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MeTon onpenecjaeHnA KanbHa H MATHHSA

Metallic manganese and nitrated metallic manganese.
Method for determination of calcium and magnesium

OKCTY 0809

ITocranosaennem ocynapersensoro xomurera CCCP mo cranpapram or 17 mas 1984 r. Ne 1647 nara Beenenus
YCTAHOBJAEHA

01.07.85
Orpannyenne cpoka JeiicTEAA CHATO mO0 WPOTOROay Ne 2—92 Mexrocynapeteennoro CoBera mo cTaHIaprH3aimm,
merpoaornn u ceprudpurammn (MYC 2—93)

Hacrosiiuii cranzapT ycTaHABIMBAET ATOMHO-a0COPOLIMOHHEII METON, OIPEASIcHISA KATbIIAA 1 MATHUS
TPH 1X MACCOROI J07e B MeTAMITIECKOM MapTaHIle W METATTITHIeCKOM a30THPOBAHHOM MapraHTtie ot 0,10 1o
0,70 % gaxmoro.

MeTon ocHOBAH Ha PACTBOPEHHH HABECKH B XTOPHOH U (DTOPHCTO-BOTOPOTHON KHCIIOTAX, PACITELIEHUH
pacTBOPA B IUIAMEHHU BO3IYX-allcTHIICH WIH 3aKHCh a30Ta-alleTICH U M3MEPEHU I aTOMHOI adCOopOIIM Kallb-
A IpH INHHE BOIHH 422,7 HM, MATHHA OPU IIUHE BOTHE 285,2 HM.

1. OBIIMUE TPEBOBAHHA

1.1. O61mne TpeboBaHg K MeTomaM aHannsa — 1mo IT'OCT 28473 —90.

1.2. JIaboparopHad npoda JoKHa ObITh HPUTIOTORICHA B BHAE TOHKOIO IOPOLIKA PASMEPOM YACTHII,
MPOXOIAIINX Yepes3 cUTo ¢ ceTkoil Ne 016 o I'OCT 6613—86.

1.1, 1.2. (M3menennag peaakuus, Mam. Ne 1),

2. AIIITAPATYPA, PEAKTHBBI U1 PACTBOPHL

CrexTpodoToMeTp aTOMHO-a0COPOITMOHHEBIN CO BCEMH IIPHHAMIEXHOCTIMH H ¢ UICTOUHHKOM H3TyYe -
HHS I KANBIAS 1 MATHHS.

BbammoH ¢ razoodpasHbeM areTineHoM mo I'OCT 5457—75.

3aKMCh a30Ta razoo0pasHas.

Kowmpeccop, obecneqnBaioluii Mogavdy ¢KaToro BO3MyXa, WIH OaXMOH CO CKATHIM BO3TYXOM, WIIH
CXKATHIH BO3IYX M3 BO3MYXOIIPOBOIA.

Boma menoHH3upoBaHHAS MM OMTUCTHIUIAT A IIPUTOTOBIEHHS BOTHLIX PACTBOPOB U IIPOBEIEHHS
aHaJH3a.

Bomy oumiaior Ha HOHOOOMEHHBIX CMONIAX — CHIILHOKHCIIOTHOM KAaTHOHHTE H CIIILBHOOCHOBHOM AHHO-
HHUTE €O CI0eM CMOIBI BhICOTOH 200 MM, gUaMETPOM 25 MM, IIPOIIYCKAS Yepe3 KOJNOHKI CO CKOPOCTBIO
7—10 cM®/MuH.

Hanamme odmmmanbuoe IlepencuaTka BoCTIpemieHa
*

* [lepeuszdanue (uioav 1999 e.) ¢ Hamenenuem Ne 1, ymaepxcOenuvim & cenmadpe 1989 o (HYC 1—90).

© M3marenbeTBo craHgapros, 1984
© MIIK W3maTe beTBO cTAaHIAPTOB, 1999
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Kucnora comanas no I'OCT 3118—77, pacrsop 1 : 1.

Kucnora xmopnas mwrotHocTwio 1,53 wm 1,67 r/cm®.

Kucnota propucrosogoponuas no I'OCT 10484—78.

AMMoHNIH WaseaeBoKHCIHB o I'OCT 5712—78, pactBoprl ¢ MaccoBoii goncii 0,1 n 4 %.

HHIKaTOop METIIOBRI OpaHKeBhIil, BOTHLIL pacTBOP ¢ MaccoBoi momneii 0,1 %.

Amvmvuak BogHE o T'OCT 3760—79, pacTBop ¢ MaccoBOIH momeii 25 %.

JlaHTaH a30THOKHUCIHIM, pacTBOP ¢ MAacCOBOI momer 5 %.

Kamnuit xnopucrhiit mo I'OCT 4234—77, pacTBop ¢ MaccoBoi momeit 3 %.

Mapranen merammmdaeckuii mo T'OCT 6008 —90.

AmomuaHil Metannmdeckui mo I'OCT 11069—74, pactsop: 0,1 © anoMIHEA pacTBOpIIoT B 30 oM’
pacTBOpa COMTHOM KHCIOTH MPH cNaboM HarpeBaHun. Ilocae MOTHOTO pACTBOPEHIS ATIOMITHIIA PACTBOP TIepe-
HOCAT B MEPHYIO KOJIOY BMECTHMOCTBIO 1 M3, MOJNHBAIOT 10 METKH BOJOI U e peMelIHBaoT.

Kanpmus okucs no TOCT 8677—76, MpeapapHTeILHO MPOKAIeHHAs TIpH TeMmeparype 600—650 °C mo
HOCTOAHHON MACCHL, CTAHAAPTHLIE PACTBOPLL.

PactBop A: 0,6996 1 OKHCH KanbIHsa CMAYHBAIOT BOMOM, 1o0apsmior 10 cM? pacTBOPa COMIHOM KHCIIO-
THI, HATPEBAOT J0 MOIHOTO PACTBOPSHHA, IIEPEHOCAT B MEPHYIO KONOY BMecTHMOCTRIO 500 ¢M?, monuBamoT
BOTOH 0 METKH H IIePeMEIIIBAIOT.

MaccoBast KOHLICHTpaLIS KaJlblKs B pactBope A pasHa 0,001 r/cy’.

MaccoByIo KOHIIGHTPAILHIO PACTEOPA OKICH KATLITHA YCTAHABIMBAIOT TPABHMETPHUIECKIIM MeTOmOM. J71a
BTOTO TPH AMMKBOTHERIE YACTH pacTBopa mo 20 cM® KaxIas IMOMEITAI0T B CTAKAHKI BMECTUMOCTBIO 250 cM?,
npuoasaoT 100 cM? ropgaaeii Boasl, SO cM? pacTBopa apeIe BOKNUCIOTO aMMOHIS ¢ MAcCOBOI Joneit 4 % u
OCTABISIOT PACTBOP € BHIMABIIINM OCATKOM IMABEIICBOKHCIONO KATBIIA B TeITOM MecTe Ha 10— 15 mmH. 3aTem
OpHOABIIIOT 2—3 KAIITH METHIOBOTO OPAHXEBOTO; HEHTPANU3YIOT BOMHEIM PAcTBOPOM AMMHAKA JO M3MeHe -
HHM OKpacKil WHIHUEATOPA M M00aBIaioT 1 cM? B H30HITOK. PacTBOp ¢ 0CagKoM KHIITIT 1 —2 MUH H depes
15—18 4 ocamok oT(PHIETPOBLIBAIOT HA IUIOTHLI (PHIBTP, 3aT¢M IIPOMBIBAIOT OCAIOK 6—8 pas pacTBOPOM
LIABEJIEBOKUCIIONO aMMOHHS ¢ MaccoBoii goneit 0,1 %.

DuUIETp ¢ 0caIKoM IIOMENIAIOT B IIpeIBapHTeIbHO MPOKANCHHEI 1 B3BeIlIcHHEIH INIATHHOBRIA THICb,
BEICYVIIIHBAIOT, O30IIII0T U MPOKATHBAIOT NpH TemTepatype or 1000 1o 1100 °C 1o nmocroaHHOi Macchl. TUrenb
C OCAIKOM OXJIAXKITAIOT B KCHKATOPE M B3BCIIHBAIOT.

OTHOBpeMEeHHO MIPOBOIIT KOHTPOIBHEIN OITHIT.

MaccoBy KOHIEHTPALUI PacTBOpa oKucH Kalblus (C), BRIPAXCHHYIO B I'/CM> KAIIBLUY, BEMUC/ISIOT

o dopmye

_ [m—my) — (my — mm3)]-0,7147

C % ,

IIe 71 — Macca THTJIS ¢ OCATKOM OKNCH KANBITHA, T
— Macca IyCTOro TATII, T;
m, — Macca THITIS ¢ OCaKOM KOHTPOJILHOIO OLBITA, T;
#1, — Macca IIyCTOrO THITIS, B KOTOPOM HAXOIHUTCS OCAL0K KOHTPOIBHOTO OIITA, T;
V' — obreM pacTBopa OKUCH KAJNLITHS, B3ATHIH IS YCTAHOBICHUS MACCOBOH KOHIIEHTPAITHH, CM?;
0,7147— kKoapPUIHECHT IepecdeTa OKHCH KAIBIHS HA KAJIbLHIHA.

PactBop B: 100 cM® cTaHmApTHOTO pacTBopa A MOMEINAIOT B MEPHYIO KOIOY BMECTHMOCTRIO 1 mm3,
JOTMHUBAIOT O METKI BOAOH W TIEPEMEITIUBAIOT.

Maccograg KOHITeHTpaIus Kaabliug B pactBope b papHa 0,0001 r/cwm?.

Maranii Merarommgeckuii o F'OCT 804—93, crarmapTHEI pactBop: 0,1 T MarHud pacTeopsior B 40 cM®
pacTBopa CONSHOI KHCIOTH TIPU HATPEBAHUH. PACTRBOP OXTAKAAIOT, TIEPEHOCHT B MEPHYIO KOJIOY BMECTHMO-
cThio 1 M3, MOTABAIOT BOAOIH O METKH M TIepeMeTTHBatoT.

MaccoBag KOHIICHTpAIII Maraud B pacTBope pabHa 0,0001 r/cm>.

(M3menennas penaknmst, Usm. Ne 1),
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3. IIPOBEJEHHUE AHAJIU3A

3.1. Hapecky MeTAIMIECKOTO MAPTAHIIA HIH MeTAILTIISCKOTO A30THPOBAHHOTO MApraHiia Maccoi 0,25 1
MOMEINAIOT B IDIATHHOBYID MIH CTEKIOYIICPOIUCTYIO YallKy, J00asaaioT 10 cM? dhropucToBOmOpOIHON H
10 cM? X1OpHOI KHCIOTH, pACTEOPAIOT MPH HATPEBAHUHN 1 BHITAPHBAIOT J0 YIAISHNSI TIAPOB XITOPHOH KHCIIO-
TH. CTeHKH YAIIKH OOMEBAIOT BOLOH M BHIIAPHBAIOT JOCYXA. B OXIAXICHHVIO 9AIIKy NPHOABIAIOT 5 ¢M’
COISIHON KHCIOTHI, HATPEBAIOT JO PACTBOPEHHS CONEH, 3aTeM Npuoapistior 50—60 ¢M® BOOH 1 IepeBOISIT
COIEPKIMOE YalllKl B MEPHYID KO0y BMECTHMOCTBIO 250 ¢M®, OXJTaXmaT, JOBOIAT O METKH BOIOH
TCPEeMEIIHMBAIOT.

ANHKBOTHYIO 4acTh 20 ¢M® HIOMEIAIOT B MEPHYIO KOJIOY BMecTUMOCTRIO 100 ¢M?, mpudasigior 4 ¢’
COISIHON KHCTOTH, 1 ¢M? pacTBOpa a30THOKHUCIOTO JTAHTAHA MM 1 ¢M? XMOPHUCTOTO KAl U JOIHBAIOT IO
MEeTKH BOIOI.

Yepes Bech X0 aHANM3A MPOBOAAT KOHTPOIBHEII OITEIT.

PacmmIIgioT pacTBoOp KOHTPOIBHOTO OIEITA H PACTEOP AHATH3UPYEMOH IIPOOH B IIIMAMEHH BO3IYX-
ANETIIICH WJIH 3aKHCh A30TA-alCTWICH B IOPAIKE YBSIHYCHUA adCopOLMU A0 NOIYICHHA CTAOHNIBHBIX ITOKA-
3aHHN IS KAKI0T0 pacTBopa. Ilepes pacnblmeHHeM EAKIOT0 PAaCcTBOPA PACIIBIISIOT BOAY JJI IIPOMEBIBAHAA
CHUCTEMBI H IIPOBEPKH HYIEBOH TOYKH. H3MepsaIoT aTOMHYIO A0COPOIMIO KATbLMS NPH JVIHHE BOJHBL 422,77 HM
U MaTHUA OpH ITHHE BOTHEL 285,2 HM.

llocne BRMHTAHIA 3HAYCHHUSA ATOMHOMH a0COPOIIHA PacTBOPA KOHTPOJIBHOTO OIRITA U3 3HAYCHHS aTOM-
Ho abcopOITH pacTBOPA AHATH3UPYeMOH MPOOL HAXOXAT MACCOBVIO KOHITEHTPAITIIO KATBITHSI HJIH MATHHA B
pacTBOpe aHATTH3HPYSMO#H NpOoOH 10 IPagyHIpPOBOIHOMY TpapHKY.

322 1locTpoeHHne TpaAdyYyUpPpOBOUHOTO TpadHUKa

1Ipu onpemeacHIA B IIIIAMEHH BOAYX-aNCTHIICH B BOCEMb M3 JEBATH IIATHHOBBIX HIIH CTCKIOYIIIEPO-
JUCTHIX dYalleK OPHIMBAIOT M3 MHKpOOIOpeTkH uiad runetku 0,25; 0,50; 0,75; 1,00; 1,25; 1,50; 1,75 1
2,00 cM® cTaHIapTHOIO pacTBopa b Kallbliug U CTaHIapTHOIO PACTBOPA Mariug, 4yro coorsercrsyer 0,000025;
0,000050; 0,000075; 0,00010; 0,000125; 0,000150; 0,000175 1 0,00020 r kaibIUs (MarHus). Jepdaras yaika,
He cofgpXalllad cTAHTAPTHRIE PACTBOPHI, CIIVKUT M IPOBEIcHIA KOHTPOIBHOTO OIBITA. 3aTeM B KAXITYIO
JAIIKY MMOMEAnT HaBecKy MeTANTHISCKOTO MapTaHia Maccoi 0,25 r, mpubdasngioT mmo 1,4 cM? pactBopa
amoMIHHS, TpuoasTaoT 10 cv® propuctoBomopoaHoii 1 10 cM? XTopHOIM KIUCTIOTH, pacTBOPSIOT TIPH HATPE -
BAaHMH H YIIAPUBAIOT COACPKUMOES YALIKH JO YAAICHUA HapOB XJIIOPHOHU KMCIOTH. CTCHKH YaIIKH OOMBIBAIOT
BOIOI M BHIIAPHMBAIOT JOCYXa. B OXTaXTeHHYIO YAIIKY IPHOABISIOT 8§ ¢M® pacTBOpa COMSHON KHUCIOTH H
HAIpeBaloT 10 pacTBOpPeHHS colicH, 3aTeM IpuoapigioT 50—60 ¢m® Bodbl, 1 ¢cM® a30THOKHUCIIOTO JTaHTaHA HITH
1 ¢cM® XIOpHCTOrO Kamus, MepeliBaloT B MEPHYIO KONIOY BMeCTUMOCTEIO 100 ¢M’, oXIakIaroT, JOBOIIT 10
METKH BOIOH H IIEPEMEIIHBAIOT.

1Ipu onpemeneHIH B MIAMEHH 3aKHCE A30TA-alleTHICH B BOCEME 13 T¢BATH MEPHHBIX KOO BMECTHUMOC-
ThIO 100 cM® ipubabsngioT u3 MUKpobopeTkn v numeTku 0,25; 0,50; 0,75; 1,00; 1,25; 1,30; 1,75 u 2,00 oM’
CTAHTAPTHOTO PACTBOPA b KANBITHS U CTAHAAPTHOTO pacTBOPA MATHHS, UTO cooTBeTcTBYeT 0,000025; 0,000050;
0,000075; 0,00010; 0,000125; 0,000150; 0,000175 u 0,00020 r kanpimusa (marams). Jlesarag konda, He
COIEPXAINAs CTAHAAPTHERIC PACTBOPHIL, CIIYKWT IS IIPOBCICHAS KOHTPOJIBHOTO OITBITA.

Hsmepenne abcopOLMK NOIYy9eHHBIX PACTBOPOB MPOBOIAT, KAK YKA3aHO B 1I. 3.1.

I'panynpoBOYHEIN rpadHK CTPOAT M0 PE3VIILTATAM H3MEPSHHUH, OIYICHHBIM IIOCIIC BEIMUTAHAA 3HAYC-
HHI aGCOpOMIH pacTBOpa, He COASPXKAIIETO CTAHTAPTHHIA PACTEOp KANBINL HIH MATHHA, U3 3HAUCHHIA
abcopOuum pacTBOPOB, CONEPRKAIINX CTAHIAPTHRII PaCTBOP, H COOTBETCTBYIOIIMM HM MACCaM KaJIbLUA WIH
MATHHA.

{A3menennas penaknas, Uam. Ne 1).

4. OBPABOTKA PE3YJ/IbTATOB

4.1. Maccosyio 100 Kaiepiusa (Marausd) (X) B IIPOICHTAX BEYHCIAIOT 110 hopMyIie

a-v
m

X=217 100,

rae €, — MaccoBast KOHIIEHTpaIWs KanbIHs (MaTHUS) B pacTBOpe aHANH3UPYEeMOIl MpoOHI, HafiTeHHAd 1O
TPATYHPOBOYHOMY TpadmKy, I/cM?;
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V' — 00BeM pacTBOPA, HCIIONB3YEMBILIT 14 HaMepeHUst a0copOLmu, cM?;
#1 — Macca HaBCCKI B PACTBOPE, HCIOMB3YEMOM I H3MCPCHHHA a0CcopOIH, T.
4.2. HopMBEI TOTHOCTH W HOPMATHEHI KOHTPOIS TOUHOCTH OTIPEAeNe HUSI MAcCOBOM HOTH KAMBITHA (MAar-
HHA) IPHUBEACHH B TA0IHIIE.

MaccoBas gois IlorpenrHocte HomyckaeMmoe pacxoxienne, %
Kanbplms (Marmms), % Pe3yJIbTaTOB
aHamsa A, % OBYX CPEIHIX By Tapan- JBYX TIapa- Pe3yIbTATOR
PE3yIbTaTOB JIe TbEIBIX TTeIBHBIX aHAIH3a CTAHIAPT-
ATATH3A, BBIMON" | enemermrtt 4, | onpefenenui o, | Horo obpasua
HCHHBIX B pa3Jiaq- ATTECTOBAHHOTO

HBIX YCIOBHAX, a’k JHAYECHIH &

0710,1 no 0,2 1o, 0,02 0,02 0,02 0,02 0,01
Cs 02 »05 » 0,03 0,03 0,02 0,03 0,02
» 0,5 » 0,7 » 0,04 0,05 0,04 0,05 0,02

(A3menennas penakudsi, Msm. Ne 1),

Pemaxrop JI. H. Haxumosa
Texrmueckmii penakrop H. C. Ipuuanosa
Koppexkrop H. H. Iaspuigyk
KommetorepHas Bepcerka T. B, Asexcandposoil

M3, mng. Ne 021007 or  10.08.95. Coamo B Habop 28.06.99. INommicado B mevars 06.08.99. Ver. meu. m. 0,93, Vu.-mam. 1. 0,48.
Tupax 120 sx3. C 3460. 3ak.1663.
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Kanyxckaa tvmorpadia cTaHIapros, yia. MockoBckas, 256.
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