I'OCT 22772.2—96
(U1CO 429383—384)

MEXTOCYIAPCTBEHHLBU CTAHIADAPT

PY/1bl MAPI'AHIIEBDBIE,
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METO/IbI OIIPEJIEJIEHUS MAPTAHLIA OBIIIEIO
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TI'OCT 22772.2—96

IlpenucioBue
1 PASPABOTAH MTK 147, UucturyroM ctaHgapTHeix oopasunos (MCO LHHHWMHuepmeT)
BHECEH I'occranmaprom Poccuu

2 TIPUHAT MexrocymapcTBeHHBIM COBETOM IO CTAHOAPTU3ALMH, METPOJOTUU U CEPTUPUKALIUU
(mpotokosa Ne9—96 ot 12.04.96)

3a MPUHSTHE MPOTrOJIOCOBAIIN:

HamMeHOBaHMe rocyaapcrBa HanMeHOBAHHE HALIMOHAJIBHOIO OPraHa o CTaHAAPTHU3ALIUU
AzepOanoxaHckasa Pecnyonauka A3roccraHgapTt
Pecniyonuka ApMeHUs ApMTOCCTaHJAPT
Pecnyonuka benopyccnd I'occtanmapt benopyccnn
I'py3us I'py3cTaHnoapt
Pecnyommnka Kazaxcran I'occtanmapt Pecnyonmukn KasaxcraH
Kuprnackass Pecnyonuka Kupruscrangapr
Pecnyommnka Monoosa MongoBacTaHIapT
Poccniickasa ®epepanyst I'occtanpapt Poccun
Pecnyonmka TamxukucraH TamKkukroccraHoapt
TYypKMEHHUCTAH I’ maBHasg rocymapCTBeHHAsE MHCIEKUHUS 1 ypKMEHHUCTAHA
YxpanHa l'occTaHmapT YKpauHbL

3 IlpunoxeHne A HACTOSILIErO CTAHAAPTA MPEACTABIACT COOOM MOJIHBIM AYTEHTUYHBIN TEKCT MEXK-
nyHaponHoro crtannapra MCO 4298—84 «Pyabl 1 KOHLEHTpaThl MapradueBbie. OnpeacacHue CoacpKaHuA
MapraHua. IloreHuMoMeTpHYeCKHIL METOI»

4 TloctanosnenmeMm [ocymapcTBeHHOro komurera Poccmiickoit Pepgepauim Mo CTaHIAPTHU3ALMMU,
METPOJIOTUU U ceptudukauuu or 9 mekadOpga 1997 r. Ne 402 MeXrocygapCTBEHHBIM CTaHAAPT
I'OCT 22772.2—96 (UCO 4298—84) BBe/IcH B ACUCTBUE HEIOCPEACTBEHHO B KAUECTBE IOCYIApPCTBEHHOIO
crangapra Poccuiickoit @enepaunu ¢ 1 susaps 1999 r.

> B3AMER TOCT 22772.2—77

© UIIK HUznatenbctBO cTaHzapToB, 1998

HacTtosammii ctaHgapT HEe MOXET OBbITh MOJHOCTHIO WM YAaCTHYHO BOCIPOM3BEACH, TUPAXKHUPOBAH MU
pacIIipoCTpaHeH B KaueCcTBe O(pHUIIMaANBbHOTO U30aHUA Ha TeppuTtopumn Poccuiickon denepanmm 0e3 paspe-
meHus I'occranmapra Poccum
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ConepxaHue
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Ilpwinoxenue A Pyabl U KOHUEHTpATHI MapralueBbie. OnpeaencHue cogepxaHud Mapraua. IloreH-
HUOMETpUUECKUU MEeTOA (MCO 4298—84) . . . . . o e e e e b
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I'oOCT 22772.2—96
(M1CO 4298—84)

M E X T OCVYITAPCT BEMHU HUGB U CTAHIAPT

PYJbI MAPTAHIIEBBIE, KOHILIEHTPATBI U ATJIOMEPATBI
MeToapl onpeaeaeHus MAPraHIa o0Iero

Manganese ores, concentrates and agglomerates.
Methods for determination of total manganese

ara eeenennsa 1999—01—01

1 ObJIACTDb IIPUMEHEHMNUA

Hacrodimmii ctTaHaapT pacrnpoCTpaHACTCd Ha MapraHueBble pyabl, KOHLICHTPATbl U arjiOMepaTbl U
YCTAHABJIUBACT MOTCHUMOMETPUUCCKUN METO, ONPEACIACHUI MAPraH1a o01ero mpyu MaccoBoi noae ot 10
1o 60 % u Meton onpeneneHuss nmo MexayHapogHoMy ctaHaapty UCO 4298 (B COOTBETCTBUH C MPUITOXKE-
HUEM A).

2 HOPMATUBHBLIE CCBbIJIKHA

B HacToseM CTaHIApPTEe UCHOAb30BAHBI CCHUIKU HA CIACOYIOLIUE CTAHIAPTHI:

I'OCT 83—79 Hatpwuit yraekucablit. TexHUYeCKHUE YCIAOBUS

I'OCT 342—77 Harpuiut nudocdar 10-BooHbi. TexHuyeckue yCIoBUA

I'OCT 2603—79 AuetoH. TexHu4ecKue yCJIOBUSA

I'OCT 3118—77 Kucaora condaHad. TexHH4YeCKUue yCIOBUA.

['OCT 4332—76 Kanuii yraeKucablii-HATPUI VIJIEKUCIBI. TeXHU4ecKne yCIOBUS

I'OCT 4461—77 Kucnora azoTHasd. TexHUYeCKHUE YCIOBUS

I'OCT 4463—76 Harpuit dTopucteiii. TexHUYecKHe yCAOBUA

['OCT 6008—90 Mapraneu MeTa/UDIMYECKUI U MapraHell a30THPOBaHHBIN. TexHuueckue yCaoBUA

I'OCT 10929—76 Bopopona nepokcua. TexHuueckue yCIOBHUS

['OCT 16598—80 Pynbsl MmapraHueBble, KOHLIEHTPAThl U arioMeparbl. MeToasl 0TO0Opa U MOATOTOBKH
Mpoo0 I XUMHUUYECKOIO aHAJIN3a U OIIPEACICHUS COACPXKAaHUS BIIATM.

I'OCT 20490—75 Kanmuit MapraHmOBOKUCIBIA. T€XHUUYECKHUE YCIOBUS

I'OCT 22772.0—96 Pynsl MapraHueBbie, KOHLIEHTPATHI U arimoMepaTthl. O01ne TpeOOBaAaHUSA K METO-
JaM XMMHUYECKOTO aHaIMn3a.

3 OBIIUE TPEBOBAHUA

O01me TpedoBaHud K MeToay aHamu3a — mo 'OCT 22772.0.
4 MIOTEHIIMOMETPUYECKNU METO/I

MeTon OCHOBAH HA PEakUMH OKUCICHHUS ABYXBAJCHTHOTO MapraHiua pacTBOPOM MAPraHLOBOKUCIOTO
KATUA OO0 TPEXBAACHTHOIO B HEUTPAJIBHOM Cpeac B MPUCYTCTBUU MHUPOPOCHPOPHOKHUCITIONO HATPHU .

BiusHue xenesa, TATaHA, ATMIOMUHUSA, XpOMa U APYTUX 3JCMEHTOB YCTPAHSICTCS CBSA3BIBAHHEM HX B
PACTBOPUMBIE TTUPOPOCPHATHBIE KOMIUICKCHBIC COCIUHECHUA.

4.1 Annmapartypa M peakTHUBBLI

Ileys My(eIbHAd ¢ TEPMOPETYIATOPOM, OOECIICUHBaIOLIaAd TeMneparypy Harpesa 700 “C.

Tyrmm CTeKIIoyriaepoaHbIe.

pH-MeTp.

NU3panne opHUHaIbLHOE
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[ToTeHIMOMETPHUUECKAA YCTAHOBKA I TUTPOBAHUA C DJICKTPOJAMH: TUIATHHA — HACBILICHHBINA Ka-
JIOMEJABHBIN, MJIATUHHA — BOABMPAMOBBIN, MIATHHA — TVIATUHOBBIMN.

bymMmara mHaAMKaTOpHAsA YHUBEPCAIbHAA.

Hatpuit dropucterii mo N'OCT 4463.

Kamuit yriekucabsiii — HaTtpuil yomeKucabslidi o 'OCT 4332.

Hatpusa nepokcun.

AuetoH o 'OCT 2603.

Kwucaora comanas mo I'OCT 3118 u pazdasnenHass 1 : 1 u 1 : 4.

Kucnora azorHas mo 'OCT 4461.

Bonopona nepokcun mo 'OCT 10929.

Harpwuit yrnekucastit mo FOCT 83, pactsop 50 r/om>.

Harpuit nudocdar 10-somustiit mo T'OCT 342, pactsop 120 r/am>. Pacreop rorosar 3a 24 4 1o
MMPUMEHECHUS.

BpoMTUMOJIOBBII CUHMIT (MHOUKATOp), pacTeop 0.4 r/om3.

Mapraneu Metayummueckuii mo 'OCT 6008, crereHb UMCTOTHI He MeHee 99,9 %; 10 T MeTaJUTMYeCKOTO
MapraHia MOMENIAIT B CTakaH BMeCTUMOCTHIO 400 cM>, 00padaThBAlOT B T€UYEHUE HECKOJIBKHUX MHUHYT
MOBEPXHOCTHBIA €0l cMechio 50 ¢M? BOmbl M 5 ¢M® a30THOM KWUCAOTHI OO MOJYYEeHHS OJeCTALIE
MOBEPXHOCTH. MapraHel mpoOMBIBAIOT LIESCTh Pa3 BOLOM, 3aTeM aLCTOHOM M BbICyIIMBAIOT npu 100 °C B
TeucHue 10 MuH.

Cra”gapTHBII pacTBOp MapraHua 1 r/aoMm>, mpuroToBieHHbI caeayommMm oopazom: 1,0000 r meTan-
JNYECKOr0 MapraHiia MOMELIAI0T B ¢cTakaH BMeCTUMOCTELIO 400 cm?, pwiusaioT 20 cM? CepHOM KUCIIOTHI,
pasoasimeHHoil 1 : 1, u 100 cM? Bompel. PacTBOp KHUIIATAT HECKOJABKO MUHVYT, OXJIAXIAIOT, TEPEJAUBAIOT B
MEPHYIO KO0y BMecTUMOCTBIO 1000 cM?, monmMBaOT 10 METKU BOHOM M mepemelmuBaioT. 1 ¢cM? pacrBopa
conepxut 0,001 r mapranua.

Kanuit mapranuoBokucisiii mo 'OCT 20490, creneHb UYMCTOTHI HE MeHee 99,5 % u nepekpUucTaIiu-
30BAHHBIN CACAYIOILUM OOpa3oM: 250 r MapraHUOBOKHUCAOIO Kajlud MOMEHIAIOT B CTAKAH BMECTHMOCTBIO
1 am3 u nipunusaioT 800 cM? Boabl, HarpeToit 10 90 °C. PacTBop GUABTPYIOT MO pa3psKEHUEM Yepe3 TUTEb
C (hmabTpyIoled CTEKIAHHON IIacTUHKON No 3. OThuabTpOBaHHBIN pacTBOP OBICTPO OXJIAXIAKOT B BOIE
cO AbaoM 10 10 "C nopu SHEPruyHOM NepeMellIMBAaHUN U JAI0T MEIKOKPUCTAUIMUYECKOMY OCAIKy OTCTOSTh-
Cd. 3aTeM pacTBOP CIMBAIOT, MEPECHOCAT KPUCTAUIMUYECKYIO MACCY B TUIES/b ¢ (PUIBTPYIOLLEN CTCKIIAHHOM
1acTUHKOM Ne 3 ¥ orcachBaroT. [lepekpucTamm3anuio NOBTOPAIOT elle pas. I1oydeHHYI0 KpUCTAIUIH -
YEeCKYI0O MACCy MEPEHOCAT Ha CTEKIO WIM B LIUPOKYIO (hapdOopoBYIO YALIKy M CYLIAT HA BO3AYXE B
3alMILECHHOM OT CBETA MECTe, MPeaoXpaHdd OT NbUIH. Korma Kpuctauimyeckad Macca mpu pa3gaBIvuBaHUH
CTCKIAHHOM MAJIOUKOM MepecTacT CIUMarhes, ¢ BbICYIIUBAKOT npu 30—100 "C B TeyeHHMe 2—3 4 B
CYIIMWJILHOM LIKa(dy. 3aTeM MEPECHOCAT B OAHKY U3 TEMHOIO CTEKJIA ¢ MPUTECPTON MPOOKOM. OUUILICHHBII
TAKUM OOpa3OM MAPraHUOBOKHUCIILIN KAWL COBEPLICHHO HETUIPOCKOIINYCH.

TuTpoBaHHBII PACTBOP MAPraHLIOBOKUCIOTO Kanud 1,8 1/aM>, MpUTrOTOBAEHHDII CIEAVIOLLMM O0pa-
30M: 1,8 T MapraHUOBOKHMCIIOrO Kajaud pacTBOPAIOT B | IM> BOABI M OCTABAAIOT HA 6 CYT, 3aTEM CAUBAIOT
pPacTBOP 4yepe3 CU(POH B CKIAHKY U3 TEMHOIO CTEKJIA.

MaccoByl0 KOHUECHTPALMIO TUTPOBAHHOIO PacTBOPA MAPraHUOBOKHUCIOINO KaJIMA IO CTAHAAPTHOMY
PACTBOPY MAapraHuUa YCTAHABIUBAKT CACAVIOLIHM OOpa30M: OTOMPAIOT AJIMKBOTY CTAHJAPTHOIO PacTBOpa
mapranna oonremoMm 100 cM? B crakan BMectuMocThio 400—500 cm?, comepxamumit 150 ¢cM? pactBopa
mupodochopHOKHUCTOro HATpHuA. YcraHaBmuBaroT pH pactsBopa, paBHyiOo 7, Kak vka3zaHO B 4.2.1.2, u
TUTPYIOT PACTBOPOM MAPraHUOBOKHUCIAOIO Kajud B COOTBETCTBMM ¢ 4.2.1.3. IlapamaenabHO NpOBOOMAT
KOHTPOJABHBIN OMIBIT 0€3 JOOABICHUA CTAHAAPTHOIO pacTBOpa MapraHia.

MaccoByro KOHUeHTpauuw C TUTPOBAHHOIO PACTBOPa MAPraHUOBOKHCIOTO KAJMSA B TpaMMax Map-
raHa Ha KYOMUYECKHUU CAHTHUMETP, YCTAHOBIACHHVIO MO CTAHIAPTHOMY pPAaCTBOPY, PACCUMTHIBAIOT IIO

dopmye

m
V —V,’

C —

rae m — Macca MapraHua B aJlMKBOTE CTaHAAPTHOIO pacTBOpa, I;
V— o0beM pacTBOpa MapraHUOBOKHUCAOIO KU, U3PACXOAOBAHHBIM HAa TUTPOBAHHUE CTAHIAPTHOIO
pacTBOpa MapraHua, cM>;
V, — 00beM pacTBOpa MAapraHUOBOKUCIIOrO KA, U3PACXOOOBAHHBIM HA TUTPOBAHUE PACTBOPA KOH-
TPOJBHOIO OIBITA, CM-.
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MaccoBylO KOHLUEHTPALHUIO TUTPOBAHHOTO PacTBOPA MO MAPTraHLIOBOKUCIOMY KATUIO YCTAHABIUBAIOT
CIICAVIOLINUM OOPa30M: HABECKY NEPCKPUCTALUIN30OBAHHOIO MApPraHIOBOKHUCIOTO Kausga Maccou (0,2 r moMe-
LAIOT B CTakKaH BMeCcTUMOCTHIO 200 cm?, mpuwnusaor 20—25 c¢M? Bomel U mepeMeruuBaior. [1puianBaoT
10 cM? COIHOI KMCIIOTHI, HAKPBHIBAIOT YACOBBIM CTEKJIOM M MeIJIEHHO HarpeBaloT. [1o oKkoHYaHUM peakiun
CTEKJIO OOMBIBAIOT BOIOIM, K PacTBOPY IMPWIMBAKT HECKOJbKO Kamejab a30THOM KHMCIOTBL M PacTBOP
BLIITAPUBAIOT JOCYXA.

K cyxoMy ocTaTKy TIpWIMBAIOT 5 CM> COJSHOI KHMCJIOTBI M BHOBH PAacTBOP BBIMIAPUBAIOT OOCYXA,
O0Opa0OTKY CYXOIrO OCTAaTKa COJSHON KHMCJIOTOH M BBIMAPUBAHUE MOBTOPSAIOT elie pa3. Cyxol oCTaTok
PACTBOPSIOT B 2 CM> COJITHOUM KMCIIOTHI, pa3oasineHHoi 1 : 1, u npmwmusaor 10—15 cm? Bonel. TToydyeHHBII
pacTBOp MepPeIuBalOT B cTakaH BMeCTUMOCTBIO 400—500 cM?, comepxawmmit 150 cm? pacrBopa nupodoc-
(POpHOKHMCIIOrO HATpHA. YcTtaHaBaubaroT pH pacTrBopa, paBHy1O 7, Kak ykKa3aHO B 4.2.1.2, U TUTpPYIOT
PACTBOPOM MAapPraHLUIOBOKUCIIOIO KaJIUd B COOTBETCTBUM C 4.2.1.3.

MaccoBy10 KOHIEHTpAIHIO C TUTPOBAHHOIO PACTBOPA MAPTAHLIOBOKHUCIOIO KAJIUA B FPaMMax Map-
raHA Ha KyOMUYECKMH CAHTUMETP, YCTAHOBJICHHYIO MO MAPraHUOBOKUCIOMY KAJIUIO, PACCUMTHIBAKIOT 110

(bopmyJie

m -0,3476
¢ = y —V,

e m — MacCa HABECKMU MapraHUOBOKHMCIIOrO Kajaud, T;
V — 00beM pacTBOpa MApraHLIOBOKUCIOTO KAJIUA, U3PACXOLOBAHHBIA HA TUTPOBAHUE MApraHLa, CM>;
V, — o0beM pacTBOpa MAPraHUOBOKHUCIOTO KAJIUd, U3PACXOOOBAHHBIII HA TUTPOBAHUE PACTBOPA KOH-
TPOJABLHOIO OMBITA, CM>;
0,3476 — ko> PULIMEHT NepecyeTa MapraHLOBOKUCIIOrO Kajus Ha MapraHell.

MacCOBYI0 KOHLICHTPALMIO PACTBOPA MAPraHLIOBOKHCAOIO KaJud MO CTAHIAPTHOMY O0Opasly ycTa-
HABJIUBAKIOT CACAYVIOIHUM O0Pa3OoM: OEpyT HABECKY COOTBECTCTBYIOLLIEIO CTAHAAPTHOIO O0pa3la U MpPOBOOMAT
onpeacIcHue. Kak ykasaHo B 4.2.1 vim 4.2.2.

MaccoBy10 KOHIEHTpAaIMIO C TUTPOBAHHOIO PACcCTBOPA MAPTaHLIOBOKHUCIOIO KajIusad B rpaMMax Map-
raHLA HA KYOMUYECKHUU CAHTUMETP, YCTAHOBJICHHYIO IO CTAHAAPTHOMY 00pa3Ly, paCCUMTHIBAIOT 11O (popMyJIe

A m
100V — V) ’

C =

roe A — maccoBad OOJIsE MapraHia B CTaHIApPTHOM o0Opasue, %;
m — Macca HaBEeCKU CTaHIAPTHOrO o0paslua, T;
JV — o0beM pacTBOpa MapraHLIOBOKUCIIOrO KaJusl, U3PACXOIOBAHHBINM HA TUTPOBAHUE PAacTBOpPa CTAH-
NApPTHOTO 00pasla, CM-;
V, — o0beM pacTBOpa MapraHLOBOKHCIOTO KaJud, U3PACXOOOBAHHBIM HA TUTPOBAHHUE PACTBOPA KOH-
TPOJBLHOIO OMbITA, CM>.

42 IlpoBeageHHue aHaau3a

4.2.1 Jlas aeckopacmeopumvix Mamepuaios

4.2.1.1 Hasecky npo0s! maccoii (0,2 T MOMEeIA0T B CTaKaH BMECTUMOCTBIO 100 cM3, CMauMBaIOT HECKOJE-
KUMH KAIUIIMH BOIBI, TIPWJIMBAIOT 5 CM> COJMIHOM KUCAOTHI, pasdasneHHON 1 : 1, u HarpesawoT npu ciabom
KMIICHUU 10 IMPOCBCTIICHUA pacTBOPA M MEPEX0Ja TEMHO-OYPOM OKPACKH pacTBOPA B CBETIIO-XKE/TYIO.

I1pr HEOOXOOUMOCTH PACTBOPEHUE BEAYT B MPUCYTCTBUU (),2 T (PTOPUCTOrO HATPHA.

K pacTBOpy nmpHOaBILAIOT HECKOJABKO Kallejb A30THOM KUCIOTHI, KUITATAT OO YIAJCHUSA OKHMCIIOB a30Ta
M BBIMIAPUBAIOT JOCYXA.

K cyxoMy ocTaTKy NpWIMBAIOT 2 CM> COMIHON KUCIOTH M BBIMTAPUBAIOT PACTBOP IO BIAKHBIX COJEIL.
BrinmapuBaHue ¢ COMTHOM KUCIOTOM MOBTOPAIOT IO IMPOCBETICHUA PacTBOpA.

4.2.1.2 Conu pacTBOPAIOT TPH HATPEBAHUM B 2 CM> COJITHOM KUCIOTHI, pasdasieHHoi 1 : 1, npuin-
BatoT 10—15 ¢cM? BOABI U MEPENUBAIOT MOJYYEHHBIA PACTBOP B CTAKaH BMeCTUMOCTHIO 400—500 cm?,
cogepxaumii 150 cm? pacrBopa mmupodochopHOKUCAOro HaTpus. YcraHaBauBaioT pH pactBopa, paBHYIO
7, 100aBJIEHUEM COJITHOU KUCIOTHI, pa3daBicHHON 1 : 4, wiM pacTBOpa YIIIEKUCIOro HATpUs (KOHTPOJIIU -
pyror no pH-mMmeTpy, YHUBEPCAJIbHOM WHAMKATOPHOM OyMare Wid MO UHAUKATOPY OPOMTHMOJIOBOMY
CUHEMY).

PactBop pa30asistioT BOOOM nmpuMepHO 10 250 cM?.

4.2.1.3 TlonydeHHBIN pacTBOP THUTPYIOT PACTBOPOM MAPTaHLOBOKUCIIONO Kajaud ¢ nmoMouibro pH-
METPA WK MOTCHUHOMETPUUYECKON YCTAHOBKH C MAPOH SJACKTPOIOB: IVIATUHA — IUIATUHOBBIN, TJIATHHA —
BOJIB(MPPAMOBBIA WU TVIATUHA — HACKIUICHHBIM KAJIOMEJIBHBIN 10 MAKCUMAJIBHOIO CKA4yKa MOTCHIMAJA.
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4.2.2 g mpyoHopacmeopumvix Mmamepuaios

4.2.2.1 Hasecky npoOsl Maccoi 0,2 T mMOMEIIAIOT B CTCKJIOYIJICPOIHBIM TUTEAb, coaepxamum 0,5 T
KAJIUA VIJIEKUCIIOTO — HATPUA YIJIEKHUCAOIO, MPUOAB/IAIOT B TUIEAb 1,5 T mepoKCHIA HATPUY, TIHATEABHO
MepeMenInBaloT U CIvIaBiIsaioT B MydenbHol nieuu npu 600—700 °C, Beimep:xuBag 1—2 MUH ¢ MOMEHTA
pacruiaBiieHus. TUreib C IUIABOM OXJIAXIAKOT, MOMEIIAT B CTaKaH BMeCTUMOCTBIO 250—300 cm’ u
BBILIEIAYMBAIOT TUIaB B 40 cM? comstHOi KUCNOTHI, pa3dasieHHON 1 : 4. Turensr BBIHUMAKOT U3 CTAKAHA M
OOMBIBAIOT €ro BOAOM. B pacTBOp NMpHWIMBAIOT HECKOJBKHUX KAIlEab MEPOKCHUIA BOAOPOIA U KUITATIT OO
MPOCBETJICHUA pacTBOpa. PAaCTBOP BBINMAPUBAIOT 10 BJAAXKHBIX COJMCH M MPOJOIKAIT AHAJIN3 B COOTBETCTBUU
c4.2.1.2u4.2.1.3.

4.2.3 JI)1d BHECEHUS MOMNPABKHU HA COACPXKAHHUE MAPraHLIA B PEaKTHUBAX 4Yepe3 BCE CTAIUHM aHAJIMU3A
IMPOBOIIT KOHTPOJIBHBIN OIBIT.

43 O6padboTKa pe3yabTaToOB

4.3.1 MaccoByo 010 Mapraiua Xy, e, B MPOLEHTAX PACCYUTHIBAIOT MO (HOpMyIIe

C(V —V,) 100 -K

XMn o011 m )

rne C — MaccoBad KOHLEHTPALUA pacTBOPA MAPraHLIOBOKUCIOTO KAJIMA MO MAPraHLy, I/CM>;
V — 0o0beM pacTBOpa MapraHLOBOKHUCIOIO KAIUs, U3PACXOIOBAHHBIN HA TUTPOBAHUE AaHAJIU3HUPYEMOTIO
pacTBopa, CM>;
V, — 00beM pacTBOpa MapraHLOBOKHUCIIOTO Kajud, U3PACXOJOBAHHBI HAa TUTPOBAHUE PACTBOPA KOH-
TPOJBHOIO OIIBITA, CM>;
m — Macca HaBECKU IpPOOHI, T;
K — Ko3(p@PUUHEHT rnepecyera MaCCOBOM JOJIM MapraHLia Ha MacCOBYIO JOJIIO €r0 B CYXOM MaTepHaJie
(cm. TOCT 22772.0).
4.3.2 HopMBI TOYHOCTH M HOPMATHUBBI KOHTPOJIS TOYHOCTH OMPEACICHUS MACCOBOM JOMIU MapraHia
yKa3aHbl B TAOJIHLIE.

B nponeHTax

MaccoBag n1ojd MapraHiia A d, d, d 0
Ot 10 no 20 BxaIou. 0,2 0,2 0,3 0,3 0,1
Cs. 20 » 50 » 0,3 0,3 0,4 0,4 0,2

» 50 » 60 » 0,4 0,4 0,5 0,5 0,3
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HTPUTTOXFHUE A*
Pexomendyemoe

PYABI U KOHIIEHTPATBI MAPTAHIIEBBIE. OTTPEAEJEHUE COIAEPXKAHUA MAPTAHIIA.
MMOTEHIIMOMETPUYECKNUU METO/
(LCO 4298—84)

1 HASBHAYEHHWE " ObBJIACTD IIPUMEHEHHNA

Hacrodmmi cTaHoapT YCTAHABIUBACT MNOTCHLIUOMETPHUUYCCKUM METOL ONPCICACHUS COACPXKMUA MApraHua B
MapraHLCBLIX pyIaxXx U KOHICHTpaTax IIpU coaepXaHuu MapraHia 15 % (1o mMacce) M BHIIIE.
Hacrosmmi ctagmapt npuMeHS0T coBMecTHO ¢ UCO 4297,

2 CCbLJIKA

NCO 4296-1—84 Pynpl MapraHuesbie. OToop npo6. Yacts 1. OTOOp eAMHUYHOM TTPOOLI

NCO 4296-2—83 Pyner Maprannesbie. OToop nipo6. Yacts 2. IlpurotosiaeHus npood

NCO 4297—78 (I'OCT 22772.0—96) Pynopl ¥ KOHIEHTpaATbl MapraHueBble. MeToIbl XMMUYCCKOTO aHaIua.
OO01mue npaBuaa NpoOBEICHNS

3 CYHIHOCTDb METOJIA

PasznoxeHne HaBeCKH IpoObl 00pabOTKOM COJSIHOM, a30THOM, XJIOPHOM M (PTOPUCTOBOIOPOIHOMKHUCIOTAMMU.
OToencHUE HEPACTBOPHMOTO OCTATKa, COXpaHCHHE @UIbTpaTa B KadyeCTBE OCHOBHOTO paaBopa. IlpokammBaHmue
HCPACTBOPUMOTO OCTATKa U CIUIABJCHUC C VIVICKHUCIBIM HATPHUCM, BBIICTAYMBAHUC ITJIABA B OJMSIHOM KHCIOTC H
MNPUCOCINHCHUEC K OCHOBHOMY pacTBOpY. /lobaBineHUE aJMKBOTHI K pacTBOPY NMUPOPOCHOPHOKCIOrO HATPUSI, VCTa-
HOBKa pH, paBHoOM 7,0, 1 MOTCHIMOMETPHUYCCKOEC TUTPOBAHUE TUTPOBAHHBLIM PACTBOPOM MEPMMTAaHATA KATUA.

4 PEAKIINY

MeTon OCHOBAaH Ha OKMCACHHMHM HMOHOB MapraHua (l1) mo mono mapranna (lll) mepmaHraHatoM kamsi B
HCUTPAJIbHOM Cpele B NPUCYTCTBUU NUPOPOCPHOPHOKUCIOTO HATPUSL:

4Mn*" + MnO - + 8H™ —» 5Mn°" + 4H,0.

BausHue xenes3a M Opyrux CONYTCTBYIOIIMX SJCMEHTOB YCTPAHSICTCS CBSI3BIBAHUCM UX B PATBOPHUMBIC MUPO-
(pocdPaTHbBIC KOMITJICKCHI.

5 PEAKTHBbI

5.1 Hatpuit yraekucaniii 6e3sonHb (Na,CO,).

5.2 Harpuit yoekuciasrit, pactsop 50 r/ov.

5.3 Harpuit nupodochoprokucii, nekarnapat (Na,P,O, - 10 H,0), pactsop 120 r/mw.

5.4 Kwucimota cossiHag IUIOTHOCTBIO 1,19 1/cM.

3.5 Kwucnora comstHas, pasoasacHHas 1 : 4.

5.6 Kucnorta ¢pTopucToBOIOpOIHAS IIOTHOCTBIO 1,14 1/cM:

5.7 Kucnota xjopHast IoTHOCTBIO 1,51 1/CM.

5.8 Kucnora asotHag mwiotHOCTBIO 1,40 r/CM\.

5.9 Kammit MapranuoBokucasii (nepManranar kanuss KMnQ)), crenens ynctotel He MeHee 99,5 %, nepekpuc
TAJUTU30BAHHDbIN.

PactBOpstior 250 T mepMaHraHaTa Kaaus (CTeleHb YUCTOTHI He MeHee 99,5 %) B 800 ¢ ropssueit Boawl (90 °C)
B CTaKaHe BMECTUMOCTBIO | 1. @UuabTpyIOT pacTBOP IMOL BaKyyMOM uepe3 CTeKISIHHBIN (uabtp Ne 3. OxmaxmaroT
(uabTpat B BoAC ¢O AbaoM 10 10 "C, sHepruyHo nepemeinmnsasd. /1aT 0CeCTb MEIKO3CPHUCTOMY OCAKY. 3aTEM CIIUBAIOT
PACTBOP, MEPCHOCIT KPUCTAIUIMYCCKYIO MACCy Ha CTEKIITHHBIN PUabTp Ne 3 1 QuiIbTpyIoT o4 Baky¥MioM. 110BTOPSIIOT
MNECPCKPUCTAIUIN3ALHIO.

Ilocae moaHOro OTCachIBAaHUS MOMEHIAKDT KPUCTAUINYCCKYIO MACCy B CTCKIAHHYIO WX (papdOopoBI0 YallKy U
BBICYIIIMBAIOT HA BO3AYyXe B TEMHOTE, 3allluinadgd OT NbUIM. Korma KpucTauinmdeckas Macca MNpU pa3ABIMBAHUU
CTCK/ISHHOM MNAJIOYKOM MNEepPeCTaHET CaAuUnarbest, €¢ BhICcyIIUBaOT npu 30—100 °C B TeueHUe 2—3 4B CYILMUJIBHOM
mKady, 3aTeM OCPCHOCAT B 0AHKY U3 TCMHOI'O CTCKJIa ¢ IPUTCPTON TPOOKOM.

[TonydeHHBIN TAKUM 00pa30M IepMaHraHaT Kaiust conepxut 34,76 % (o Macce) MapraHiia 1 HeTHpOCKOTINYCH.

* TIpUMEHSIOT NIPU SKCIIOPTHO-UMITIOPTHBIX MOCTABKAaX.
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5.10 MapraHnen, ctaHgapTHEII pacTBop 1 T/IM.

ITomemator 10 r 3JMEKTPOAUTHYSCKOrO MapraHila (MucToTa He MeHee 99,95 %) B cTakaH BMECTHMCTBIO
400—500 cM’, mpuwnusaior 50 cM® BOOEI 1 5 cM® a30THOM KUCTOTHI (5.8) ¥ OCTaBIISTIOT HA HECKOJILKO MUHYT JO TEX TIOP,
TMOKa TMOBEPXHOCTb Ha cTaHeT Onectdmieit. OO0paboTaHHBIN MapraHell IIPOMBIBAIOT 6 pa3 BOOOM, 3atM alleTOHOM WU
BeICYIHUBAOT npu 100 "C B TeueHue 10 MuH.

[Tomemaror 1,0000 T OUUILEHHOTO BASKTPOJUTHUYCCKOTO MapraHuia B CTakaH BMecTUMOCThIO 400500 cM’ n
nprwinBaioT 20 cM® cepHOM KMUCIOTHL (TWIOTHOCTLIO 1,84 r/cM, pasbasinenHas 1 : 1) u okono 100 ¢ Bomer. Kumsarsar
PaCTBOP HECKOJIBKO MUHYT, OXJIAXIAIOT, IEPEITUBAIOT B MEPHVIO KOIOY BMeCcTUMOCTEIO 100 cM, pa3tasisioT BOLOM 10
METKH U MEPEMEILINBAIOT.,

1 cM? cTaHDAPTHOTO PAcTBOpa CONEPKHUT 1 MT MapraHia.

5.11 Kanwmit MapraHIIOBOKUCIEIN, TUTPOBaHHEBIN pacTBopc (!/. KMnO,) = 1 Momb/om.

PactBopsior 3,20 r mepMaHTaHara Kaaus B 1 1M BOIBI, OCTABISIOT CTOATh B TCUECHUE 6 THEH, 3aTEM TIEPETUBAIOT
B OYTbUIb U3 TCMHOTO CTCKJIA U ICPECMCIIUBAIOT.

3.11.1 Cmandapmuzayus no cmandapmuomy pacmeopy mapeauya (J5.10)

[Tomemmaror 100 cM® ctarmaptTHOoro pactsopa Mapradua (5.10) B crakad BMectuMocThio S00—800 cM 1 mpuin-
BalOT TIpH mepeMewmnsanuy 250 ¢ pacteopa nupodochoprokuciaoro Harpus (5.3). Yceranasamusaor pH pactsopa,
paBHYIO 7,0, COMSTHOM KHUCAOTOM (3.5) WM pacTBOPOM YIICKHUCAOTO HATPUA (3.2), KOHTpOAUpy npu noMomy pH-MeTpa
WIN MHINUKATOpa OpOMTHUMOJIOBOTO cuHero (5.12), Tutpyrot Ha pH-MeTpe (6.1) pactBopoM nepMHraHata kaaust (5.11)
IO MAaKCUMAaJbHOTO OTKJIOHCHUS CTPCJIKU BOJBTMETpA.

I1poBOASAT KOHTPOJbHBIN OMIBIT 0¢3 JOOABICHUS CTAaHIAPTHOTO PAacTBOPAa MapraHliia.

MaccoBy KOHLCHTPALIUK PACTBOPa NepMaHTraHaTa Kaaust C B rpaMMax Ha KYOMYCCKUM CAHTUMETP PACCUNTBE
BalOT 110 PopMyJIe

m
Vi —V,°

C =

roe m, — Macca MapraHila B aJIMKBOT¢ CTaHIAPTHOTO pacTBopa MapraHna (35.10), r;
V, — 00BeM pacTBOpa MepMaHTaHaTa Kainsi, U3pacXoIOBaHHBIN Ha TUTPOBAHUE CTAHIAPTHOTO pacTBpa MapraHiia, CM’;
V, — 00beM pacTBOpa MEpMaHraHaTa Kaiusl, U3pacXOJOBAaHHLIM Ha TUTPOBAHME PACTBOPA KOHTPOJIBHOO OMBITA, CM.

3.11.2 Cmanoapmuszayus no nepmanzanamy xaaus (3.9)

IlomMmemaT 1,5 r mepMaHradara Kajaus (3.9) BO GpTopommacTOBBIM WIN TS(MIOHOBBIA CTAKAH BMCCHMOCTBIO
250—300 cm?, mpunmBaroTt 30—40 oM’ BoIEI M TIHATENLHO TIepeMenBaioT. [IpunnsaioT 20 ¢cM cOMTHON KUCTOTHI (5.4),
3aKPbIBAIOT YaCOBBIM CTCKJIOM M HarpeBarOT. 110 OKOHYaHMUM peaKlIMU 4aCcOBOEC CTCKIIO CHUMAKT OOMBIBAIOT BOIOM.
K oxitaxmeHHOMY pacTBopy 1o0aBasioT 10 ¢z xmopHoOM KUcaoTH (5.7) u 20 ¢ GTOPUCTOBOIOPOTHOMN KUCITOTHI (5.6)
M HATrPEeBAIOT 0O MOSBICHUA OENbIX IApOB XIOPHON KUCIOTH. PacTBOp OX/IaXxmaroT, mpwiMBaioT O cM’ COMAHOM
KUCIOTHI (3.5) U HArpeBaKT 40 UCUYC3HOBCHHUS PO3OBOM OKPACKH PaACTBOPA.

[Tocne oximaxIeHUs MEPEIUBAIOT PACTBOP B MEPHVIO KOJOY BMeCTUMOCTBHIO 500 ¢M, pa30aBasgioT BOIOM [0
METKHN M nepemeinnBaiot. Otoupaotr aauksotry 100 ¢M M NOMEIAIOT B CTaKaH BMeCTUMOCTBHIO 500—800 cM,
comepxammit 250 cM® pactBopa nmpodochopHokucaoro Hatpud (5.3) pu mepeMemnBaHun. YcraHasausaioT pH
pacTBOpa, paBHy1O 7,0 1OOABICHUEM COJSIHOM KHUCIOTHI (35.5) WM pacTBOPA YIVICKUCIOTO HAPHUA (J.2), KOHTPOAUPYA
npu noMo1uu pH-MeTpa nan nHOIUKATOPa OPOMTHUMOIOBOTO CUHETO (5.12), TUTPYIOT pAaCTBOPOMICPMAHTIaHATA KAJIU
(5.11), ncnoan3ysa pH-meTp (6.1), 10 MAaKCUMAJIBHOTO OTKJIOHEHUSI CTPEJIKU BOJbTMETPA.

IIpoBOOSAT KOHTPOJBHLIMA OMNBIT 0¢3 HO0ABICHUS PAacTBOPA NEPMAaHraHaTa Kajaus.
MaccoBYIO KOHLICHTPALUIO PacTBOpa NMepMaHradHara kaaus C B rpaMMax Ha KyOM4YeCKUM CAHTUMETP PACCUYUTHE
BalOT 110 GOpMYVIIC

m2 "053476
V, — V,

C —

roe m, — Macca IepMaHraHaTa Kajlusd B aJIMKBOTE pacTBopa (3.9), B3ATOrO L9 TUTPOBAHUS, T;
V, — 00beM pacTBOpa MepMaHTraHaTa Kalusi, M3PACXONOBAHHBIM HAa TUTPOBAHUE MAPTaHLA, CM;
V, — 00BbeM pacTBOpa mMepMaHraHarta Kajiusi, U3pacXOJOBaHHbBIM HAa TUTPOBAHUE PacTBOPa KOHTPOJIBMIO OMbITA,
CM?;
0,3476 — xo3ddueHT nepecueTa IepMaHTaHaTa Kajlus Ha MapTraHell.
5.12 BpoMTUMOIOBBIM CMHWI, UHOIUKATOP, pacTBop 0,4 /oM.

6 AIITIAPATYPA

OO0bBIvHOC TAadOpaTOpPHOEC 00OPYIOBaHUC U

6.1 pH-MeTp, cHAaOXeHHBIN OIHON U3 CACOYIOLIUX TIap DAECKTPOLOB:
a) IS TOTCHLUUOMETPUUYCCKOTO TUTPOBAHUS:

IJIATUHA — HACHIIICHHBIN KAJIOMEJIbHBIN,

TUIATUHA — BOJ(PPAMOBBIH,

IJIATUHA — TJIATUHOBBIM

0) g ycraHoBku pH:

CTCKIIIHHBIA — XJIOPCEPCOPSAHBIN.

6.2 IImaTUHOBBIN THUTENB.
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7 OTBOP IT1POb

Ot160p npod6 MapraHieBbIX pyn IpoBomaT B cooTBercTBUr ¢ MCO 4296-1 (cMm. TOCT 16598), mpurorsicHue
npo0 — B cooTBeTcTBUU ¢ MCO 4296-2 (cM. T'OCT 16598).

8. BBITIIOJIHEHUE OIIPEAEJIEHHWUA

8] KOHTPOJADbDHBINA ONOBIT

Yepes Bce cTanum aHaIU3a MpOBOOAT KOHTPOJIbHBIN OIbIT.

8.2 Pa3z3noXeHHEe HAaBCECKH NP OObLI

IloMemawT HaBeCcKy mpoObI Maccoil 1 r BO PTOPOILTIACTOBLIM WIN HNOJIUTCTPADTOPITUICHOBBIN CAKAH BMECTH-
MOCTEIO 250—300 cM?, cMauMBaOT HECKOILKAMHM KAIUTIMM BOIEI, IPWINBAIOT 20 M COITHOM KUCHOTHI (5.4) 1 2—3 cv
a30THOM KUCIOTHI (5.8), HarpeBawT IO MPEKpallleHUS BBIOCICHUA OKUCIOB a30Ta U oxiaxnawT. IIpubdasngior 10 cm
XJTOPHOM KUCIOTHI (J.7), HArpEBAKOT HA C1a0bO0M, 3aTeM Ha 00JIce ropssucil manuTe 00 pasaoXeHUs PpoObl. OXIaxXoaT
pacTBOp, MpuanBaioT 10 ¢V GTOPUCTOBOLOPOLHOM KUCIOTH (5.6) ¥ BEINAPUBAIOT IO OSABICHUS OCIBIX TAPOB XJIOPHOM
KUCIOTHL. OTPUABTPOBBIBAIOT HEPACTBOPUMBIN OCTATOK Ha (PUWIBTP CPCOIHEH IJIOTHOCTH, VIUIOTKHHBIN (PUIBTPOOY-
MAaXKHOM Maccol, npoMbIBalOT Tertol Bogoi 10—12 pas3. @unabtpat (A) COXpaHSIOT.

8.3 O0padboTKa HEpPaAaCcTBOPUMOTIO OCTAaTKa

POuabTp ¢ OCTATKOM NOMEIIAIOT B IUIATUHOBBIA TUIC/Ib, BBICYIIUBAKOT, CKUTAIOT M CIUIABJISIIOT OCATOK C 2 T
yriaekucaoro Harpud (3.1) npu 950—1000 °C. OxnaxpgaroT TATEAb ¢ IUIABOM, MOMEIAKT B CTAKAHBMECTUMOCTDIO
250 cM?, mpunuBaloT 10 cM? consgHoM KUCIOTHI (5.4) 1 30—40 cM BOIBI, HATPEBAKOT OO PACTBOPCHUS IUTaBa. BEIHUMAIOT
TUICAb, OOMBIBAIOT €r0 BOOOM Hal CTakKaHOM. Ox1axIarT pacTBOP U MPUCOCIHUHSIIOT €10 K PUIbTRTY A.

84 TurtpoBaHuce

[lTepennBaT OOBbEOIUHEHHBI PACTBOD B MEPHVIO KOJIOY BMeCTUMOCTLIO 500 cM, pa30aBistioT BOLOM 0O METKHU
U IIEPEMEILINBAIOT.

Otbuparor anuksotry 100 ¢ M noMewmarOT B crakaH BMecTUMOCTBIO 500—800 cM, comepxaimit 250 cw
pacTBOpa NUpPOPOCHOPHOKUCTOrO HATPHUA (5.3), IpU NEPECMCIIUBAHNH.

I1oy4yeHHBIN pacTBOP OODKEH OBITh MPO3PAYHBIM. EC/IN BBIMAJACT OCAIOK, HEOOXOOUMO B3STh WIMMECHBIIVIO
ATMKBOTY, WJIHN OOJbILICC KOJIUYCCTBO PacTBOpa NHUPOPOCHPOPHOKHUCIOTO HATpU (3.3).

Ycranasnusarot pH-pacTBopa, paBHy10 7,0, COIIHON KUCAOTOH (J.5) MU PAaCTBOPOM VIJIEKUCHIO HATPpHL (J.2),
KOHTPOJIUPYS MpU oMol pH-MeTpa MM MHIUMKATOPpA OPOMTUMOJIOBOrO CHHEro (J5.12), m TUTPIOT pacTBOPOM
nepMaHraHaTta Kaaus (5.11), ncnonb3yst pH-merp (6.1), 10 MakCMMaJIbHOTO OTKJIOHEHUSI CTPEIIK BOJIBTMETPA.

9 BbIPAXEHME PE3VYJIBTATOB

9.1 Pacuer
MaccoBy1o 1010 Mapraiia X,, B IPOLICHTaX MO MacCe PaCCUYUTHIBAIOT 1O (popMyie

K, = . K
Mn m3 )

rne C — MaccoBasg KOHILIEHTpALM pacTBopa mepMaHraHarta kamus (5.11), r/cM:
. — 00BeM pacTBOpa nepMaHraHaTa Kamus (5.11), u3pacXomoBaHHBIM HAa TUTPOBAHME PACTBOpPa NPOLI, CM;

. — OOBEM pacTBOpa IepMaHraHata Kamus (J5.11), M3pacxomoBaHHBIM Ha TUTPOBAHUEC PAacTBOPa KOHPOJIBLHOTO
OTIBITA, CM°;
m, — Macca HaBeCKU PYIbl WIN KOHLIEHTPATa, COOTBETCTBYIOILAS ATMKBOTE aHAJIU3UPYEMOTO pacTBpa, T;

K— KO3(pdpuuueHT nepecuera CoIepKaHusd MapraHila Ha COACPXKAaHHUE €ro B CYXOM MaTepHaJIc.
9.2 JlomycKaceMbI¢ DPACXOXIOCHUS MCXKIY PE3VJAbTATAMH IMAapAUICIbHBIX OMNPCICACHUN HE HOIKHBINIPEBHIIATD
yKa3aHHBIX B TAaOJIULIC.

HomyckaeMoe pacxoxaeHue, % mo mMacce
MaccoBasa gong mapraHua, % 1o Macce

Tpu napauieIbHBIX ONPEACICHUA JIBa mapayuieIbHBIX OMpPEACICHUA
Ot 15 no 40 BxiIOU. 0,30 0,25
CB. 40 » 50 » 0,40 0,30
» 0,50 0,40
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VIK 622.341.2 : 543.06 : 006.354 MKC 73.060 A39 OKCTY 0730

KioueBbie ¢I0Ba: pyabl MapraHUEBbIC, KOHLUESHTPAThl MAPTaHLIEBBIC, ArJIOMEPAaThl MAPTaHLIEBBIC, MAPTraHELl
OOIIMI, UCTTBITAHUE

Penaxkrop T.C. lleko
Texunueckul peaakrop B.H. [Ipycakoea
Koppexkrop B.H. Bapernuyoesa
KomneoTrepHaa sepctkaJl.A. Kpyzosoi

Hza, . Ne 021007 ot 10.08.95. Cpano B Haoop 09.02.98. Iloammcano B medath 26.05.98. Ve me a. 1,40, Yu.-m3a. . 0,90.
Tupax 233 a3k3. C/H 3081. 3ak. 687.

HUTIK HznatenpctBO ctaHmaptoB, 107076, Mocksa, Kononesnsiil niep., 14.
Habpano B U3narensctBe HA [1DBM
Ounnan UIIK M3pateancTBo CTaHIAPTOB — THIL “MoOCKOBCKUI neyaTHUK”, Mocksa, JIsutue nep., 6.
[Tap Ne 080102




