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- 3 Ilocranosnennem Komurera Poccmiickoit Menepamun 1o CTAHJAPTH3A-
IHH, METPOJIOTHH H cepTA@HKanum ot 28.11.94 Ne 290 mexrocynapcr-
BeHHbd crangapr I'OCT 16698.5—93 Mapranen merannmueckuii n
MapraHen a30THpPOBaHHHHA. MeTonsl onpeneneHus KpeMHAS BBeleH B

AeHCTBHE HEHOCPENCTBEHHO B KaYeCTBe TIOCYJAPCTBEHHOr0 CTAHAAPTA

Poccniickoii ®enepaunu ¢ 01.07.95

4 B3amen I'OCT 16698.5—71

© HsparenbeTBo cTaHaapToB, 1995

HacTosmuii cTaniapr ve MoXer GHTb HOJIHOCTHIO HIH YACTHYHO BOCNPOM3BEIEH,
THPAKHPOBAH K PACTPOCTPaHEH B KaJecTe OPHIHANLHOTO H3AAHHA HA TEPPHTOPHH
Poccuiickoii ®eaepaunn 6e3 paspemenns Foccranaapra Poccuu
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MAPFAHEH METAJIITMYECKHI M MAPTAHEI] A3OTHPOBAHHBIN

Meroasl onpeie/ieHAs KpeMHUSR

Metallic manganese and nitrated manganese.
Methods for determination of silicon

JlaTa BBegeHus 1995—-07—01
1 HAJHAYEHHME M OBJIACTDH ITPHMEHEHW#A

HacTosuuit cTaHnapT ycTaHABIMBAET METONBI ONpeAe/icHUS KpeMHUs
B METALIMYECKOM M a30THPOBAHHOM MapraHlie: (oToMeTpUYECKUN TIpU
MaccoBoii gone ero or 0,1 1o 2,5 % v rpaBEMeTpUYeCKMil TTpY MaccoBoil
none ero ot 0,5 no 2,5 %.

2 HOPMATHUBHBIE CCBhIJIIKH

B HacTod1lIeM cTaHAApTE MCITOAL30BAHBI CCHUTKH Ha CeayIOLINe CTaH-
NapThL:

I'OCT 83—79 Harpuit yraexkucabiii. TexHmyeckue yciaoOBUd .

T'OCT 3118—77 Kucaora congHad. TexHmyeckue yciaoBHA

I'OCT 3652—69 Kucinora 1TUMoHHad MOHoruapar M 6esponHad. Tex-
HHUYECKME YCIOBHSA

T'OCT 3765—78 AMMOHMY MOIHOIEHOBOKUCRIA. TeXHUYECKHE VCIIO-
BHA

FOCT 4144—79 Kamuii azorHoKMCnLil. TexHmdeckue ycnoBrug

I'OCT 4197—74 Hatpuii a30THCTOKMCALII. TexHHYeCcKHE YCIOBHA

I'OCT 4204—77 Kucnora cepHasd. TexHuyeckHe ycJIOBUSA

I'OCT 4332—76 Kanuii yraexuciablii — HaTpui yriaeKucablil. Texuu-
YyecKHe YCIOBUSA

F'OCT 4461—77 Kucnora asotHas. Texnauyeckye yciaoBus

H3panue odruManbHOE
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IF'OCT 9656—75 Kucnora 6opHad. Texuudeckue ycaoBus

I'OCT 10484—78 Kucnora ¢ropucToBonoponHad. TexHUYecKHe ycao-
BHA

I'OCT 10929—76 Bonopona nepokcua. TexHueckue ycaoBUA

I'OCT 1870478 Kucnora 6opHad. Texuudeckue ycaoBUs

I'OCT 20490—75 Kanuii MapraHiioBokucabiii. TexHuuyeckue ycaoBuA

T'OCT 26999—86 MapraHel MeTAZIHYeCKHH H MapraHell a30THPOBaH-
HbIA. Metonsl oT6opa M MOATOTOBKM TIpo6 [UIs XUMHYECKOro M (pH3HKo-
XHMHYECKOTO aHAIM30B.

T'OCT 28473—90 YyryH, ctans, deppociiaBel, XpoM, MapraHel] Me-
Tandeckie. OblMe TpeboBaHNA K METOAaM aHAIN3a

3 OBIITHE TPEBOBAHHA

3.1 O6iuue TpeboBaHMA K MeTonaM aHannsa — mo 'OCT 28473.
3.2 JIaboparopHas npoba 1oKHa OBIT IPHTOTOBJIEHA B BUAE MOPOLLKA
C MaKCHMAaIBHBIM pasMepoM dactuil 0,16 MM o TOCT 26999.

4 POTOMETPHMECKHI METOJ,

41 CymHOCTE MeTOOA

MeTon ocHoBaH Ha INpeoOpa3’OoBaHUM XEATOH KpeMHeMOJIHOIeHOBOM
reTe poNoOJHKHCIOTH C MOCHeAYIOIUM BOCCTAHOBICHUEM €€ acKOpOMHO-
BOM KHCJIOTOM NO KOMIIIEKCHOTO COEIMHEHHA, OKpAlIEHHOTO B CUHMIA
IIBET, U H3MEPEHHUH €TO ONTHUYECKOMN ITOTHOCTH.

42 Anmaparypa, peakKTHBH H PacTBOpH

CnextpodoroMeTp Wiy HOTOINEXTPOKOIOPHMETP.

Kucnora 6ophasg no FOCT 9656 uan no 'OCT 18704.

Kucnora constHas no 'OCT 3118, pactBop 3 Moan/am3.

Kuciaora ackopdnHoBas.

Kucnora numoHHaa no F'OCT 3652.

Kanuii yriexucasnii — HaTpuii yraekucanii no I'OCT 4332.

Hatpusa nepexuce.

AMMoHn# MonubaeHoBo-kucawii o F'OCT 3765 (nepexpucraninzo-
BaHHBIN), pacTtBop 50 r/mm3.

BoccTaHoBUTeIBHAA CMeCh, CBEXETIPUTOTOBJIEHHAd: 1 © ackop6HHO-
BOW KUCJOTH! M 5 T TUMOHHOM KHUCJIOTH pacTBopgioT B 100 cM3 Boaml.
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Kamit MapranuoBo-xicibeii o 'OCT 20490, pactop 1,5 r/omM3.
Hatpuii yraexucasii no FOCT 83 u pactBop 10 r/am3. '
Kpemins msyoxkuch o I'OCT 9428 unm Hatpuil XpeMHedTOPUCTHIHA.
CraHnaprHble pacTBOPHI KPEeMHUSA

PactBop A: 0,22 T rIpoKajieHHOH ABYOKHMCH KpEeMHHMS CILNaBAAIOT B I1a-
THHOBOM THIJNe C 2,5 I' Kalus—HaTpHUs YIJIEKHCIOTO TIpU TeMiiepaType
800—850 °C B Teyenne 10 MMH M BBILIEIAYUBAIOT TJIAB PACTBOPOM YIJIe-
KHCJIOro Hatpus. PacTBop mepeHOCAT B MEPHYIO KO0y BMECTHMOCTBIO
1 7M3, TOAMBAIOT JO METKH PAcTBOPOM YTJIEKMUCIIOTO HATPHS M NepeMelln-
BAIOT. XPaHAT B NOCYAE U3 MOTUITH/CHA.

MaccoBas KOHIIEHTpallsl KpeMHHSI B pacTBOpe A paBHa NPUMEPHO
0,0001 r/cMms3. _

MaccoByi0 KOHIIEHTPALMIO KPeMHUS B pacTBOpE YCTAaHABIUBAIOT rpa-
BUMETPHUUYECKHUMH METOIAMM: XJIOPHO-KHUCIOTHBIM MU CEePpHO-KUCIOTHHM
C OBOWMHEIM BHITIAPHBAHNEM.

Pacteop B: 10,0 cM3? pacTBOpa A TIOMEIIAIOT B MEPHVIO KONOY BMECTU-
MocThio 100 cM3, NOTUBAIOT 10 METKH PacTBOPOM YTJIEKUCIOTO HATpUd U
TepeMellMBalOT; TOTOBST Nepel MTPUMEHEHUEM. :

MaccoBas KOHIICHTpaUM# KpeMHHS B pacTBope b paBHa mpuMepHO
0,00001 r/cMm3.

Hnu

Pactsop A: 1,6738 r xpeMuedTOpPHCTOrO BaTpyg pacTBOPAIOT B Tedro-
HOBOM CTakKaHe B BoJe Oe3 HarpeBaHUs, MEPEHOCAT B MEPHYIO KOI0Y BMe-~
CTUMOCTBIO 1 M3, JOJIUBAIOT BOOOH OO METKM M NEPeMELIMBAIOT; TOTOBAT
rnepen MpUMEHEHHEM.

PacTBOp XpaHAT B MOJAH3THIECHOBOM Mocyae.

MaccoBas KOHLIEHTpalUs KpeMHHSA B pacTBope A paBHa (,00025 r/cm3,

Pactsop B: 20,0 cM3 pacTBOpa A mepeHOCSIT B MEPHYIO KONOY BMeCTH -
MocThio 500 cM3?, TOoNUBAOT BOAOH IO METKH U MepeMelUNBAIOT.

MaccoBas  KOHIIEHTpaUMs KpeMHHMSI B pacTBope b paBHa
0,00001 r/cM3.

43 [IpoBeneHHe aHadlHu3a

4.3.1 HaBecky npo6rl Maccou 0.5 r (mpu MaccoBOM Jojae KpeMHMS OT
0,1 mo 0,8 %) unu 0,2 r (npu MaccoBol none KpeMHus ¢B. 0,8 o 2,0%),
uiu 0,1 r (mpyu MaccoBoll Aoie KpeMHusa ¢B. 2,0 1o 2,5 %) noMmeluaioT B
MJIATHHOBBIM TUTelb, CMEIIMBAIOT ¢ 2,5 I cMecH 1A CIJIaB/leHUA U CILIaB-
n410T B MydenabHoi neyu npy temieparype 900—950°C B Teuenue 10 MuH.



Hagecky npo6sl Maccoii 0,5 r (ripy MaccoBoit none kpeMHusd ot 0,1 1o
0,8 %) uau 0,2 r (npn MaccoBoit none cB. 0,8 no 2,0 %), wiu 0,1 r (ripu
MAaccoBoO Jiojle KpeMHud cB. 2,0 no 2,5 %) noMellaloT B CTEKIOYT/IC poIy-
CTBII THTEb, IPUOABIAIOT | T KaMUd — HATpUs YIJIEKHUCIIOIS 1 2 I MePOK-
CUAA HATPH, MEPEMELLIMBAIOT Y CIVIABIMIOT B MyeIbHOM NEYH IIPH TeM-
nepatype 560--380 °C B Tedenue 10 MuH.

4.3.2 OxnaXaeHHBI THTeTh C TIABOM, TNOJYV4YeHHBIM o 4.3.1, nome-
IAIOT B TTOJINSTHICHOBBIN CTaKaH, NpHiINBaloT 80 cM3 ropsA4Yero pacTBopa
COJIAHOM KMCJIOTEI M HarpeBaloOT Ha BONSMHON OaHe A0 pacTBOpeHMA I171aBa.
Turens yoansioT M3 CTakaHa U OOMBIBAalOT BomoH. [lid paspyllieHHs IBY-
OKMCH MapraHiia NpHOaBISiOT HECKOJBbKO KaIlleib pacTBOpa TiepoOKCHIA
BOIOpOAa M 3HEepruyHo nepeMelurBaioT. M30BITOK mepokcuaa Bonopona
CBSI3BIBAIOT HECKOJBLKMMH KaIUIIMU pacTBOpa MapraHLOBO-KMCJIOTO Ka-
mus. ComepxuMoe cTaKaHa OXJIaXIaloT, IePeHOCAT B MEPHYIO KOJ10Y BMe-
cTUMOCTBIO 250 ¢M3, NOMHBAKOT BOMOM 10 METKU M IEPEMEIINBAIOT.

AJIMKBOTHYIO 4acTh pacTBopa 5,0 cM3 moMellaloT B MEpHYIO Ko/10y BMe-
ctuMocTbio 100 M3, npunsaioT 50 cM? Boasl M 5,0 cM3 pacTBopa MOING-
IEHOBO-KHMCJOrO aMMOHH, NepeMellMBaloT ¥ 4Yepe3 10 MUH IpUINBAIOT
5,0 cM? BOCCTaHOBHMTEJIBHOHN cMecH, a 3aTeM NOAMBAIOT BONOH 10 METKU H
nepeMelliBalT. Yepes 20 MUH U3MePAIOT ONTHYECKYIO MIOTHOCTh aHAIH ~
3MpPYEMOTO pacTBOpa Ha criekTpodoToMeTpe NMpHU ANMHe BOJIHBI 830 HM
WM Ha (POTO3MeK | pOKONOPHMETPE B IUana3oHe IUIMH BoOJXH oT 640 1o
900 M. B KayecTBe pacTBOpa CpaBHEHUA NPUMEHAIOT BOAY.

[Mocie BLIMMTAHUS 3HAaYeHMS ONTUYECKOH IJIOTHOCTH PacTBOpa KOHT-
POJILHOTO OTBITa M3 3HAYEHUS ONTHYCCKOH ILIOTHOCTH PacTBOpa MPOOHI
HAXOAAT Maccy KpeMHHd IO TpaoyHpOBOYHOMY IpadMKy MJIH METONOM
CPaBHEHHS CO CTAHIAPTHHIM 06pa3’lioM C XMMHYECKMM COCTaBOM, COOT-
BETCTBYIOLMM TpeOOBaHUAM HACTOALIETO CTaHAAapTa, ¥ NMPOBeJeHHBIM Ye-
pe3 Bce cTanyy aHalIu3a.

4.3.3 Ilocmpoenue 2padyuposounozo epaguka

B BoceMb MepHBix Kon6 BMecTMocThio 100 cMm3 ot6uparor 1,0; 2,0; 3,0,
4,0; 5,0; 6,0; 7,0 u 8,0 cM3? cTaHIapTHOrO pacTBopa b, YTO COOTBETCTBYET
0,00001; 0,00002; 0,00003; 0,00004; 0,00005; 0,00006; 0,00007 u 0,00008 r
kpeMHHs. B neBaTyio Xonby cTaHAApTHBI pacTBOP He BBOIAT.

Bo Bce K0oa6bl TpUIMBAIOT Mo 1,5 cM3 pacTBopa COMSHON KUCJIOTHI,
50 cM3 Bompl, 5,0 cM? pacTBOpa MOAMOAEHOBO-KHCIOTO aMMOHH A, MepeMe-
MBAIOT ¥ 4epe3 10 MuH npuauBaioT 5,0 cM3 BOCCTAHOBUTEILHOH cMecH,
3aTeM JOAUBAIOT BOOOH 10 MeTKH. Yepeaz 20 MMH U3MEPSIOT ONTHYECKYIO



He cConepXailyil CTAaHOAPTHOTO PacTBOpPa KPeMHMS.

[To nonyyeHHBIM 3HAYCHUAM ONTHYECKMX IIJIOTHOCTEH M COOTBETCTBY-
IOLMM MM MaccaM KPEMHHUSA CTPOSIT FPaiy¥ipoBOYHLIM rpaduk.

44 O6paboTKa pPe3yaAbLTATOB

4.4.1 MaccoByo nomo KpemHua X, %, onpeneisgeMyIo IO Ipanyupo-
BOYHOMY rpaduKy, BEIIUCAIIOT IO dopMyie

X = 21,100,

m

ty

Ioe m; — Macca KpeMHUsl, HallieHHas 110 I'PpagylpoBOYHOMY rpaduky, T;
m — Macca HaBeCKH, COOTBETCTBYIOLAA aJUKBOTHOM YacTH pacTBopa
npobHl, T.
4.4.2 HopMbl TOYHOCTH ¥ HOPMAaTUBHI KOHTPOJIA TOYHOCTH O peNeICHUS
MAacCOBOM NOJIM KPeMHM NpHUBeNeHEI B Tabnuue 1.
4.4.3 MaccoByo pomo KpeMHHS X|, %, oONpeneaseMyld MeTOOOM
CpaBHEHUA, BEIYHCIAIOT II0 dopMyie

A-(D-D
Xlz ( 1)’
Dz"Dl

@

A .
roe A — aTTeCTOBaHHOE 3Ha4eHME MacCOBOM H0OIU KPpeMHNS B CTAHIAPTHOM
obpasle, %,
D — onTuyeckas TNIOTHOCTL pacTBOpa NpoOkl;
D — onTuyeckas IMJIOTHOCTL pacTBOpa KOHTPOJBHOTO OMNbITA;
D, — orrriyeckasi MIOTHOCTL PACTBOpAa CTAHIAPTHOIO o0pasiia.

Ta6muua 1 — HopMsl TOUHOCTM M HOPMATHBEI KOHTPOIIS TOUHOCTH

MonyckaenMuie PacXOXIeHuS, %
TBYX CPETHHX Pe3YLTATOB
MaccoBas 1ons MorpentHocTs [ e eniraron I8yX na- Tpex ma- aHaTH3a CTaH-
MapraHna, % PEIVIBTATOR | ayamysa, ap- | PATICTHHBIX | PATICTBHEIX TApTHOTO
’ an\a:quiiza TOTHEHHHX B | OMpenerne- onpeﬁ!zene- ofipadna ¥ a1-
g, 0 PATUYHBIX Buit @, Huit 4 TeCTOBAHHOTO
VCNOBHAX d, 3HaYeHHA §
Or 0,1 10 0,2 BKITIOU. 0,02 0,03 o 0,03 0,01
CB.0,2»0,5 » 0,04 0,04 o 0,04 0,02
» 0,5»1,0 » 0,05 0,06 005 0,06 0,03
» 1,0» 2,5 » 0,07 0,09 008 0,09 0,05
|
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5CymHocTb, MeTOOA

MeTon 0CHOBAH Ha BHIIEIEHHH 13 XJIOPHO-KUCJIOTO PacTBOPa KpeMHHA
B BUJIe KPEMHUEBOIT KMCJI0ThI, TPOKATMBAHUH €€ 10 TUOKCHIA KPeMHUA U
yIaJleHUH B BHIe TeTpadTopuna KpeMHH.

52AnnmapaTypa, peaKTUBH U PAaCTBOPEH

Kucnota consgsas no 'OCT 3118 u pactsop 1:1, 1:50.

Kuicnota x1opHag mioTHocTsio 1,5 1/cM3.

Kuciaora azotnas mo ['OCT 4461.

Kucraora ¢ropucrosonopontas rio 'OCT 10484,

Kucraora ceprag no TOCT 4204, pactsop 1:1.

Kamuii azotHo-kucasni o T'OCT 4144, pacteop 100 r/mM3.

Hatpuii asotucto-kucawii o 'OCT 4197, pactop 100 r/mm3.

53l poBeneHHe aHanlu3a

Hasecky npo6b1 Maccoi 2 r (mpu MaccoBoiil none kpeMHus ot 0,5 1o
1,0 %) uam 1 r (ipu MaccoBoii nose KpemHus ¢B. 1,0 1o 2,5 %) nomeaot
B cTakaH BMectuMocThio 400 cM3 u pactBopsior B 15—30 cM3 pacTBOpa
consggo# kucaoThl (1:1) u 5 cM3? a30THOM KUCIOTH IIpH HarpeBaHMH.

ITocsie pacTBOpeHMS HaBeCKM CHHUMAIOT CO CTaKaHa YacOBOE CTEKJIO,
npu6asimoT K pactBopy 20—30 cM? XJIOPHOM KMCIOTHI M BBITApUBAIOT 10
MOABJEHHUS TYCTHIX NMApoB XJOopHO#M KUcaoThl. CTakaH HaKpbhIBAlOT 4aco-
BbIM CTEKJIOM M HarpeBaloT pacTBop B TeueHue 15—20 MuH TakuM obpa-
30M, YTOOBI XJIOPHas KMCJI0Ta KOHAEHCHPOBalach Ha YaCOBOM CTeKJIe U B
BEepXHelt YacTH CTEHOK CTaKaHa, a 3aTeM CTeKaja B pacTBOP aHaIU3Hpye-
MO TpO6HI.

[Mocne oxnaxaeHUs nobasBasioT B cTakaH 10 cM3 cONAHOM KUCIOTHI,
repeMelIMBalOT, HarpeBaloT, 100aBIgI0T 110 KalljidM pacTBOP HUTPHUTA Ka-
J¥SI WIW HaTpHs IO MpOCBETIEHMs pacTBopa, 3aTteM Ho0aBasioT 150 cm?
ropsdeil BoIbl H HarpeBaoT 10 MOJHOTO pacTBopeHHs conell. Ocanok oT-
GUIBTPOBHIBAIOT Ha Ge330bHBIN GHIBTP CpelHeH NIOTHOCTH ¢ fobaBIe-
HueM GUABTPOOYMaXHONW MacChl, TPOMBIBAIOT CHavana 5—6 pa3 ropaynM
pacTBopoM cojigHoi kuciaoTh (1:50), a 3ateM 4—5 pa3 rops4eil BOXOH.

@uiabTp ¢ ocankoM coxpaHsioT. PUABTpaT M MPOMBIBHYIO XHIKOCTb
coOMPpAIOT B CTaKaH M BHITApHBAIOT 40 NOABICHUS NIapoB XJIOPHOM KHCIO-
Thl, 4 3aTeM HarpeBaloT B TedeHue 20 MMH, Jajiee IPOBOASAT BCe ONepaulH,
KaK yKa3aHO BHILUE.

06a puabLTpa ¢ OCAIKOM MOMEILIAKOT B MJAATUHOBLIM THIejIb, BBICYIUN-



neyd npu Temneparype (1000+25) °C. Tureiab ¢ ocagkoM oX1aXialoT B
3KCUKaTOpe M B3BeLUMBAIOT. OcagoK cMavYMBaAIOT HECKONLKMMY KarigaMu
Boxbl, NOOABASIOT 3—5 Kkarenk pacTBOpa CEPHOM KMCIOTHI M 5 cM3
(hTOPUCTOBOJOPOTHON KMCIOTHI.

ConepxuMoe TUTTIS BHITIAPHUBAIOT JOCYXA, a 3aTeM IPOKAIMBAKOT ITpH
Temnepatype (1000£25) °C B Teuenue 20 MuH. Turens ¢ ocTaTKOM OXNaX-
NAOT B 3KCHUKATOPE Y B3BSLIMBAIOT.

5406paboTKka pe3yabTaToB

5.4.1 MaccoByio om0 KpeMHMA X,, %, BBIYHCIAIOT 1o dopMyie

_ ((m, —m,) - (m, —m,)]-0,4674 _

m

X, 100, (3)

Toe m; — Macca TUIJIA C OCAfKOM IMOKCHAA KpeMHHI 10 ob6paboTkm
hTOPUCTOBONOPOAHOM KUCIOTOM, T;
ni, — Macca TUIJIA ¢ OCTaTKOM nocie o6paboTKu pTopHcTOBOIOPOTHOM
KMCJIOTOH, T;
m; — Macca TUIJISL ¢ OCAIKOM KOHTPOJBHOIO ONBITA 10 00paboTku
$TOPHCTOBOOOPOAHOW KMCIOTOH, T;
m, — Macca TUIJIA ¢ OCTATKOM KOHTPOJIBHOIO ONBITA Mocsie 0bpaboTkM
(pTOPUCTOBONOPOOHOM KHICIOTOM, T;
0,4674 — Koa(PUIIHESHT NepecyeTa TUOKCHIA KPeMHHA HA KPpeMHUH;
m — Macca HaBeCKY Tpobwl, T.
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