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Methods for the determination of silicon

ORCTY OE09

Jlara wseaesan 00,0180

HacTosimil CTAHIAPT YCTAHARTHBAECT MPABHMETPHUYECKHHA CONAHO-CEPHOKHCTBH (MpH MaccoBoi Jone
kpesuna ot 2.0 no 20 %) n doTokonopiMeTpHUec kil (npr Maccoroii gone kpemuudg ot 0.5 no 4,0 %)
METOALI OMPeIeieHHd KpeMiHa B geppobope, NpHMeHAIIIEMCH L8 JerHpoBaHHA cTajled W Crianon.

(Mamenennan penakona, Haa, Ne 1, 2).

1. OBIIHE TPEBOBAHHA

[.1. Ooniue TpefoBAHMA K MeTodaM adanHaa — no FOCT 28473,

(Hasmenennan penakona, Maa, Ne 2),

[.2. NaBoparopuad npoba 100#Ha BLITE NPHIOTORIEHA B BHIE TOHKODD MOPOUIKA & PAIMEPOM YACTHLL
0,16 smm no FOCT 25207,

{ Bresen nomoanarensae, Hiv, Mo 2).

1. IPABMMETPHYECKMH CONAHO-CEPHOKHCABIA METOJ,
OINPEJIEITEHWUA KPEMHMSA

21 CymHOoCTE MEeTOAA

Meron ocHoBaH HA Nepesode eppobopa B PACTEOPHMOE COCTOAHHE CNeKandeM © coaoi M Ccniap-
JEHHEM C NEPoKCHIoM HaTpid. [loche BREIEAAYHBIHNNA PACTEOD Hel TRanHavET CoTa ol KHCAoTOH, 3aTeM
A0BARNAKT CepHOl KHCTOTE M BEIAPHBAGT 00 BRHOSTEHHA CEPHOKHCIBIX TIApPOE.

[Tocre UUILTPOBAHKMA, NPOMBLIBKH, OHUTEHHA M MPOKATHRANHA OCAT0E TPHAIR 00pafaTRIEOT MeTaHO=
JIoM, TIPOKATHEANT H KIGEUTMENOT. KpeMianil obpadaTeiET TUIARNEOBOH KMCIOTOH W NporLTMEaIoT.

22 PRaETHEL H PACTBOP

Harpusa nepokcHi.

Katuaid-Harpui yrnekncneiil Gessoausi no NOCT 4332,

Kucnora conamad mo NOCT 3118 u pasbasaennan 1:2.

kKucaora ceprasn mo NOCT 4204,

Aenarnn nuigesoil no FOCT 11293, pacteop ¢ Macconoil onefi 1 %.

Meranon-a1 no NOCT 2222,

Kucaora dyropuctonomopondan no FOCT 10484,

ArMoHHA poRaHKACTEIL, pacTBOp © Maccopoil nomed 20 %,

Cepebpo azorHokscnoe no NOCT 1277, pacTeop ¢ Maccopodl momei 0,25 %.

{Hamenennan penakuna, Haa, Ne 1, 2).

23 MMpopedeHe aManMaa

Hapecky deppobopa maccoi 0,3 r mapku @B-2 win @B-3 noMeianT B #eTeadbil HiH HUKee Lt
THIENE, CMEITHEIOT © 3=—=0 I NepoKCHIa HAaTPRHE, MOMELIAKNT 6 GO XOTOTHYER YACTE Mydie ol mean.
3aTeM THIENE NPOIBHIAKT B FOPAYYID 4aCTh Myvensioil mewn W crnaniaoT npr 800830 “C, nepuoan-

_I'I:ul_uuue O MU ILHOE ﬁepm!u'nm BOCHpoNIcHa
*
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YECKH NMepeMellHBan [0 KWTOnEM IBHEEHHeM THINA, Koroa nias cTAHeT AHAKHM, THIENh BRUTEEH-
EAIOT B e 3=—4 MHH.

[Mpu amanmae dreppobopa mapok Gb-3 1 Ob-2 po Hidexan e BCNLILEK MPH CIUTARTEHHH HARSCKY Maccoi
(L3 r MmoMeuEanT & HeleaHbii WM HEKeTeRRT THTelk, B KOTOPOM HAXOIATCH 3 ¢ YIJIEKHCTIOND KUTHa- HATPMA,
CONEPRKHMOE THIRIA TEPeMellMBAINT, CHEPXY MOKPHEOT | ¢ VIIeKHCIond KaiMa-HaTpHd (4 codoi) M
CIEKADT B Mypensioi nedn npu 730—B00 "C 10 pacnnamieHHA. CoIepRHbos THINA 00T IA0T, 100annaT
5—0 r NepoKCcHIA HaTpHA W cimanmaoT npH X00—B50 “C, nepHooHuyecKH NepeMelinDad TUIAR KPYTORRM
JABHAEHHEM THRTA. KOra riaps CTAHST $HAKHAM, THIelh BELISRHBAINT B medn 3—4 M.

THre s OXIAKTAIT, TOMELAI0T B CTAKAH BMeCTHMOCTERD S00—600 cyv’. HAKPLIBAKT CTAKAH YACOBEI M
CTEENOM H BRINENAYHEROT mias & 100150 cw?® DMCTHLTHpOBaHHON Boabl. THreaL H YacoBoe CTEKIO
OOMEIEAKT ropauell nogkHcTeH O Bogodl.

Pacteop HedTpanuiyior conauoil kucnoToil (npusepro 2530 cv?), npiomeanT 30 ey’ KOHLEHTPHPO-
EIHHGH Ceproll KHOTOTH, NepeselliEanT i BRMEGPHELOT 00 BLIOSISHHA TVCTRIX Napoh CepHoro aHriiIpiIa &
redeHme 3—5 s, [Mocne oxiaeneHna CepHOKHOIRE COTH PACTROPHIOT MpH Harpesadiy 8 150200 cum® Boag.

KpesHBEeEyI0 KHCTOTY OTPHILTPOBR BAOT Yeped GuneTp «benas neutas. OCalor NpoMEBI0T ropaued
coaarol kucnorold, pasbasnensod 2100 1o orpHuaTensHol peakuHe IpoMBLIBHEY B0 Ha ®edeso (no
PEAKLIMH ¢ POIAHHCTEIM AMMOHHEM ), 3aTeM I-—4 paza ropaueid podod 10 OTPHUATENEHON PEaKLHH HA WOH
sropa {npodi ¢ AI0THOEHCIIRM CE2pedpoM).

QUNETPaT ¥ OPOMBIBHEE BOT NEPEHOCAT B CTAKAH, B KOTOPOM BENH onpejencHue. Pacteop
ELIMAPHBAKGT 10 BEOSTEHHA TVETEIX Tapon cepHoro aHrdapHas o TedyeHHe 3—3 MUl CepHokKHCILe comM
pacTropaioT & 150220 cM?® poaLl npu parpesadyy, npuadpanT 10 cu’ pacTeopa KenaTHHa, NepeMelit-
BT, JAI0T MOCTOATE B TEMIOM MecTe 37 MuH, GHILTPVIOT i NpoMBlEaT. JonoiHHTeAs 0 BIIeTe HH R
OCLIOK NPHCOSIHHADT K GCHOBHOMY OCAIKY KpesMHHenod kHenoThl. OGseqnHeHiRe (DHILTPEI © OCATKAMM
MOMELIAIDT B MIaTHHOBLA THIEL, BHCVIIHBAIOT, O30AKDT @ MpoEatieanT npe 1000 "C. Tureils ¢ ocaakom
OXTAMIANT, OCATOK CMAYHBAIOT IBVMHA KITLTHMH COTAHON EMCIOTR, NPHIAHBANT 3 CM° MeTaHOEE M
BEIMTAPMBAKDT I0CYXA Hi Cnabo HarpeTod nuTe, 3KpeiTol achecToM. OUOpadoTky MeTaHOIOM NOoBTOPRE DT
eule oea paza. Beeywennsi ocanok npokanveaoT npi 10001100 "C 10 nocTosHHod MacCkL.

THres ¢ OCAIKoM OXTAMIANT W EnelrnaoT. OCciiok cMaunBaloT 2—3 KanaaMmH Boakl, To0ar1aioT naTk
KAMENE CepHOl KHEToTEL, 5—6 cm? TopHcTOROIOPOIHON KHCAOTE W OCTOPOAMNO BLITIAPHEEIT COMefnMOe
THINA 10 YIAISHHA Napos cepHofl KMCIoTel. 3ares THren: npoandednT npd 00— 1100 "C 5o noctoassoid
macchl. [lapannelsHo BeayT KoOHTPONEHOE OIIPEIEIeHHE MACCOBOI T0TH KPeMHUHA B PeakTHRD.

24, OGpadoTKa pe3viLTaAaTOR

24 1. Macconyio oo KpesMina B eppodope (X)) B NpoUeHTay BRYUCIANT No dopsyne

_ tmy = myy = (my - )] 04674 - 100
- .

X

TIe ), = Maccd THIAA ¢ OCANKOM JABYOKHCH KPeMHHA © NPHMEeCcAMi, 1)
ity = MACCa THIH ¢ OCAAKOM Nocie odpadoTEl ITOPHCTOROIOPOIHON KHCNOTOM, I}
ity = MACCa THIA C OCAAKOM KOHTPOOBHOTO OMLITA, 1]
iy, = MacCa MyCcToro THINA L8 KOHTPOILHOTD ONWTa, T
04674 — wkoupubHIHEHT MepecyeTa IRVOKHCH KPeMHHA HA KPEeMHI;
M — Macca HaReCKH, I.
2472 Hopsil TOYHOCTH W HOPMATHER KOHTPOIA TOMHOCTH MPH ONPeleIeHHd MaccoBoil ao0am
KpesH U pHBeleHiLl B TadHLe.

,I'_"r.-ﬂ
MonyeKieMoe packomae HiHe
MorpemnocTs PEIYILTUTN
Muoccosas anan kpeMmuan Pn.uy.:ll.'rumu PEIVARTATOE ANYX nup-::::,ﬂux ”upa:z::”mx J;FT:::::“,:E:;:““
B rEn anpeaere il OILpe L Hiil H ATTECTOEAN HATO
AHAYEH AN
O 005 oo 1,0 e, .04 0,05 0,04 (.05 0,03
Co 10 = 20 » 0,06 007 .06 .07 .04
e 20 e 5w (.09 011 0.0 0,11 0,06
= 5 =10 E (13 17 014 017 .09
# 10«20 - 0,22 (.28 0,23 .28 014

(Hamenennan penaxonsa, Haa, Na 2).
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3. POTOKOJIOPHMETPHYECKHH METO/1 ONPENENEHUA KPEMHMA

I CyvuwiHoeTsE METOOA

MeTon ocHOBAM HAa peaKuHH ODPAIOBAHHA XeaToH KPpeMHEMOTHDIEHOBOH reTeporroiHKHCIOTE ¢
MOCASIVIOMEHM BOCCTAHORTE HHEM €28 CMEChED KHCIOT aCKOPOHHOBON H AHMOHHON 10 MOJHEIEH0BOH CHEH
M MIMEPEHHH ONTHYeCKOH MIOTHOCTH NpH ONHHE BOMME 723 uM man ot 620 1o 700 .

(Hamenennan penakona, Maa, Me 1),

3L Annaparvpa PEAKTHEL H pPacTBOP L

CnexrpodroToMerp HIH oOTOIEKTROKOIOPHAMET].

Kucaora conavad no NOCT 3118, pacteop 3 moae/om?,

Kucaora Gopuan no NOCT 9656,

KoHCI0Ta ackopb OBt

KMCI0Ta THMOHHAA,

Caech BOCCTAHORWTENLHAA, FOTOBAT CHAEAVIOWMM obBpatoM: | © ackopbHHOROH W 3 © AMMOHHON
KHCaoTH pacTeopmior & 100 cu® Boaw.

Kaanid-Harpul yonerkmcakil Sessoausi mo DOCT 4332,

Harpna nepokcH.

Kpemuna npyorkucs no FOCT 9428, npokanenian.

Anionui MoaubaeHoBoKHCEA no FOCT 3765, pactnop ¢ Maccoroil zomelt 5 %, coesenpHroToR-
JTEHHLIA,

Caiech 114 CILTABIEHHA TOTOBAT CHSIVIOILHM OOpazon: JBe YACTH VIMEKHCIors GelBoiHoro KaaHs-
HATPHA CMEMMBAKT © OaH0H 4acTeio GOpHON KHCIOTHL H OIHOH YacTei [epoKCHOa HATPHA. XOPoLlo
MepenMellHBa KT,

Kamnil Mapranuosokuchsid no NOCT 2049, pacteop 0,03 sons/ oM.

CTaMIAPTHEE PACTHOPEL KW MM

Pacreop A; roroBat cneaviowHa obpasos: L2135 ¢ opokate ol DBYOKHCH KPeMHHA CILIARIAKT B
MAATHHOBOM THINE © 2.3 1 YIAIeKNcIoro HATPHA ¥ BLIIETAYHBIOT TI746 B pAcTEOPE ¢ Maccopoil noneit | %
COABL, 3ATEM NEPEHOCAT PACTEOP B MepHYI KOndy BMecTHMOCTER [O0D ca’, IOGTHBAKT 00 METKH PACTROPHIAM
€ maccopofl doael 1 % yraeKkHcIoTo HATPHA W XOPOLID NEPEMElIHBAnT. PACTBOp XPAHAT B NOTHITHIEHO RO
MocyIe.

1 cwd pacteopa A cozepamr 00001 r kpesuus.

Orhupaior 100 oy’ pacTeopa A, YCTAHARITHBAIGT MACCOBYID KOHLUEHTPILMK CPanHAMETPHUECKHM
METOIOM:, COTAHOKHCTOTHELIM, LTOPHGKHCIOTHEM WIH CepHOKNCIOTHRIM ¢ DBOHHEM BRINAPHEATIHEM.

Pacreop B; roToRaT cneavioinus obpaton: 10 cu® pacTeopa A NOMELLIAKT B MEPHYID KonGy BMECTH-
MOCTEI0 100 ca?, OOAMEBAIOT 10 METKH PacTBOPOM C Maccoboid oodeii 1 % yIIeKHCIorno HaTpHa o
nepemMall HEAKT.

| cw? pacTeopa b comepaut 000001 r kpesmn.

{Mamenennan penakuna, M, Ne 1, 2).

Il MMpopegeHHe anantHuia

3.3 1. Hapecky ibeppobopa saccoi 0,1 T noMeanT & CTeIOYVTIEPOIHCTER WM KEneIHbH THMIL,
CMEMMBAIOT ¢ 2,5 T CMEeCH 114 cliuiamiedda. THreak noMeamnT B 0oaee XOoaoadHyYR 43cTk Mype sl meuy
W KPVTOBBIMM JRHBEHMAMM MepeMellilBANT COISPRENMOE THITE D0 PAciianie s cyecH. 3aTes NpoaEt-
FA0T THIEAE B FOPAYYI0 YACTE MyQeIbHoH meYd ¥ NPpoBoIAaT cruapneime npy B00—E30 "C s TeuyeHHe 3 MHH.
OxnaxJed sl THIEME NOMELAKT B NOMHITWIEHOBRI cTakan, npuansaoT 20 cu® ropAgders pacTnopa
CcoTaHOoR KnenoTe, [locae pacTnopedHa IUIaed K pacTROpY NPpUDaRTAKnT NATE Kanell: PacTEOPE NepsManra-
HaTa KATHA (U8 MOIHONS paiioseHdd MepekHcH BOoOopoga), MepelocAT PACTROR B MepHYIR Kongy
EMECTHMOCTRI 230 cM®, nepelHBainT PacThop 6 CTAKAH, B KOTOPOM BEIH PACTBOPEHHE.

ANHKBROTHVIO YACTE PACTEOPA 3—3 CA® NOMELAIOT B MEpHYIO K0aGy BMecTHMocTEI0 100 cm®, nprmm-
EaoT 50 oM BoAkl, 3 cud pacToopd MoTHOIEHOBOEHCTOND aMMOHAA, NepeMemnpamT B depes 10 smu
NPHIHBIIOT 3 CMY CREREeNPUIoTORIEHHON BOCCTAHOBHTENBHON CMECH, DOBOIAT 10 MeTEH poaod. Yepes
A0 MMH MIMEPSINT OTITHYSCKYIO IUIOTHOCTE PACTEOPE Ha (PoTOANMEKTPOKOIORHMETE ¢ KICHEIM CRETO-
PHABTPOM (MPH ATHHE BoIHEL oT 620 no 700 1) wid cnekrpodoTosdeTpe (NpH LIHHE BOTHE 725 pm). B
KAYECTHE PAcTBOPE CPABHEHMA NPFMeHAnT PACTEOPR KOHTPOIEHOrO Onbita. Macconvio Jonw Kpesiass
HAXOIAT M0 TPAIVHPOBOUHOMY TPadiHKy.

332 fMocmpoentie 2padyuposodiodn Sphaghisag

JAng mocTpoeHna PPAIVHPOROYHONS Mpaduks B MATeE MEPHEX Kool M1 WecTH BMECTHMOCTLMY MO
10 e momeeraor 1,0; 2,0; 3,0; 4,00 5.0 cx? cramaapruoro pacTeopa b, B lWecTvio Mepuyio KoaGy pacTeop
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He npuareanT. B konde npuadsaspT 1,5 om?® pacTeopa conamod kucrorsl, M os® soasl, 5 ou’ pacteopa
MONHOIEHOBOKHCIOMD AMMOHHA, NePEMEMIHBAIGT ¥ depes 10 MHH OpHIHBaT 5 oM’ pacTsopa BOCCTAHO-
EMTENLEHOR CMeCH, JOMHBAINT BoOoi d0 seTEH. Yeped 40 sHH HIMEPAIDT OOTHUECKYID MIOTHOCTE aHAlH-
IMPYVEMOro PACTEOPE, KAK VEI3aHO Beille. B KayecTRe pacTBOp CPABHEHHA NPHMEHSIOT PACTEOD WECTo
MepHOH Konbir.

Mo HaiZeHHBAM SHAYSHHAM ONTHYECKOH MIOTHOCTH CTPOAT MPagyHpoBOdHBIR rpadek.

1300, 3.3.2.) (Mawvenennan penakuma, Ham, MNe 1, 2).

34 OopadoTEa peIviILTATOR

3.4 1. Macconyio 1o KpesMina (A) B deppobope b IpoUeHTAY BEIYMHCIHINT N0 Gopsyie

i 100
I——ml X

rae M — Macca KpeMHHA, HANIeHHad 0o rpaaydpoBouHOMY TpadiHky, T
M, = MacCd HABECKH, COOTBETCTRYIOMAN ANHKBOTHON 4acTH pacTBopa, I.
342, ADCOMOTHEE JONYVOKIEMEE PACKOISHHA MeXIY PeivIbTaATAMH NAPALIENEHLIY Onpene e i

HE JOKHEB NPeBhiuaTh IHAYeHHH, VEAZaHHLIX b TabaMue.
(Mamenennan penakuua, Hav, No 1)
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