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lNpearcaosne

1 PASPABOTAH Poccumiickoii ®enepanmeii Texmmveckam KoMmurerom

TK 8 «Deppocnnasus

BHECEH Texumveckam cexperapuaTon Memrocyaapersennoro Cosera
00 CTAHNAPTHIANEH, METPONOTHH H CepTrdEanms

2 IIPHHAT Memrocynapersensusim CoBeTOM N0 CTRHIAPTHISUME, MeT-
pororHe B ceprafuxanen 17 despann 1993 r,

3a NpHARTHE MPOTOROCORANIR

Haameunpasms rooTipem

Hanmennranme ragesFatasn o
OPIEHd 00 CTRCI{FTEHINg

Peenytitien Apaeian
Pecayfimmes Betapycy
Pecrmyfimea Kasavetan
Peciivtiniea Motmosa
Poccuficican Tenepaian
TyprmcHBCTAH
Peciyinig ¥abeescran
Vigpawma

ApMTOCCTAHIAPT
Bescraniapr
Kasrnapcranaapr
Moanopacranmagr
lNoccrakgapr Poccus
TyprseHcTasapT
YarcoTaRgapT

FecetasapT ¥YepanRs

3 Ilocranosrennem Komurera Poccmiickod Menepaumn no cranfapraia-
IWHH, METPONOTHH W cepTaduxanam or 28.11.94 Ne 290 memrocynaper-
sennnd cramgapr TOCT 16698.5—93 Mapramen MevaviHeecKui u
Mapraden a3oTEpoBanNuil. MeToam onpenenensms xpeMHHE BBEIEH B

DNEHCTBHE HENOCPENCTREHHO B EAYECTES IOCYIAPCTBEHROMD CTARMAPTE
Pocewiickoi Denepaumn ¢ 01.07.95
4 Baamen I'OCT 16698.5—71

© Hamatersetso cramnaprom, 1995
Hacrosumdi cTamaapT We MomeT GETh ROANDCTLID WIH TACTHWHO BOCOPOEIBEICH,
THPARHPOBAH W PACHPOCTRANCH B KATECTEE OMUMLIMIDID HATAHEN H3 TEPPHTOPHN
Poceaiteno @enepaive Gen pazpemensn Noccruupra Poccun
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MEMIOCYJAPCTBEHHHMH CTAHIAPT

MAPIAHEL METALTMYECKICA W MAPTAHEL A3OTHPOBAHHBIR

METonM ONpElEIEHRE KpeMHS

Metllic manganese and nimied mangapes:,
Methods for determisation of siHcon

Hara speppuma 1995 —07—01
1 HASHAYEHHE H OBIACTE NMPHMEHEHHA

Hactosumii cTaHaapT veTaHABAMBAST METOOMW ONPEIEICHHA KPEMHHA
B METANMHYECKOM W al0THPOBAHHOM MapraHue: (ovoMeTpHYecKHi npy
MaccoBoft mone erc o7 0,1 0o 2.5 % o rpaBRMeTpHYCCKHHA NpH MaccoBoi
nose ero or 0.5 no 2.5 %.

2 HOPMATHBHBIE CCBLAKH

B HacTosleM cTAHNApPTE HCMONEIOBAHE CCRUTKH HA CAEAVIOLINE CTaH-
RAPTH:
P?'I;}CT 8379 Harpuit yraexncasil. Texsmdeckne yelosns

IOCT 3118—77 Kucaora colsHad, TeXHHYeckHe YeaoRHA

MOCT 3652—69 KHcnoTa THMOHHAN MOHOTHApar u beipomman. Tex-
HHYECKHE YCTOEHA

[OCT 3765—T78 AdpaoHui MonHOIeHOBOKHMCIRE. TexHHTeCKMe Yono-
BT

FOCT 4144—79 Kanwit asorHOKMCInE, TexHngeckne VoI0ENA

MOCT 4197—74 Harpril aszotHeToKHCARI. TexHHYecEHe YeIoBHA

MCT 4204—77 Kucaota cepHas. TexHHyecKkNe yCI0BHA

MOCT 4332—76 Kawnit yraexwensiii — Harpull yroexsenss. Texum-
QYECKHE YCAOBHA

MCT 4461=7T7 Kncnora asotHas, TexHHYecKHe YCIOBWA

M (HIRLILHDE
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[OCT 942873 Kpensmmit (IV) okcna, TexHwqeckne yoaosHs

MOCT 9656—75 Kucnota GopHad. TexHH9eckHe yoloBis

IOCT 10484—T78 KucnoTa dropHerobonoponHan, TexHuyeckne yono-
BHA

[OCT 1092976 Bonopona nepokcha, TexHHYeCKHe yeI0BHA

FOCT 18704—78 Kncaota SopHad, Texsseckne YCIOBHA

MOCT 2045075 Kanwil mapraHuosokucasil. Texsmueckue yenosHs

FoOCT 26999 —86 Mapraneu MeTaaIHIeck i W MapTanell A30THPORIH-
Huri. MeToms orbopa W moAToTORKH Mpod WIS XMMHYcCKOTO B dHIHKO-
XHMHYECKOTO 3HATHIOE.

[OCT 28473—90 YyryH, cratk, (eppoCcriaskl, XpoM, MapraHel Me-
TanangecEne. Obume TpefoBaHRA X MeTOlan aHATHIA

3 OBIIHE TPEGOBAHHA

1.1 Odwne TpeDOBAHNA K MeTodaM aHatHza — mo DOCT 28473,
3.2 Jlaboparopias npoba DomnsHa OLTE NPHTOTORTEHA B BHOE NOPOLLIKA
C MAKCHMATHHEM paisepos dacTHi 0,16 ad mo FOCT 26999,

4 GOTOMETPHMECKHH METOJ,

41 CymHOCTE METOAA

Meton ocHoBaH Ha npeofpasoBaHHy xKenaToll kpemHeMonnineROBOH
reTePONOIHEHCIOTE ¢ MOCHeIYIOLHM BOCCTAHORMEHHEM e¢ ackoplHHo-
Bol KMcIOTOR A0 KOMMACKCHOTD COCOHHCHHA, OKpPAlIEHHOTO B CHHHMA
UBET, H MIMEPEHMH ET0 ONTHYECKOH MICTHOCTH.

42 Annapartypa, PCAKTHEN H PACTEODH

CrnexrpodoTtoMetp WiN GoToaNEKTPOKOIOPHMET.

Kucaora topuas mo FOCT 9656 naw ne M'OCT 18704,

Kucnora conanas no [OCT 3118, pacteop 3 Moms/mM?.

KuenoTa ackoplHHOBAA.

EKuncnora naviodmas no FOCT 3652

Kannit yraexucnnil — warpui yroexmenwii no FOCT 4332,

HaTpia nepexHcs.

AxMMOHHHA MonHOReHOBO-KMCIRH no [OCT 3765 (nepexpucTaninio-
BaHHEH ), pactiop S0 r/mvi.

BoccTaHOBHTENEHAR CMECh, CBEXCNpHroTOBICHHAS: | T ackopOnHBo-
BOH KHCAOTHE M 5 I THMOHHOR KHCAOTH pacTEOPIIOT B 100 cMm? BOAL.

2
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Bogopona nepokcua no IF'OCT 10929,

Kanni sapratyoso-gieasi mo FOCT 20490, pacteop [,3 rfow?.

Harpuit yrnexmcawit mo TOCT 83 » pactsop 10 r/mud,

Kpemima geyossick no NOCT 9428 unn sarpuiil kpeMyiedropioTiii.

CraHfapTHeie pacTROpE KpeMHHA

Pacteop A: 0,22 1 npokancHHON JBYOKMCH KPEMHHA CILTARTAIOT B M4~
THHOBOM THTAEe ¢ 2,5 T KATHA—HATPHA YTICKHCIOTO NIpH TeMueparype
B00—E850 °C B Tewexne 10 MMH B BRILICTAYMBANOT NUTAR DACTBOPOM YTIIE=
KHCHoro Hatpid. PacTBOp NepeHOCHAT B MEPHYI0 Kolby BMEeCTHMOCTRIO
| 47, DOMABAIOT B0 METEH PACTBOPOM YIAEKHCROTD HATPHA B NepeMeLIH -
BAMIT. XPAHAT B MOCYAC W3 MOAHITHIEHA.

Maccopad KOHUEHTPAUHA KPeMHHA B PACTBODE A paBHa TIpHMepHO
0,0001 riems.

Maccosyio KOHUEHTPALHIO KPeMHHA B DACTBODE YCTAHARTHBAKIT Tpa-
BHMCTPHYCCKHMM MeTORAMH! XTOPHO-KHCAOTHEM HAH CCPHO-KHCTOTHEIM
C IBROHHEM BEINapHBAHHEM.

Pacteop B: 10,0 oM? pacTROpa A NOMELLAKT B MEPHYI0 Kondy BMeCTH-
docTeio 100 cM?, J0THEAIOT J0 METKH PAcTEOPOM VITICKHCIOTD HATPHA H
MePeMELMBAKT; TOTOBAT Nepel NpHMeHEHHEM.

Maccopad KOHUSHTPAUHA KEPEMHHA B pacTeope b paBHa npHMepHo
0,00001 rfcu®

Han

Pacteop A: 1,6738 r xpemuedTopicToro HATPHE pacTROPAIOT B Teduio-
HOBOM CTAKAHE B BOOE G023 HATPCBAHWA, MEPEHOCAT B MEPHYIO KO0y BMe -
CTHMOCTRIO | a3, AoAHBAKST Bolof 0o MeTEH M NepesetMBAKT, FOTOERT
neped NpHMEHEHHEM,

PacTtBOp XpaHaT B MONNITHACHOBOH mocyoe.

Maccoead KOHIEHTpaUHg KpeMHHA B pacTBope A paena 000023 rfoms,

Pacteop B: 20,0 cu? pacTeopa A nepeHocsT B MepHYIO KoADY BMECTH-
smocTeI0 300 cM?, IONHBAKT BONOH 00 MCTKH H MEpPCMELLHEANIT.

Maccobad  KOHUEHTpALM# KpeMHWA B pactsope B pasHa
0,00001 rfem?,

43 [lpopegenHe aHadHIa

4.3.1 Hapecky npotu Maccodl 0.5 r (npy MaccoBoit o0¢ KpeMHHA oT
0,1 3o 0,8 %) v 0.2 r {npu maccosoll gone Kkpesund ce. 0,8 go 2 D%,
wan 0,1 r (nps Maccosoil gone kpeMHHMA ¢B. 2,0 oo 2.5 %) noMelAOT B
AAATHHOBLIFA THRCAL, CMEIUMBARKT ¢ 2,5 r cMeCH ANH CTIAARICHWA H CIUIAR-
AT B MydensHoll nevy nps Tesnepatype 900—950°C & Tegenne 10 MuH.
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Han:

Harecky npodb maccoit 0,5 r (npn maccosodt goje kpemina ot 0,1 no
0,8 %) mom 0,2 1 (npy maccopoil gore cv. 0,8 oo 2,0 %), wam 0.0 r (npw
smaccopoil pone kpevmna o, 2,0 no 2,3 %) noMeianT B CTERI0VIIC POLH-
CTEI THIEAb, NPHBARNAKT | T KATHA — HATPHA YRASKHCNoTS B 2 T IepoK-
CHIA HATPHA, NEPeMELLHBAKT M CIUIABISIOT B MydeasHoil Nedn npa TeM-
nepatype 360—380 *C B Tewenne 10 MuH,

4.3.2 OxnasneHHEH THIEIEL © TIABOM, TOAVHCHHBM no 431, mose-
HIAKYT B TOTHITHACHOBRI cTakaH, npuakeaoT B0 cv? ropsdero pacteopa
COMAHON KHMCIOTH ¥ HAMPeBAIOT Ha BOJAHOH DaHe N0 PACTROPEHUA MIABL.
THrent yoanawT M3 cTakada W ofsBaot Bonoi. [Dna paspylieHns [ey-
OKHMCH MapraHlia nprlapiIsioT HECKOABKO Kanelk pacTBOpa fepoKcHIa
BONOPONA M 3HEPrH4HO nepeMeumBaioT. Maduimok nepokcpna soropona
CHAILBANT HECKOIBKMMH KANAAMH pPAcTBOPA MapraHLOoBO-KHCAOrD Ka-
ana. Comepaisoe CTAKAHA OXTAKIANOT, NEPCHOCAT B MEPHYIO Koady Bue-
CTHMOCTLIO 250 cwm?, nonMBAKT BOAOH D0 METKH M MCPCMCIUMBAKT.

ANHKBOTHYIO Y2CTE pacTeopa 5,0 cM? NoMelanT B MepHYI0 Koy Ame-
ctimocTeio 100 oy’ npraasaor 50 cv? poan M 3,0 es? pacTRopa MOIHD-
OFHOBO-KNCAOTO AMMOHHA, NepeMelUNEaOT 1 scpes 10 MuH NpHIHBAKT
5,0 cM? BOCCTAHOENTEIBHON CMECH, a 3aTeM IOTHBAIOT BOAOH 10 MCTKM H
nepeMelmBaoT. Yepes 20 MMH H3MEPAIOT ONITHYECKYIO IIOTHOCTE AHAIM-
THPYEMOTe PACTHOP: Ha chexkTpodoToMeTpe NpH AAMHe Dotk B30 Hu
WK Ha GOTOEK | POKONOPHMETPE B IMAnajoHe LIMH BoaH ot 640 1o
00 1v. B kawecTBe pacTHopa CPABHEHHA NPHMEHAIT BOLY.

Mocne BRMUTAHWA FHEYCHHS ONTHYCCKON MIOTHOCTH PACTBOPA KOHT-
POALHOTO OMNEITA W3 IHAYEHWA ONTHYECKOH TUIOTHOCTH pacTROpa Npob
HAXOOAT Maccy KPeMHHA MO rpadyHpoBodHOMY TpaHKy HAH MeTOa0M
CPABHEHHSA CO CTAHIAPTHHIM OOpAILOM ¢ XHMHYECKHM COCTAROM, COOT-
BCTCTRYROIUMM TpeDOBAHMAM HACTOALUETO CTAHOAPTA, H NPOBEICHHBIM Y&~
pel BCe CTATHM SHATHIA.

4.3.3 [Mocmpoeue spadyuposownods spagina

B BocesMb MepHEX KonG pvecTHMocTsi 100 ov? orGuparor 1,0; 2,0, 3,0,
4.0: 5,0, 6.0; 7.0 u 8,0 cm? crannapTHoro pacTeopa b, 910 cooTeeTeTRYET
0,00001; 0,00002; 0,00003; 0,00004; 0,00005; 0,00006; 0,00007 w 0,00008
kpeMHHA. B nepsTyio Kondy cTAHIAPTHRI pAcTEOP He BROLAT.

Bo mee konfl npuanexoT no 1,5 cM? pacTBOpa COTAHOH KMCAOTH,
50 cm? ponkd, 3,0 ¢M? pacTEODA MOIHBACHOBO-KHCAOMD AMMOHHE , NEpeMe-
wnEaT ¥ depea 10 wsm npimeaoT 5,0 oM’ BOCCTAHOBHTENLHON cMecH,
ETeM OOAWBANT Bomoit o MeTkH. Hepes 20 MpH paMepdoT ofl THYSCKYIO

i
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TIOTHOCTE, K2 yrasaHo B 1. 4.3.]1. PacTeopoM cpasnenma cAysmT pacTeop,
HE CONEPRAMNH CTAHAAPTHOMD PACTRODA KPEMHNA,

Mo noa YYeHHEIM IHAYCHMANM ONTHYCCENX NACTHOCTEH M COOTRCTCTRY -
LM HM MACCAM KPEMHWA CTPOAT FPATYMPOBOAHENT Tpadin.

44 OopaboTKka pedviILTATOR

4.4.1 Maccopylr oot KpemHan &, 7, onpefensesyio 0o rpaoyupo-
BOMHOMY papiKy, BEMHCISIOT 1o dopMyie

x:%-lm. (1)

Ih¢ My — Maccd KpeMHHA, HalNcHHAR Mo FPpasyHpoBOMHOMY rpadHEY, I
M — MACCA HABCCKH, COOTBCTCTEYIOMIAS ATHEBOTHON Y2CTH pacTBOpa
npof, .
4.4.2 Hopubl TOYHOCTH H HOPMATHER! KOHTPONE TOMHOCTH CNPeOcacHHA
MACCOBOI DOAH KpeMHNSA NpHBeIeHsl B Tabmume 1.
4.4.3 MaccoByio Domo KpeMHHA X, %, oNpeoendeMylr MeTOIOM
CPEABHEHNSA, BEMHCIHOT Mo gopayac

A
A D~ D))
Xy = ———, 2)
b, = b,
Tze 4 — aTTeCTOREHHOC SHAYCHHE MACCOBOH J00H EPEMHHA B CTAHNADTHOM
ofipame, %,
I} — onTHYeCKas NNOTHOCTL PACTHOPA NpoDH;
.D,_ = OOTHYECKAA NACTHOCTE PACTBOPRG HOHTRONEHOTD ONLITA,;
[}, — onMTHYLCKAA MACTHOCTE PACTROPA CTAHOAPTHOMO oOpaiiia.
Tabnmua | — Hopue! TOUHOITH H HOPAMETHEE KOHTPOTH TO4HOCTH
Onrercaes e paccomeiras, &
| TRT—— OBYX COEIMHL — . PETCITATOA
Hm'“,.""",,.,"i;" prvveren | S | pevemnas | pamemna | SRR
MR SETEERNNE B | ofgEless- | Ofpanem oolipain W
4% — HEil 2 - TECTHREHH G
WOMERHEL 2, IHEACHEA §
O .1 a0 0,7 =mon, 0,02 ALE il 1,03 0,01
CROIsdS = 0,04 0,04 i 1,04 0,02
v D500 » 0,05 0,0 Ty 1,06 0,03
e 10= 25 & 0,07 0,08 0 04 biXiLd
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5 FPABHMETPHYECKMH METOI

S1CymuocTe MeTOOA

MeTon ccHOBAH HA BREUIEIEHRH W XI0PHO-KNCAOTO PAcTROPA KpeMHIA
B BHIE KEPeMHHEROH KHCIOTH, NPOKATHEAHWN e 00 THOKCHIA KPEMHHA H
YIANeHHH E Brac TeTpadriopila KpeMHHA.

S2AnnmapaTypa, PCAKTHEB H PACTEOPM

Kucaora congran no FOCT 3118 » pacteop 1:1, 1:50.

Kucnota xaopHas nnotHocTeio 1,5 T/ew?,

Kueaora azornas no [OCT 4461,

Kucnora grropuctopaaopontas no NOCT 10454,

Kuenora cepraa no FOCT 4204, pacteop 111

Kanwit asotho-kuenuii mo FOCT 4144, pacteop 100 rfma?.

Harpnit azotnero-kucawit no FTOCT 4197, pacteop 100 r/ami

S3MpopeeHne aHann 3a

Hagpecky npobn maccoll 2 r (MpH MacCcoBOl Dof¢ KpeMHWA OT 0.5 oo
1,0 %) wun 1 r{nps Maccobodt noae Kpeyuua cb. 1,0 g0 2,5 %) noMeiakT
B cTaKaH BMecTHMocThio 400 cm? u pacTeopsator B 13—30 ¢! pacTeopa
comanoil ¥rcnotel (1:1) 1 3 oM? azoTHON KHCIOTE OpH HarpeBaAHHH.

Mocae pacTBopeHA HABCCKM CHHMAKT cO CTakaHa JaCOBOE CTEKNO,
npubapnmoT K pacTEopy 20—30 cym? XRopHGH KHCIOTE M BRINAPHBAIOT 00
MOABACHHA TYCTHIX NAPoB XA0pHONH KRe1oTel. CTTakad HAKpPHIBAKT 49aco-
BRIM CTEKIOM H HATPEBAKOT pacTBOP B TeucHMe |5—20 wmmn Taxmm obpa-
306, ITODE XNODHAA KHCAOTA KOHASHCHPOBATACE Ha YACOBOM CTEKAC H B
BEPXHER YaCTH CTEHOK CTAKAHA, A 33TcM CTCKATA B pACTROD AHATHIHDYe-
Moil mpoli.

Mocne oxnaxocHms nobapnawT B cTakad 10 cM* conAHol KHENOTE,
NepeMeLHBAIOT, HATPeRaeT, No0aEAI0T MO KAIL1aM PacTROp HHTPHTA Ka-
NHA WIH HATPHA [0 NPOCEETACHMA pacTsopa, ateM fobasnmor 150 cm?
ropAYe BOIE M HAIPEBAKOT 00 NOIHOro pacTRopeHna coneil. Ocanok oT-
(PHARTPOBLIBAKT Ha Ge3onLHENT GHABTP cpeaHell NAOTHOCTH © nobasne-
HHey GIILTPOGYMARHON MaCCH, TPOMBIBAT CHAYANA 5=—6 Pas ropammM
pacTBopOoM coaaHoi kucaoTwl (1:50), a 3aTen 4—3 paa ropadedi soao#H.

PunpTp © ocankoM coxpaHAloT. PUARTPAT H NPOMBIEHYI AMHIKOCTE
coOHPaKT B CTAKAH W BHNAPHBAKT 10 NOABISHMS Napos XIopHOH KHeno-
Thl, & 3FTeM HATPEBAIOT B TedeHue 20 MuH, nadee NpoBORAT BCe ONCPaliH,
KAk YEATAHO BRI,

Ofa GHUILTPA © OCATKOM MNOMELUARKT B MIATHHOBBEH THIEAb, BHICYILH-
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BAKOT, O3ONAKT H NpOoKATHBAIOT olanok B TedcHie 40 MHH B MydeabHOH
nedk npn Tedneparvpe (1000+25) *C. Turear ¢ ocagkoM oxXIa®nanwT B
IECHEATOPE W BIBCIHHEANIT, GEE.[I_DI.’. CMAYHBAKDT HEeCKOAREHMH KANEMME
BOAE, Q00apiAl0T 3—3 Kanenk pacTROpa cepHOH KMcloThl B 5 cm?
ihropHcTOBOROPOIHON KNCAOTHL,

Comgep#nMoe THIZA BROAPHBANT DOCYVXA, & JaTeM MPOKATHENCT NpH
Temneparype (1000225 "C B 1evenme 20 MuH. THReIb ¢ OCTATKOM ooUlEs -
KT B 3KCHEATORSE H BIBCLIMBAKIT.

540d6pafoTKa peayisTaton

34,1 Maccosvio domo Kpemums Ay, %, BurmcniioT mo dopmyre

x, = Wm o m o m = )L AT g, (3)

TAe M, — Maccs THIMA ¢ OCANKOM NHOKCHIOE KpeMHHMA 10 obpaboTin
thTopHCcTORDIOPOMHOH KHCIOTOMH, T;
#il; = MACCA THIIA ¢ OCTATEOM nocae obpaborkn (ropueroponopotHoil
KHeToTol, T;
My — MAcCa THIAA © OCATKOM KOHTPOARHOTO ONMETA A0 obpaboTEH
drropucToBonopoRHGH KMcaoTol, T,
My — MAcca THINAE © OCTATEOM KOHTPOABHOND ONBITA mocie obpaboTrH
dTopHcToROOOpOOHOH ¥HCAOTOH, T;
0,4674 — gosbduunenT NepecieTa IHOKCHIA KPEMHHA HA KPEMHHMIT;
m — Macca HapeckH npobi, T



