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MeToanl onpenesieHHss MapraHia rocT

Iron powder 16412.4—91

Methods for the determination of manganese

OKCTY 0809

JlaTa BBEeIEHHA 01.07.92

HacTossumyi ctanzapt ycTaHABJHBAET THUTPHMETPHUYECKHU HEpC) .Ib-
(aTHblil (IpU MmaccoBod noJde wapranHua ot (0,19% wu Bbiwie) H  oOTO-
MeTpHuYecKHil (npu MaccoBol aoJge Mapranua ot 0,02 no 0,8%) mero-
ABl OTIpeJE/IEHUs] MapraHia B »KeJe3HOM HOpOILKe.

1. OBUIUE TPEBOBAHMUHA
Oobuine tpeboBaHusg K MerojxaM anasusza — 1o [TOCT 28473.

2, TUATPUMETPUYECKHHA METOM ONPEIAEJEHUA MAPrAHLIA

2.1. CyurHocThr METO.aA

MeToJ OCHOBaH HAa OKHCJEHHH JBYXBAaJEHTHOrQO MaprasHiua Hajicep-
HOKHCJILIM aMMOHHeM B IIDUCYTCTBHH KaTaJJH3aTopa a30THOKHUC.IOTO
cepebpa Jl0 MapraHueBOH KHCJOTbHI ¢ MOCJACAYVIOIIUM THTPOBAHUEM cCe-
MHBAJIGHTHO ) V¢ fraHlla pacTBOPOM apCEeHUT-HHUTPUTA HaTpuda. B xaye-
CTBE THUTNOBA i1 OO pacTBOpa AONYCKACTCS TAKKe HCMOJb30BAHUE pac-
TBOPA THOCVJIb(aT1 HAaTPUA.

22. Peantiiap U pactTBOPH

Kucjsora cepuas no I'OCT 4204 u pazbaBaeHHas 2 : 3.

Kucnora asornas nmo 'OCT 4401.

Kucaora oprodochopnas no 'OCT 6552.

Cmech KHCJOT: K 500 ¢M3 BoJAbl OCTOPOKHO, IPH HENPEpPbIBHOM Iie-
pEMEIINBAHUHN, TIPUJAKWBAIOT 125 cM3 CcepHOM KHCJOTHI, OXJaxK1aloT,
npuianearoT 100 cM3 opTtopocopHCl KHUCJAOTE U 275 ¢M3 a30THOH hIiC-
JIOTbl H MepeMeuIuBaloT.

AvmMmonni HaJAcepHohHcabld (nepcyabdar) no 'OCT 20478, cBe-
KENPHUTrOTOBJEHHBIA PaCTBOP C MaccoBOH aoJeh 159.

Cepebpo asortHokucgaoe no I'OCT 1277, pactBop ¢ maccoBoil Jo-
JeH 0,10/[).

U3panvue oduuuainHoe

HacTroamui cTtaHgapt He MOXeT ObiTh HOJHOCTBIO HJAH YACTHYHO BOCHPOH3BEAEH,
THPAXKHPOBAH M pacnpocTtpaHeH Oe3 paspewenusi I'occranpapra CCCP
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Harpu#t yraekucantit kueasld no F'OCT 4201.

Harpust runpokcuny no I'OCT 4328, pacTBop ¢ MaccoBoH JAoJeH
15%.

Harpu#t asomucroxkucanit no F'OCT 4197.

HaTpuii MBLIBIbSIKOBHCTOKHCJBIH, cojaep:KaUlHd a30THCTOKHCJBIH
HAaTpHA (apCEeHHT-HUTPHUT HATPHA), THTPOBAHHBLIH pacTBOp: 0,2 © MBIIIb-
$ihODHCTOrO aHTHADHAA IOMENaloT B CTAaKaH BMECTHMOCTbIO 600 cM?,
pPacTBOPSAIOT B 25 cM3 pacTBOpa FHAPOKCHAA HATPHA C MAacCCOBOH A0JEH
[2% Opw yMEepeHHOM HAarpeBaHHH H HeNpepLIBHOM  pa3MelIHBAHHH.
Pactsop paszbapasiioT Bogo# no 200 cm?, oxjaxaawT, NIPHINBAIOT pas-
GaBJIEHHYIO CEPHVIO KHCJIOTY A0 KHCJOH peakIMH 10 JakKMycy H J0-
0aBJSIIOT H30LITOK ee 2—3 cM3, HM306bITOK CEepHOH KHCJAOTHI HelTpaJsi-
3VIOT YIJIEKHCJBIM KHCJBIM HaTpHeM N0 Jakmycy. K mnoayueHHomy
pactBopy npubasasior 0,85 r a30THCTOKHCJOTO HATPHSI H HepeMeLlH-
BalOT A0 pacTBopeHHst cogad. Comep:KUMOe CTakKkaHa T[epPeJHBAIOT B
MEepHVIO K010y BMeCcTHMOCTbIO 1 AM?3, moJiuBaIoT BOAOM OO METKH, Tilla-
TeJbLHO lepeMellHBaloT.

PacTBCcp apCeHUT-HUTPUTA HATPUA MOXKHO TaKkKe INPHUTOTOBUTH U3
\LIIUbSIKOBHCTOKHCHOr0 HATpUsA: 0,4 © MBIMIBSIKOBUCTOIQO HaTpHUSI PAaCT-
gopsAT B 200 M3 poanl, npubGasasoT 0,75 T a30THCTOKUCACTO HATPUS,
epeMeliBAOT A0 TNOJHOTO pAacTBODCHHA, pas3baBiadg0T BOJAOU 10O
. M I TIHATENALHO NepPeMCUIHBAKT,

HaTtpug Tnoc,Ib@aT KPHCTAMIHMUCChHH (CEPHOBATHCTOKHCJLIIL) IO
I'OCT 244, TutpoBaHHuld pactBop: 0,60 © THOCYJAbdATa HATpUA pacrT-
BOPSAIOT Ha XOJ0AY B 1 AM® CBEXKENPOKUNSAUEHHOH H OXJAaXKIEHHOH BO-
nol. K MoJIV4eHHOMV pacTBOpy s ero cTabWiau3alnud n00aBJAOT
0.2 r yrJaekucaoro HaTpus, THIATEABHO NEPEMCLIHBAIOT H AAKT OTCTO-
sTbhcs 10 cyr. PactBop THOCyAbdarta HATpUS XPAHAT B TEMHDLIX CKJSAH-
haX, 3alHIICHHLIX OT ACHCTBUA OKHCAHTEJEH U YIVIEKHCJIOrO rasa
BO3/1yXa.

d CTAHAB.IUBAIOT MACCOBYIO KOHUCHTPAIHIO PACTBOPA MBINIbSKOBHUC-
TOKHCJIOrO HAaTpPHSI M CEPHOBATHCTOKICJAOrTO HATPHA IO CTAHLAPTHOMY
o0pasuy crajii, OJH3KOMY MO XUMHUYECKOMY COCTaBy U MaCCOBOH J0Je
MapraHila K aHaJH3UPYyEMOMY JKEJE3HOMY TMOPOIIKYV.

MaccoBy 10 1 ONMICHTPAUHIO PACTBOpPa apCeHHUTA-HUTPHTA HATPHUS HJH
ryocyJibpata Hatpus (7'), BbipaxKeHHVIO B rpamMMax MapraHua Ha
I ¢m? pactBopa, BLIUHC.IAKT N0 (opMyJe

T:-— C{q -
V- 100

b

rae Cgqp— MaccoBasl 10/ MapraHua B crangapruoMm obpasie, %;
m — \acca crtasaaprtioro obpasuna, r;
V — obbeM pacTBOpa apceHUTA-HUTPHUTA HATPHS HJIH THO-
cyJabpaTa HATpHA, H3PACXOAOBAHHLIM Ha THTPOBaHHE,
CM°,
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23 IlpoBepgeHue HCOBITAHHUS

[Ipu onpenenenuy MaccoBOU A0JM Maprasua OepyT HaBeCKy KeJie3-
HOro nopouka maccoéd 1 r (npuw MaccoBo#d ponae mapradua ot 0,1 go
0,2%), 0,2 r (upu Maccosod noJse mapranna ot 0,29 u Bblllle) U 1IO-
MEIaloT B KOHHUYECKYI0 KoJaby BMecTuMocTbio o000 cM®, TNpHIHBAIOT
30 cM3 cMecH KHCJAOT H COAEPKHUMOE KOJOLI YMEpPEHHO HarpesamwoT 10
pacTBOpPeHHUs BceH HaBeckd PacTBop KHOATIT O MHUH IS yIaJI€HHA
okucsaoB azora K pacrBopy npubdasasior 100 cM3? Boapl, o cM? pacTBo-
pa asoTHOKHcJoro cepebpa, 20 cM3 CBEXENPHUTOTOBJACHHOIO pacTBOpa
HAJACEePHOKHUCJIOTO AMMOHHS, JOBOAAT A0 KIIDEHHA H KHUIATAT COALNIKH-
Moe hoJIOBI He Oosaee 1 mun Koaby ¢ pacTBOPOM CHHUMAIOT ¢ I '"THI,
BLIAEDXKUBAIOT B TEeMJOM MecTe O MHUH (A0 NPEKpaluienvs BLIAC/ICHUA
My3LIPLKOB KUCJA0ODOAA) 3aTeM 0XTaxKAAT B HPOTOYHOHU BOAE A0 KOM-
HaTHOW TeMIeparTtvpbl U HEeMCIAJEHHO THTPVIOT MapraHioBYIO KHC.JIOTY
pPACTBOPOM apPCEHHTA-HUTPHUTA HaTpusd (Uau Tvocyabdara narp~s)
TuTpos rasli PACTBOP NPUIHNBAIOT CO CKOPOCTHIO 5—0 cM3/MHH J0O 1e-
pexoJa OhPac<H THTPYEMOTO pacTtBopa B OJEAHO-PO30OBVIO, NOCJLT: I0-
e TOpIHK nacTBopa NPHOABJAAIT MO KalJAIM 0 NOJHOIO HCUWe3HO-
BEHIIA DO30BOH OLhPACKH

24 (OOpadoTKa pe3yJabLTATOB

241 Maccoryvio gemo vapranna (X) B NpOIEHTAX BLIUUC/ASIICT TIO
q}OpM}JIe

y_ V=V 7100

Ml

b

rie V —o0beM pacTBOpa apceHHTA-HUTPUTA HATPUA LJH IO  Th-
daTta HaTpus, H3pACXOJOBAHHLIH HAa TUTPOBAHHE pacTsBopa

npoObl, CM?,
V| — o06bheM pacTBopa apCEHUTA-HUTPUTA HATPHA HUJAH  THOCY Jib-

dinta HaTpys, H3DACXONOBAHHBIM HA TUTPOBAHHE pacTsopa
KOHTPOJBHOI'O ONBITA, CMZ;

T — MacccBasi KOHIEHTpaNnusl pacTBOpa apCceHHTa-HUTPUTA HAT-
pust uJan THocyJrdhara HATpHSL, BBIpaXKeHHad B T/cv® vap-
raHa;

M — Viacca HaBECKH KeJEe3HOro Iopolika, I

242 A6GcoJiIOTHBIE AONYyCKaeMble DPACXOKIAEHHUS pe3yJabTATOB Ia-

paJiyIesThbHBIX ONPeIeNeHHH He J0JXKHBl IPEeBbIIATbL 3HAYEHUU, yYKa3aH-
HbIX B TalJHIe.

A6coaioTHbIE
Maccosaga poas Maprasua, % JoNOycKaeMble

pacxoxaexHus, %

Or 002 no 0,05 BK.1i0u 0,005

Ce 005 » 020 » ,1 0,01
» 020 » 0,40 > 0,02
» 0040 » 0,80 » 0,03
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3. POTOMETPHYECKHUHAN METOHA ONPEAEJAEHUA MAPIrAHLA

3.1. CyutHocTps MeTOJAA
MeToJ OCHOBAaH Ha OKHCJIEHHH HOHOB JABYXBaJEHTHOro MapraHia

10 CEeMHBAJIEHTHOrO MEPHOAATOM KaJius B CepHOKHcJOM pactBope. Oi-
peJeJEHHIO MEIUAIOT HOHBbI TpPeXBaJIEHTHOro keJjesa. Jag uX MackH-
POBKH, @ TakKXe C IeJIbI0 INPeJOTBpPAlIeHHA 00Pa30BaHUS HEPACTBOPHs
MBIX CO€AUHEHUH MepHoAATa MAapraHila NPUMEHAIT GOCcPOPHYIO KHCIIQ-
TY.
3.2. Annapatrypa, PEaKTHUBB H pPacTBODPH
DOTOINEKTPOKOJOPUMETP HJIH CHEKTPOHOTOMETP.

Kucinora cepnast no 'OCT 4204, pasz6asaennas 1 : 1.

Kucaora aszornasa no 'OCT 4461.

Kucaora oproociopras nmo 'OCT 6552.

Ammuak cogubid mo ['OCT 3760.

CMechb KUCJOT A1 pacrtsopeHusi: K 000 cM3® BOABI OCTOPOXKIIO NDH
HeIpepPbiBHOM MNOMCIIHBAHHU NpHAHBAIOT 90 cM3 CEPHOW KHCJOTHI, OX-
JaXKAal0T U OPHJAHBAIOT 279 ¢M3 a30THOH KHCJOTHI.

CMech cepHoil U (ocdopHoit xkucaoT: K 700 cM3 BOAR OCTOPOXKHO
NpH HeNpepbIBHOM IepeMeuiBaHlH npuansaioT 150 cM3 cepHOH KHC-
JIOTHI, oxJaxKpaawT, npuaupamr 100 c¢cm? GocdoOpHOHA KHUCAOTHI, nepeMe-
LIHBANXOT U OXJazxK/AaloT.

Kanauii #1oAHOKHCABIH (IIepHOAAT) MO HOPMATHBHO-TEXHHUECKOH J0-
KyMeHTalUu.

Bozopona nepexuck no 'OCT 10929, pactBop ¢ MaccoBoi noJel
30/0.

KapOoHuabHOe KeJe30, oC. 4.

Kaaui Maprannosoxkucasil no F'OCT 20490.

Bouaa, cBoboaHass OoT BOCCTAHABJAUBAIOIIUX BEIIECTB: B K00y BMeEC-
TUMOCThIO 2 AM? wanuBalot | JM3 BOIAb!, DPHJAHBAIOT II0 KaIlJIdM Cep-
HYIO KHCJIOTY A0 phl 3 mo yuH3epcasLHOM MHAUKATOPHOH OyMare W Ha-
[PEBAKOT A0 KHICHHS, 3aT€M hOJ0Yy CHHMAIOT C IJIUTHI, NPpHOABJASIOT
HECKOJIBKO KPUCTAJIJIOB HEpHOJATA KaJausl, KHOATAT 5 MHH H OXJaxK-
JaKoT.

CraiganTHbIe pacTBOPH Mapratia.

Pacreop A: 0,2877 r MapraniOBOKHCJAOTO KaJusg NMOMEIIAIT B CTa-
kKaH BMecTtuMmocTbio 250 ¢Mm?® u pactBopsitor B 100 cm3 Boabl, mobanrisi-
0T 20 cM3 pazbaBaeHHOH CCPHOM KUCJIOTHI, HArpeBaloT, HOOABJASAIOT IO
KalnJsiM pacTBOp [EPeKHCH BOJAOpOaAa A0 00eCUBEUYHBAHUS U BHIIApH-
BAalOT pacTBODP IO BBLIEJEHHST HAPOB CEPHOH  KHUCJHOTHL. Pactsop
oxJaxjaawT, npubasiasaoT o0 cM3 BOABI, MEPEHOCAT B MEPHYIO KOJOY
BMECTHMOCTBIO 1 AM®, NOBOLAT BOAOH A0 METKH M NepeMelIHBaloT.

I ¢Mm3 cramgaptHoro pacrBopa A copepxut 0,0001 r mapranua.

Pactsop b: 200 cm3 cranpapTHOoro pacrsopa A noMeulalOT B Mep-
HYI0 KOJ0Yy BMECTHMOCTbIO 1 AM®, NTOBOAAT BOAOH MO METKH H TNepeMe-
INUBAIOT, TOTOBAT Nepe] NPUMEHCHUEM.
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1 ¢M3 crannaprHoro pacrsopa b cozepxkur 0,00002 r MapraHua.
3.3. llpoBepenye aHaausa

Jlsis onpenenenus Mmapranua OepyT c.aelyIOUIHMe HABECKH KEJe3HO-
70 mopomwika Mmaccofi: | r (npd macccsoft nose vapranuna or 0,02 no
0,20%), 0,5 ¢ (upu maccosoit aodae maprasuya ot 0,20 xo 0,40%), 0,25
(1pu Maccoroil node Mapratua or 0,40 10 0,80% ) 1 novmeulatoT B cTakax
BMeCTHMOCThI0 200 cM?, npuauBaiorT 50 ¢M® CMeCH KHCJIOT H pacTBO-
PAIOT NpH yMepeHHOM HarpeBaHuu. [locje pacTBOpeHHS KeJE3HOrO
[OPOLIKA PacTBOP KUNOATAT 3—O MHH J0 yAaJE€HHA OKHCJOB a3o0Ta.
Coaep:kMoOe CcTakaHa oxJaaxaalr, pobasaswor 20 cM3 BOAB, NMEpPEHO-
CAT B MepHYK Lon0y BMectumocteio 100 cM®, poaunsarT BOAOH A0
VMCTKH U nepeMelnnsapT. AJIMKBOTHYIO yacTh pactBopa 10 cm3 noMerna-
)T B KOHHUECKYI0 K0JOy BMecTHMOCThIO 200 cM?®, mobaBasior 20 cM3
L0461, 15 ¢M3 cmecH cepHolt U dochopHOol KHCAOT, 0,0 T HOLHOKHUCJIOTO
kaqaus. CoaepxkuMoe KoJAOB HArPeBAIOT A0 KHNEHHSA, KHOATAT 3 MHH N
BblAepasBaloT B TenaoM Mecre 10 MUH. 3aTeM pacTBOp OXJaXKAAloT,
ICPEHOCAT B MepHVIO Koa0yv BvectuMoctbio 100 cMm3, noausaioT BOAOH
[C MeTKH U NepeMellinBalor.

OnTHYCCKYID AJOTHOCTh AHAJH3UPYEMOro pacTBOpa HU3MEPAIOT Ha
(IeKTpooTOMETpe NMPH A =025 HM HJH (POTO3JNEKTPOKOJOPHMETPE CO
CBETOPHALTPOM, UMEIOIUKMM 00J1aCTh MPONYCKAHHA NPU A =020—0530 HM.

PacTBopoM c¢paBHEHHS CJYXKHT HaBecka KapOOHHJLHOI'O KeJesa,
[pOBEACHHASA uepe3 BCC CTAAUU aHAJU3A.

PesvabTaTel ananui3a BLIYUCASIOT 10 IFPALYHPOBOUHOMY rpaduky.

3.3.1. I[locipoenue epadyuposouroeo epadura

B ceMpb KonuueckHx KoJab BMecTHMOCTblo 250 ¢M3 mnoMculaloT no
0,1 r xapbouuabHOro 2KeJje3a U B IIECTh U3 HUX IOCJAELOBATEJbHO J0-
Capaswor I, 3, 9, 7, 9, 11 ¢m3 crangaprHoro pacrtBopa b Mmapranua,
10 cooTBercTByeT 2107, 6-10=; 1-10% 1,4.107% 1,8.10°%;
2,2+ 107% r mapraunua. B ceapMou KoJiGe NPOBOAST KOHTPOJbHBIH ONbLIT
O COJAEDPIKaHYUe MapraHua B peakTHBe. 3aTeM NpHJAUBAIOT no 20 cwm?
CMeCH KHCJAOT AJs1 pacTBOpeHHsA. PacTBOp KUNATAT OO0 VAAJEHHS OKHC-
.10B a3ota, npubapBasiorT no 25 cM3 Boanl, 0,5 © HOAHOKHCJOrO KaJHfl,
hUOATAT B TeUeHHe 3 MHUH U OCTABAAIOT B TemjoM MecTte Ha 10 mum.
PactBopsl ox1axkaai0T, NepeqHBalOT B MepHbIE KOJOBl BMECTHMOCTBLIO
100 cm?, foJaHBAOT A0 METKH BOJAOH H IepeMellHuBaloT.

3HauyeHHe ONTHYECKOH MNJAOTHOCTH OKPalleHHbIX PacTBOPOB H3Me-
pAIOT Ha crnekTpodoToMeTpe NPH AJUHE BOJHHB 525 HM uJau Ha $HOTO-
JJEKTPOKOJNIOPHMETPE CO CBeTOMHABTPOM, HMEKIUHM 0064acTh INpo-
MYCKaHHA NpH A=020—530 HM.

PacTBOpoOM CpaBHEHHSI CJAYXKHT DPAcTBOP KOHTPOJBHOTO OMNBITA.

[lo HaliAeHHLIM 3HAYECHHUSIM ONTHUYECKOH IJIOTHOCTH H COOTBETCTBY-
IOUIHM UM MaccaM Maprasya CTposiT TpajyHpOBOUYHBIN rpaduk.

34. ObpaboTka pe3yJabTaToOB
24
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3.4.1. MaccoByio poJi0 MapraHia (X) B NpOLEHTax BBLIYHCAAIOT MO
dhopMye
X"‘ m1 g IOO

m

raie mp;-— macca MapraHia, HauJgeHHass II0 rpaAyYHPOBOYHOMY Trpa-
buxy, r;
m — Macca HaBecKH npoObl, COOTBETCTBYIOLLAS aJHKBOTHOH yac-
TH pacTBoOpa, T.
3.4.2. AGcoJaIoTHBIE [JOIyCcKaeMmMble paCXOXKJeHHS pe3yJbTaTOB Iia-

pajsieibHBIX onlpejesleHHH He AOJXKHBI NpeBblllaTh 3HAYEHHH, VKa3aH-
HbIX B TaOJHILE.
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