meub 3anekTpuueckas MydensHas, obecneynsatollas Temnepatypy Harpesa 800 'C.

Bo3gyx, oxaTblli nop gasneHnem 2 1056 105 Ma (5—6 atm) B 3aBMCUMOCTW OT MCMO/b3YEMOrO
npuoéopa.

AuetuneH B 6annoHe no FOCT 5457—75.

3akucb asoTa B 6annoHe.

CTakaHbl pTOpOnIacToBbIE.

Kucnota consHas no MOCT 3118—77 u pa3basneHHas 11 n 14

Kucnota asotHas no MOCT 4461 —76.

Kucnota propuctosogoposgHas no FOCT 10484—78.

Kanwuii xnopwmctbiin no FOCT 4234—77, pacteop 100 r/gm5

Bbpom no MOCT 4109-79.

NaHTaH okeup (naHTaH XNOpPUCTbIA MW NaHTaH Yriaekncnblil 6-sogHblil no HTA), pacteop 5 rigml
NaHTaHa; roToBAT CrefyroLWnM 06pa3om: pacyeTHYH HAaBECKY X/IOPUCTOrO, YI/IEKUCIOro NaHTaHa uan ero
oKcupaa pacTBopsoT B 5—I10cM' consiHol KUcnoTbl, pa36asnsAtoT 4o 1000 cm’ BOAOM M NepeMeLLnBatoT.

Kanbuwit yrnekucnoiii no FOCT 4530—76.

Marnusa okeng no FOCT 4526—75.

AntomuHuniA no TOCT 11069—74 mapku He Huxe A 95.

CTaHAapTHbIA pacTBop Kanbums (A); roTOBAT CreaytowmM 06pa3oM: YINeKNUCbIA Kanbuuin cyluaTt B
CyLIMIbHOM WKady npu TemnepaTtype 100 'C B TedeHue 14, 3aTeM NOMELLAIOT B 3KCUKATOP. W13 OCTbIBLUErO
MopoLLKa YrNeKNCnoro KanblUus 6GepyT HaBecKy maccoil 1,785 r, nomellaloT B CTEKNAHHbIV CTakaH,
pacTBopstoT B 10 cM1CONAHOWM KMCNOTLI, NEPENINBAIOT B MEPHYHO K06y BMecTUMOCTbi0 1000 cm5 gonmeatoT
[0 MeTKM BOZOI M NepemelunBatoT. 1cm5pacTBopa A COAEPXMT 1 Mr okcuaa KanbLus.

CTaHfapTHbI pacTtBop MarHus (B); roToBAT credytowym 06pasom: OKCUL MarHus npoKanvsaioT B
mycene npu 600—800 *C B TeueHne 14. 3aTemM MOMELLAOT B 3KCMKATOP. W3 OCTLIBLUIEr0 MOPOLLKA OKCMAa
marHms 6epyT HaBecky maccoii 1,000 r, moMeLatoT B CTEKNAHHbIN CTakaH, pacTBOpAOT B 15 cM3CconsHoiA
KUCNOTbI MPW HarpeBaHuu, MepenvBaloT B MEPHYK konby BMecTuMOCTbio 1000 cM3, AonuBaloT 40 METKU
BOZOM M nepemelumBatoT. 1cm3pacteopa b cogepxut | Mr okcuga marHus.

CTaHfapTHbI pacTBOp antoMuHWa (B); roToBAT crefytowvM 06pa3oM: HaBecKy MeTa/IMyeckoro
anoMuHuA (MOBEPXHOCTb aNFOMUHUS JO/MKHA ObITh 6necTALLeld, HEOKMCNEHHOM) Maccoi 0.529 1 pacTBo-
pAtOT Npy HarpeBaHun B 20—30 CM5CONAHON KMCNOThI, 406aBNAA BPEMS OT BPEMEHW MO HECKOMbKY Kanefb
a30THOW KMCMOTbI 4O NOSHOTO PacTBOPEHUs HaBeCKM. 3aTeM PacTBOP BbiNapuBaloT JOCyXa, MPUAMNBAOT
30—40 cm3 BoAbl. 15 CM3CONSHOW KWUCAOTbI, HAarpeBaroT 40 PACTBOPEHMS COMEN, OXNaXAAK0T, NepennBatoT
B MepHyt0 konby BMecTumocTbio 10(H) cM3, foNMBaOT 40 METKW BOZOI 1 NepeMelumBatoT. 1cm3pacTeopa B
COAEPXUT 1Mr oKcuga amtoMUHNS.

CraHgapTHbIn pacTBop I, cogepxawwmii no 100 MKr/cM3 OKCUAOB KanbLUWA WU MarHus; rotosaTt
cnepytowym obpasom: oT6upatoT no 20 cm3 pacTeopoB A 1 b. MOMELLAIOT B MEPHYIO K06y BMECTUMOCTBLIO
200 cm5 fonmBalOT f0 METKM BOAOW M MepeMeLUvBatoT.

CTaHfapTHbIl pacTBop [. cogepxawmii 100 MKr/cM3 okcuaa antoMWHWUSA; TOTOBAT CreLyHLMM
ob6pasom: 20 cm3 pacTBopa B nomelwatoT B MepHyt Konby BMecTMOCTbO 200 cm3, pa3baBnstoT LO METKU
Bogoi 3 mepemeLunBaroT.

PacTBOpbl cpaBHEHUS, cogepxatyue no 2: 5: 10; 25: 50; 75 1 100 MKr/cM30KC3340B KabL1s U MarHus,
roTOBAT CNeAytoLyM 06pa3oM: B KaXKAYI0 U3 CEMW MePHbIX KON6 BMeCTUMOCTbIO Mo 200 cM3 nomeLuaoT
no OAHOW W3 CnefyroWwmX annkBoTHbIX yacTeli: 4; 10; 20 cm3pacTeopa M 1 5; 10: 15; 20 cm3 pacTBopos A
3 Bb. 3atem BO BCe KONObl A06aanstOT Mo 5 cM3 CONSAHOW KUCNOThI, AONMBAOT A0 MeTKU Bogoin 3
repemeLLnBaloT.

PacTBopbl cpaBHeHus, cogepxalume 2; 5; 10; 25; 50; 75 n 100 MKr/cmM3oKcuaa antoMUHUA, TOTOBAT
CNedytowWwyM 06pasoM: B KXyt U3 CEMU MepHbIX K0N6 BMECTUMOCTbIO N0 200 cM3 NoMeLLatoT Nno OfHOW
U3 CrefytoWmx anmKBoOTHbIX YacTeit: 4; 10: 20 cm3 pactBopa [, n 5; 10: 15 n 20 cm3 pacTBopa B. 3atem BO
BCe K0N6bl f06aBNAT N0 5 cM3CONAHON KMCAOTLI M MO 6 CM3 pacTBOPa X/I0PUCTOrO Kasms.

Ecrm n3weiiHOCTb rpadi3ska He OXBaTbiBaeT Mpef/araeMble Bbille npefenbl KOHLEHTpauuid, To
pacTBOpbl CPaBHEHUA TOTOBAT TakWe, YTOObI OHW NieXxanu B npefenax IMHeRHOCTY rpatmka Ans Kaxnoro
KOHKPEeTHOro npuéopa. Mpu vx NpuroTosneswy UCMonb3yrT CXEMY, ONUCAHHYIO BbILLE.

(U3meHeHHas pepakums, 3m. Ne 1).
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3. NMPOBEAEHWNE AHANN3A

MaccoBasn AONA OKCUMAOM Kanbuwna, MarHum v anto MMHuUA Ob6bem pactBopa, I'IOnyHaeMbll‘/'I nocne

Macca HaBeckMu, i

(Kax Aot n OlgenbHOCTH) B aHanu3npyemoit npobe. % pasnoXeHWn HaBecku, cm3
Ao 0,5 1,0000 100
Cs. 0.580 2 1,0000 200

* 2 * 5 0.2000 200

Ecnv n3mepeHve nNpou3BOAMT B PEXWUME «MOT/MOLLEHNE* U NIMHENHOCTb rpatnka He OXBaTbiBaeT
MPUBELEHHbIN B M. 2 LWirrepsai KOHLUEHTPpaUuii pacTBOPOB CPaBHEHMUSA, TOrAa UCMOMb3YOT HaBeCky 1 pa3bas-
NeHns, yAo6Hble B K&XAOM KOHKPETHOM Cny4ae, obecrneynBatoLyie Heo6XoaumMyo TOYHOCTb aHam3a.

HaBecKy KOHLeHTpaTa MoMeLlaloT BO (hTOPOMIacTOBbIA CTakaH BMecTUMocTbio 200—250 cm3 cma-
uMBatOT BOAOW, NMpnaMBalOT 5 CcM3 NNaBMKoBOM KUCAOTbl. 10 cM3a30THOW M 2—3 cm36poma. 3aKpbiBatoT
KPbILLKOI, OCTaBNAT Ha 6OPTUKE NANTbI B TeueHne 30 MWH, 3aTeM yOUPatOT KPbILLKY, CTaBAT Ha NAUTY
W HarpesatoT 40 yfaneHus napos 6poma. MpunusatoT 30 cM3 CONAHON KUCMOTbI U BbINapuBaloT AOCyXa.
3atem npunvBatoT 10 cM3 CONSHOWM KUCNOTbI M BHOBb BbiNapunBardT focyxa. [obasnstoT 15 cm3 consiHoii
KMCNOTbI, pa3basneHHon 1:1, ona o6bema pactBopa nocne pasnoxeHus Haseckn 200 cm3 1 8 cmM33ToW e
KUCNOThI AN15 06beMa pacTBopa Mocne pasnoxeHus HaBeckn 100 cm3 HarpesatoT 40 pacTBOpeHMS CONel,
npunnsatoT 30—50 cM' Nodbl, NEpenuBatoT B MEPHYHO KOGy COOTBETCTBYHOLLE BMECTUMOCTM, AOBOAAT 40
MeTKM BOAOW W NepemMellVBaloT. PacTBOp nepenuBarOT cpasy e BO (PTOPONIACTOBbIA CTakaH, rge
MPOBOAMNOCH PA3/IOXKEHME, U 3aKPbIBAIOT KPbILWKONA (PacTBOPbl KOHTPOLHOIO OMbiTa MOXHO OCTaBNATL B
CTEKNAHHbIX KOnbax, He nepenusas BO (HTOPONIACTOBYHO NOCYZY).

[Nns n3mepeHns cofiep>xaHns oKcuga atoMuHUA oTbmpatoT 25 cm3 pacTeopa B KOGy BMECTUMOCTbIO
50 cm3 fo6aBnsaoT 1,5 cM3 pacTBopa X/I0PUCTOr0 Kaimsi U 3 cM3 CONSHOM KWUCNOThI, pa3baBneHHon 1:4,
[0NNBAIOT O METKM BOAON W nepemMeLunBatoT. KOHTPOMbHBIN OMbIT FOTOBAT TaK Xe.

[ns n3mepeHuns cofepxaHns oKcuaa KanbLms 1 oKcuaa MarHua otéupatoT 25 cm3 pactsopa B Konby
BMeCTMMOCTbI0 50 cm3, f06aBnAl0T 3 cM3 CONSHON KUCNOTbl, pa3baBneHHol 1.4, W pacTBOp NaHTaHa.
Konnuyectso 406aBnsemMoro pacTsopa naHTaHa 3aBUCUT OT HaBECKM M 06beMa pacTBopa Noc/e pasnoxeHus
HaBeckn (Mpu cogepXXaHun OKcmpaa aftoMuHUA He 6onee 10 %). Mpy HaBecke KOHUeHTpaTa maccoi 0,2 1
1 o6beme nosyyaemoro pacteopa 200 cm3po6asnsercs 1,5 cM3 pacTBopa laHTaHa, NpyY HaBECKe Maccoi
1r n o6veme pactBopa 200 cM3—7 cm3 1 Mpu HaBecke maccoi | r u o6veme pacteopa 100 cm3— 14 cm3
3aTeM pacTBOp LOMMBAKOT A0 METKW BOAOW M MepemelunBaioT. ITOT PacTBOpP rOTOBAT HEMOCPEACTBEHHO
nepes n3MepeHneM, NpUYeM BHaYae M3MePSIOT COAep>KaHWe OKCKAa KanibLWs, a 3aTeM OKCMAa MarHus.
Ecnun B pa3baBneHHOM pacTBope B TedeHue 1—15 4 He MOXET BbiTb M3MepeHa MaccoBas 40N Kablus,
TO pacTBOp HEOOXOAMMO MepenuTb BO (PTOPOMIACTOBYK MOCYAY C KPbILLKOW WAW Nepef U3MepeHuem
MPUroTOBUTH 3aHOBO.

Vi3mepeHne MacCoBOW A0/N MarHWs B 3TOM PacTBOPE MOXET MPOBOAMTLCS 6e3 KaKuX-nnbo orpaHu-
YeHWii. TO e caMoe OTHOCUTCS U K KOHTPO/bHOI npobe. KOHTPONbHY Npoby n3MepstoT HepasbasieH-
HOMA.

B pacTBOpe naHTaHa OnpeAenstoT MAaccoBYH LOMI0 OKCUAA KaNbLUWA W OKCMAA MarHus MeToAOoM
[06aBOK M MPU HEOBXOAMMOCTU YUMTLIBAIOT €e.

YCnosus M3MepeHns nogouparoT B COOTBETCTBUM C UCMONb3YEMbIM NPUOBOPOM.

Mpobbl 1 pacTBOPbl CPaBHEHWA PaCMbIAAOT B MAaMs U U3MEPAIOT NOFAOWEHNE NUHUIA Kanbuus,
MarHus v antoMrHUA NocnefoBaTenbHo. Vcnonb3ytoT ABa cnocoba M3MepeHWs BeNUYUHbLI MOTOLLEHNA B
3aBMCUMOCTM OT Mofenn npubopa. Ha cnekTpooTOMETPax, UMEIOLLMX PEXMM PaboTbl «KOHLEHTpaLWs»,
paboTatoT NMM60 B pexrmMe «KOHLEHTpauus* u Torga pesynbTaT nonayyalT Ha Tabno B MKr/cm3, nnbo B
peXvMe «MNOroLLEHNE» METOAOM «OFpaHUYMBAOLLMX PACTBOPOB* 30H MO rpagyvpoBOYHOMY rpaduky. Ha
OCT&/IbHbIX CNEKTPOoTOMETPax paboTardT B PeXMMe «MOrfoWeHne» C 3anncbio Ha caMonuLlyLleM
MOTEHLMOMETPE WM CO CHATMEM MOKa3aHWi NO CTPeNoYHOMY UM LndpoBoMy npubopy. MeTof «orpa-
HMYMBAIOLMX PacTBOPOB» 3aK/OYAETCA B MOMyYEHUM OTCUETOB ANS pacTBopa Npobbl U ABYX pacTBOPOB
CpaBHEHUS, OAMH U3 KOTOPbIX AaeT 60/bLUWIA, a APYro MEHbLUWIA OTCYET MO CPABHEHMIO C OTCHYETOM AN1s
pactBopa npo6bl.

(U3ameHeHHas pepakums, M3m. Ss 1).
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4. OBPABOTKA PE3YJ/IbTATOB

4.1. Ecnn n3mepeHMe MPOBOAWOCH C 3aMMCbi0 Ha CamonuLuyLleM MOTEHUMOMETpe, TO NMHERKOM
U3MEPSOT ANNHY NMKOB B MUIIMMETPAX U CTPOST rpagynpoBOYHbIl rpadink B KOOpAMHATaxX: KOHLEHTpaums
onpejensemMoro afnemMeHTa B pacTBOpe B MKIr/CM5—pnuHa nukoB B MM. [pu U3MepeHUn MOr/IOLEeHNs
NMHWN ONpPeaensieMoro 3/eMeHTa BO CTPE/IOYHOMY MAW UMPOBOMY MpUGOPY FpasyvpoBOYHBbIA Fpaduk
CTPOAT B KOOpAMHATax: KOHUEHTpauus OnpeAensemMoro 3fieMeHTa B pacTBOpPe B MKI/CM' —noOKasaHus
CTPENOYHOro MM unppoBoro npubopa. B HalgeHHoW Mo rpadmKy KOHLUEHTpauuMu OMpeaensiemMmoro
3NeMeHTa YUNTHIBAKOT COAEPXKaHWe OKCKAa KanbLUWs WM OKCMAA MarHus B NaHTaHe, ec/ii OHa CpaBHMMA C
COAepXKaHUeM 3TVX 3/1EMEHTOB B KOHLEHTpaTe, 3aTeM MOJyYeHHbIN pe3ynbTaT YMHOXKAT Ha 2 (Koadgu-
UMeHT pa3baBneHus). locne 3TOrO Y4YMTbHIBAtOT COAEPXKaHWE OKCUAa KanbLUMsi M OKCMAAa MarHus B
KOHTPO/IbHOI npobe.

Maccosyto fonto onpeaensemoro enemerJa (X) B MpoueHTax BbIYMCAAT N0 hopmyne

M y-/100
71 =T m1000000 ’

rge /2, — maccoBast f0oN ONpefensemMoro sneMeHTa B aHa/IM3MpPyeMoM pacTeope, MKI/cm3;
V — 006beM pacTeopa npobbl, CM3;
T — Macca HaBeCcKM KOHLeHTpaTa, T;
1000000 — Ko3ththMLMEHT nepecyeTa r B MKr.
4.2. AGCONMIOTHbIE 3HAYEHNS pPa3HOCTel pPe3ynbTaToB [BYX Mapai/ie/bHbIX OnpeaesieHniin (nokasartenb
CXOAMMOCTMW) W pe3y/nbTaToB fAByX aHanv3o0B (MoKasaTe/lb BOCMPOW3BOLMMOCTM) C JOBEPUTENLHON BEPOST-
HOCTbIO P=0.95 He AO/MKHbI MPEBbILLATL 3HAYEHWIA LONYCKaeMbIX PACXOXAEHWI, YKasaHHbIX B Tabn. 2 u 3.

Ta6bnuya 2
MaccoBas 4014 OKCUAO0B Kanbluu, [onyckaemoe pacxoxpeHue Jlonyckaemoe pacxoxpeHue
MalW uH. % napannenbHbiX onpefeneHnin. % pe3ynbTaToB aHanmsa, %
Or0.02n0 0.0S uknto4, (TONbKO NS OKCU-
fa MarHus) 0,01 0.02
Cs. 0,05 g0 0.20 BOHOUY. 0.03 0.04
0.20 » 0.60 . 0.1 0.2
» 0.60 » 2.0 » 0.2 0.3
« 2.0 . 5.0 0.3 0.4
Tabnuya 3
Maccosas A0S OKCUAA anio MUHUN, % ,El,onyCKaeMt)e pacxoxpeHwue ,qonyc»(aemoe pacxoxpaeHune
napannenbHelXx onpegeneHuun. % pe3ynbLTaToB aHanu3a. %
Or 0.05 710 0.20 HKNtOY. 0.04 0.06
Cs. 0.20 * 0,60 * 0.07 0.09
0.60 * 2,0 * 0,2 0.3
2.0 * 5.0 0.4 0,6

4.1, 4.2. (N3meHeHHas pegakums, M3m. Ne 1),
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