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MeTOAM CAPENEASHHR KPEMHNA 13217 4—90
Ferravanadism.
Methods for determination of silicon (CT C3B
1210—89)

OKCTY 0308

Cpox peRcTEHR ¢ B850
2o 01072001

Hagrosmui craplapt yCTAHABAWBAET rpaBaMerpuveckull u atom-
Ho-a0erpOUHOAHEDG METOOE ONPEARTEHIE KPOMHIE nNpH maccoeoll Do-
ae ero ot 0.2 no 4,0%.

I. OBILHE TPEEOBAHHA

1.1. 26mue Tpefiopanyia ¥ MeToly amadnaa — no [OCT 27349,
1.2, Jlabopatopuzs npoba 10amEa GEITh DPUFCTORIEHD B BHAE 1o
POIER € MAKCHMANbHHM pazmepom gactum 0,16 my no TOCT 26201

2. TPABHMETPHYECKHA METOQN

L. CyvmuoeTh METOOA
MeTon ocHOBAH WA BhIIEJEHHH W3 CEPHORMOAOID PACTBODE KPeM-
HHA B BHAE KPeMHHEBON KHCJOOTH, NPOKAJINBAHMH €8 J0 AHOKCHTA
KPEMHNA W VAATEHAH B BMle Terpadopiia xpesans. Maccosyio no- [
O RPEMANA BRGHEARIOT N0 PAIMOCTH Memay saccoll ocafka io of-
pafoTEH PTOPRCTORGAOPOAHON KHCAOTH K Maccoll ocTaTka nocae ob- ’-.',‘r_-.'
pafoTkH PropHCTORCAOPOAHON EHCAOTOMN. L
22 PeakKTHBW W PACTBOPH K\
Kucaors cofarar mo FOCT 3118 n pacteap 1 : 50, LQ M
Eneaora azothan no FOCT 4461, " b’!
Kuneaota cepuan no [OCT 4204, pacteopu 1:1m 114,
Kacnora drepucropoaopoinas no TOCT 10484,
Hatpus mepoKcHIL.
23 Mposenenne ananusa
Hapecky saccolt 2,0 ¢ mpn waccosoll aoas kpemuans o 0,5% san
1,0 r npy maccopoii moge KPEMHER cBbikc 0,50% nomemanTt B cTakan

Hapanwe OSHURRALHDE Nepenevamia poEnpeuiens
k.
5
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pMecTHMocTe0 250—300 cv® u npuaueant 5 cm? pacTsopa cepHoil
knacaoTel 104,

HarpepawT 10 NOAHOTO PACTBOPEHHA HADECKH, DCTOPOHCHO MpHAN-
BaT 5 cM® 430THOH KHGMOTE B BHNAPHBAOT PAcTBOp OO MApoH Cop-
HOR KHCAOTH, KOTOpPRIM J210T PRASIATECA B TEUeHHe 5 MHH,

B cayiae TpyaHOpacTROPHMOTG B KHCIOTAX feppoBaHaiua Hapec-
KY TOMEIAKT B AMEIe3HHN AIM WHKEJEeBHA THTedb H CMeHBAWT <
5—6 r nepoxcHia waTpusa, CoaepsmmMoe THIAR HACPEBAKOT NPH TeM-
nepatype J00—400°C ao cnexasns npolu, 3 3aTeM CNAABIADT NpH
remnepatype G50—T00°C s reqenue D—0 muH. 3atem Tereas ¢ nJia-
BOM OXJIAMIANT, MOMEUIAKT B CTAKAH HI (TOPONAACTE BMECTHMOCTELID
400—500 cumd, npuakeaiet B0—100 cx® poin B BHUCHAYHBAKOT NJZR
fe3 HArpeBaHud,

MocAe BLIIEIAYHBARMA TMAEBA THreNL HIBJMEKIWT, NPOTHPAKT ero
CTCHKH CTEKASHHOA najoukofl ¢ pesHHOBHM HAKOHEYHHHKOM W Ono-
NACKHBAIOT Bofoil, PacTRop HCTOPOMHO NEPEHOCAT B CTeKAAMAMl cTa-
KaH, B EOTOpoM HaxoAwtes 10 csm® pacteopa cepuoll kucaorte 1:1, ®
npdaneawt 30 cx® pacrecpa cepeol Kucaotw 1 : 1. Pacteop Bmnapu-
BAKT A0 NApoB CepHOll KHCAOTH, HKOTOPEM A3KT BBLIEAATHCH 5 MHH.

Mpy nwboM cnocofe pasa0meHds COAEPIRHMOE CTAKAHA OxXIaxna-
KT, CCTOpoMHO npEissa;T 10 oM’ CONRHOH KACAOTH, OPHAHBAKT

y 100—150 cm? renaoidt BOAK W HATPEBAKOT A0 PACTEOPEHHI coJiedi.

KpeMKHeBYI0 KHCAOTY OThHALTPOREBAOT Ha GAIBTD cpelyed nioT-

¥ moeTw © wefoNpUHM KOMHueCcTBOM Geszoawdol guasTpolymanuol mac-

enl. Ocanox npoMueainT 9—I10 pas ropAuHM pacTBOpOM COMRKON KEC-

“* pote W osarem 2—3 pasa ropagefl popoR. PuaeTp © OCRAKOM COXpa-
HAWOT,

PuaLTPAT NEPEHOCAT B CTAKAH, CHORA BHNAPHBAIOT /A0 NapoR cep-
HOH KHCAOTH H JOTONHATENEHO BRUIBNAIOT EPEMHHEBYR) KHONOTY, Hag
YEAZIHO BRIOIE.

DHARTPH ¢ CCAAKOM KPEMHHEBOH KHCAOTH o0belHHFIOT, foMelld-
T B NASTHHOBHT THrEb, BRECVIUHBAKT, 030AAKT H NPOKANHBAKT B
regenre 40 Mun npu Temnepatype 1000—1050°C,

[Mocae oxdasAedud B THCMEAB © OCAlKoM A00aBAAIOT TPH Kanjd
‘PACTROpA cepHol KHCJIOTH 1 I, BHNapHRamT RO YIANEHHA Napos cep-
HOM KHCAOTH W NpoKATHBaICT npH tesoepatype 1000—1050°C e Te-
gerue 10 MuH.

Toreas ¢ ocagkoM OXNAMIAKT B SKCHEATOPE, BABSIIHBAKT, OCANOK
CMAYHBAKT WECKOABKHMH KANJMAMH BOAL, mpubapamsor 3—4 Kanad
pacteopa cepuofl kueaore 1:1, 5—6 cm? dropreToBOfOPOAKOA KHC-
AOTH W BHOAPHBAIOT A0 YRAACHHA Nap0B cepHoll KHeAOTH. 3ateM TH-
refs RpoKanEsanT npr temoepatype 1000—1080°C & Tevenme 15—
9 MHH, OXAAXAANT B IKCHEATOPE H CHOBA BIRCUIRBAIOT.

&
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24, Ob6pabdoTra peayJderatos
240, MaccoByin DOJK KjpeMuiR (A) B NpoueHTax BLINHCAAWT Do
dopmye

K= Atm—ntg—tm—m ) 0.4674 ) (1)

e

rie ) — MaAcca THEAA ¢ OCAJKeY ABYDEHCH EPEMHRS 20 o0pabdoTH
PTORRCTOBOAOGIHGN ENeJoToN, ]
My — MAccd THEAR © ocTaTkoM nocke obpafotss §ropucToBolo-
POAHOH KHcAoTol, 1)
My =— MACca THMVH ¢ OCAafKOM ROHTPOIBHOTO oNuTa Jdo ofpaboT-
1 PTopHCTOBOIOPOIHON KHENOTON, 1)
ftfy — MACCE THTAA € OCTATHOM KOHTPOARHOTG O5HTA Docte of-
padoTkl GropHcToBO10pOIHOR KHCAOTOMH, T}
0,4674 -~ koshHUHEHT MepecyeTa NBYOKHACH KPeMHHA Ha KpeMuuil;
M — Macca HABRCKH npolil, T
242, Hopmel 104HGCTH H HODMATHBEW KOHTPOAR TOVHOCTH ONpeae-
ACIH MACCORO A0AH KpEMBHA hpupeneEw B Taba. 1.

TatGanua |

Jafyc seMee PACKGEICHNE. %

Thrpeeani AReE Cjiel- e IATa TN
fiocTe pe- | HRE pEsvAL- anyE TR NE- AHEAELE
Matitpen foad kptwmdne, % | osaeta- TaEom ama- T E ELEAE I CTOEI BT
TO@E Oia JAE, FEmoT OETENRE HEX 0iks [ il ﬂﬂ?ii-
anam, % REHFIAK & CTIpETERs 1 - L& T 4TTE-
| peanEensg AeaWi il LTORRTHDTD
| i YCAOEHAR AHEYeH HA
01 02 10 05 mmou. | ood |7 ooe 140 0,04 0,02
Co.0F » 10 » (Y 0,05 0,04 .05 0,03
s 00 s 20 s Lomis .07 006 1 T 004
s 20 » 40 s | 1,09 011 nos o1l | 0.06

3. ATOMHO-ABCOPELHOHHBIR METOL

3.1, CymAocTs: MeTaola

MeTon OCHOBEH Ha NIMUpeHHE aToMHOH a06copbuil KpeMHWAs B
NAAMEHN 3AKHCH B30TA — ALETHACH NPy AanHe soant 261,6 Am c npea-
BAPHTEALHE M PACTROREHHEM HABLRCKH HﬂﬂﬁH g pacTieope A30THOR KHE-
ST,

3.2 Anmapartypa, pedaKTHEW H PacTBEOpPN

AToMHC-a6COPOUHORKBI  COBKYDOMETP CO BCEMH NDHHAAASHHOE-
TRAMH.

Hecaota asorhan no F'OCT 4461, pacteopw 121, 12 20,

Kneaora coaaman no NOCT 3118, pacrsopw 1:1 8 1350
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Kueaora ceppag oo [OCT 4204, pacreop 1: 1.

Eucaora dropuctosoaopoeassa no FOCT 10484,

eaatun, pacteop o r/am’,

Hueaeso (111} asorwoxHcace D-popwoe no TOCT 4111, pacisop,
cofepriampe 20 rfam? jeeneaa: 1443 r aa0THOKHCHOND Heness pact-
wopswT w 500 ewm® pactsopa azoTHof KucmoTm 120, nepesocst B
MepRyIE KEoaby EMecTHMocTeid 1 aw?) AcausanT pojolfl 00 MeTHH H
NepeMelHBaT.

Qoxoewil pacTeop: 50 ¢ HANHA-HATPHA YTIAEKWCAOTD PACTROPAIOT
B 150 cv? popw, Aobaeasor 50 em® pacteopa asoTvoll wmcnoTe 11,
KHOATAT 10 YAAAeHHA YLAeMueaoro rasa. PacTeop oxnamidlor, nepe-
HOCAT B MepHyk EoA0y BMecTHMOcTsEr 250 cm?, 1oJHBAIOT A0 METHH
BOACH H NepeMelnBaT.

Harpus raapoosdcs no [OCT 4328, pacteop 100 rfam?; xpassTt
B HDI::.’ILE HE moANSTHARHA.

Kanadft yrreskHeaslil — Hatpril yroexucawii mo N'OCT 4332,

Kpemauna neyorncs no [OCT 9428,

Crannapramé  pacreop  Epemuds: 2,1394 r ApyoKHCH HpeEMHHA,
NpeapapuTedbin BPOKAIeHHOH OpH TemDepatype 950—1000°C » ox-
ALFACHHOHR B SKCHRATOPE, NOMEMAnT b NAATHEOBMA THreds, npnbap-
AT G ¢ KAAHA-HATPHA VPASKHCAOTO, NepeseliHBAleT o CRAABASIOT
mpH remnepatype B00—~850°C B redenne 30—40 suu,

THrens OXAAMAAI0T, NJIap BHMenayuHpawT B 200 cW® ropaAvelt po-
KW B CTaiade H3 @Toponaacta B npraspawT 20 ¢m® pacThopa raa-
pOKCHIA HATPRE,

PacTeop EpeMHEKHCAOrD HATPpHA GHABTPYIOT B MEpPHYI Hoaly
BMecTHMOCTEID 1 awm?, duantp nposmueanr 5—6 pa3 ropAveild poaod
w orbpaces2ot, Pacteop p Kodde 0xA2xAa0T, AOARBAOT J0 METHH
ROACE, NepeMellHRAKT ¥ NEPeAHBAIT B DOCYAY HI NOAHSTHAeHa. Pac-
TRop KpauaT Be Gogaee 30 cyTow.

[an onpeleJesHs wMaccosoil :-meemgramm KPEMHHA B CTaKaH
BMECcTHMOCTRE 230 cM? nomeuwawr 50,0 cM?® cTanjapTHOro pacTeopa,
npradBLnT 30 cu® pacTEOpA CepHOR KHCAOTH, HArPeBAWKT A0 BHAE-
JEHUA ee Napom, a sates ewge 10—15 wun, o oxnanaawT. OCTOpom-
Ho npuaneawt 15 ev® soaw, 10 cu? pacrsopa smenatHH:, nepevenr-
pawT, npaaneant 100 cv? ropsyeil BOJAM, CHOBA NEPEMELIHEANT i1 ue-
PE3 D MUH OCEL0K KPEMHHEBRDHE EHCADTH OT(HUAILTPOBHEAKT Ha PRABTD
cpeptel NAoTHOCTH ¢ HeDOARMRY KoautecTBoM Oe3zoisnoll diabTpo-
Sysmamuol waecw, Ovagor opossisaint 9--10 pas ropsyis pacTeo-
poM coasuofl wuenoTel 50 8 eme 2—3 pasa ropavelt Boaoi.

PRILTP ¢ OCATKOM MOMELLAIDT B [MAATHHOBEEH THreab, BHCYUIHEBE-
T B oaoaanT, OCaLok TpoRENHEIKNT npe Temnepatype |000—1050°C
B TegeHne | u, oxaamaant B SHCHHEATOPE H BISCIIABANIT. Jarem oca-
A0H cmaunsaiet 2—3 xanfaxy pedl, pobasanwt 3—41 Kanad pacrso-
[a cepaofi KECAOTH, 5T cM? dropacToROIOpOANOR KHCAOTH H OCTO-
FOMHD BRINAPHENT TocvXa. DCTAToOK B THOAE MPOKAMHBAKT npH Teud-

]
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nepatyne 10H—T1050°C 5 Tewende |5 sud, oxiamiamr B sHCHKATO-
P& H BIBCLIHBAKT.

Maccosyw ROHUSHTPALNID CTAHIaPTHOTO pacTBopa (), Bmpamen-
HYWr B rpammax Ha KyDhuecknli CAHTHMETP KPEMHHA, BEUHCTAWT No

Papmye

o= lmy = (=, } | A, 4BTY
a7

r (2)

roe 50 —ofseMm cTanaapTHoro pactBopa, pIaTel JaA anmanq3a, cmb
d3. lMMpopeledwe anaszn3a

3.3.1. Hapecky npofu soccoll 05 ¢ nomenlaior B cTaKaH HAH KO-
Gy smecTRMocTeio 100 cM?, nprarealor 15 ewm? pacteopa aszotHoll Xre-
Aotk | ;1 w pacreopsioT Ge: warpesanus. [Tocae pacTBopenns nofas-
Agi0T 15 em? BOAM W XHDATST J0 YIaJeHRs okcujilog asota. Pacreop
HHABTPYIOT MEPES QUALTP Cpeirell NACTROCTH B KOAGY BMECTHMOCTLIO
10D cw?, BEALTP NPOMBIBAKT HECKOABKO pad ropaded soaoid. $Puae-
TPAT COXPAHAOT,

PRALTP € OCAAKOM NOMEMAKT B IA3THHOBHA THIEAB, RECYIIHBAWT,
OAQJROT H NpoKadHeaoT npu Tedmnepatype G50—T00°C ao nonsoro
BHIOpaRAA yraepoas, OcTaTok cAapisor ¢ | r Kaaua-HATPHA yrae-
KHCIOrD Ope TeMneparype B00—850°C & revenne 10 mus,

[Mnap BHImesaqHBawT B ropAdedl soge, Ao0aBIRIOT NO KADJISY NpH
NepemeWwHBAHHE PACTEOP A30THON KEcaoTW 1:1 o yioanewus yrae-
Kncaoro rasa. Pacteop oxdamaanT, ofbeIdHANT ¢ OCHOBHEM §HAB-
TPATOM, TEPEHOCHT B MEpHYID Eoaby sxecthmocTeio 100 cwm®, noau-
BT A0 METEH BOLOH H NepeMeliHBanT,

3.3.2, Atomuyro aboopbUio KpesmMHHA HIMEPAKT Dapadledbho B
FacTeope KONTPOABHOTO ONHTA, PACTEOPE Npofiel H PACTEOPAX AA4 Mo-
CTPOCHHA TPAAYHPOBOMHOND rpaduka npy Lapne sonsw 2516 vm B
NaaMeHl JaKAch aaoTa-A0eTHIEH,

3.4.3. MNocae puyrranna sgavennd atompoll alcopSuun pacroopa
KEOBTPOABHOTO ONHTA H3 3HAYEHHA aTtomucd aGeopbumu pacTROpa npo-
Obl HAXOAAT MACCY KPEMHHA NO TPASYHPOBOTHOMY TPadHiy.

Tafattma 2
Macocopaa TomA HpesAns, % !'::HP; .q"m:";:mmn agrm::- D“;ﬁ‘fﬂn“ﬂ'ﬁ:“'”
Or 02 g0 | neams. -5 1=5&
Ca. | =22 a 10 Be-1
» 3 4 3 10=21 103
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J3.3.4. IIas nocrpoedns rpalyepoboyaceo rpaduks B koalusl BMes
cramocTeir no 100 es®, noMmemamT CTEHRAPTHW pacTBOp KpemMHHS
B cooTpeteTEdl ¢ 1aBa. 2. B onwy n3 woal cremiaprHef pacreop He
nofasnawT; Bo Bee koabu gofasnnior no 1W0ewm? pacreopa HRTpaTta
wmenesa, & cm® doHosoro pacteopa, 15 cu® pacrsopa asotol Keeao-
T 1:1, AoanBawT BOAOH AD METEH W NepeMelnBakT,

|'pagyupopodieid  rpad@HE  CTPOAT MO PeayabTATAM, TOAYYSHHWM
noche BYHTAAHA IHavewdd alcoplukn pacTeopa, Me cogepmaulero
CTAHAAPTHEIN PACTBOp KPeMHHA, W3 SHageduii abcopbuUHA pacTeOpoE,
COACPRANIHNY CTARIADTHHA PACTBOP, W COOTBRTCTBYHOLIHM HM MACCAM
RfreMHNE.

34, Of6pafoTka pPe3ylibTaTen

34.1. Maccosyw mpomw kpedada (X) B npouedTax BRUHCAHIT M

dopmyne
X=—"¢0 100, (3)

144
TAE MMy — MECCA KPEMHHA B pacteope npofil, malnednan no rpagve-
poBodroMy rpadmky,
m — Macca HaBeckH npolm, T.
3.4.2. HopMi TOYHOCTH H HODMATHBL KOHTPOAS TOMHOCTH onpege-
JSHHA MACCOBON J0AH KPeMHHS npHBelesd B Tadn, 1.

Tk
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