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Ml ethods of silicon determination

MEC 7708020
ORCTY 0809

Mara ssegeana 0101 80

Hactoamui cTaluIapt YeTaHARIHEAST (POTOMETPHYECKHH MeTON ONPEIeleHHA KPEMHHA {TIPH Macco-
polt none kpesund ot 0,05 % oo 0,80 %), rpanHMerpiMec kil MeTo onpelene A KPEMIHA {[pH Macco-
pofl mone kpesuna ot 0,1 % o 7.0 %),

Cranmapr noaHocTe cooTeeTcTover CT C3BB 48977, a takxke crappapram MO0 43952 u
My 4829-1 —E6.

{Hasenennaa pegaxmaa, Haa, MNe 1, 2, 3).

1. OBIUHE TPEEOBAHHA

1.1, Ofmue TpeboBalMA K METOOAM aHanHsa — no NOCT 28473,
(Hamenennan pepakmus, Him, Ne 4).

2. POTOMETPHYECKMH METOA ONPEAEITEHHA KPEMHKUSA
(0,05 %—0,80 %)

2.1. CymmocTs METOIA

Meton oCHORBAH Ha ODPISORAHNH HeITOro KpeMHeMoIHBIeHOBOrD KOMILTEKCE B COMAHOKHCI0M pac-
TROPpE (ONTHMATLHOE 3HaveHte pH | 3=1.3), poccTanomie My 3TOM0 CoSTHHER NS AcKopOHHOBON KHCa0-
TOH 10 KpeMHeMoAHOIeHOBOH CHEH M HIMEPEHHN ONTHYeCKON MI0THOCTH OKPALLEHHOTO PACTBOPA.

Mewammee prHAnHe HochopHoMOoTHIIEHOBOTO KOMIIEKCA YCTPEHASTCH IobanieHHen Lanene-
ol KHcnoTh. MENEAKOBO-MOARGISHOBEH KOMIUIEKC 0DpAIVeTed TOILEKS TIPH TeMIepaType KHITeHHH
PAcTBEOpA.

MeTon MpUMEHHM TIPH OMpedee il KPeMENA I CTANAX, COIepRaluux Mernee 3 % ponwppana u 2 %
HHODHA.

{Hamenennaa pepakuua, Ham, No 3},

2.2, Amnapatypa H peaKkTHBE

Cnexrpogorosmerp THma CO- 16 win poToueKTpoKIopHAMET].

Kucaora conamas no FOCT 3118 wan no FOCT 14261 v paztapmenmas 121, 1:3, 1:50.

Kucaora asorad no [OCT 4461 wam no DOCT 111235,

Kucaora cepuas no DOCT 4204 wnm no FOCT 14262 pastBanaenuan 45 wa 101,

KucaoTta drropucrobeaopoarai {mumasHkosad ) no NOCT 10484,

Hasaswe odunEiisHoe

*
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i HMagaTenLcTRO cTaumapTon, 1978
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Kuenora maseaesas no DOCT 22180, 8 %-uetll pacteop.

Kunenora ackopfuuosan, 2 %-Huil pacToop, rOTORAT HEMOCPEICTREHHO MEpel YIOTpeGnanHemM.

Aeneso kapboumasHoe ocobol YHCTOTLL

Asastorsil somuBnenorpoiciil no DOCT 3763, 5 H-nu i pacTsop, NpUroTORISHH LI 13 EpeKpHC-
TALIHIOBAHHOTO PeakTHER.

[NepekpHCTAMTHIALMA MOTHOIEHOROKHCAOND aMMoHMa, 250 T peakTHEa pacToopaT 6 400 caM? Bonsl
npu Harpeeaduy oo 70 °C—<80 "C. Ocroposio 1o0apnaoT AMuuak 10 9aHoro samaxa. Pactoop denetpy-
0T Yeped LT «CHHAA NeHTas, oxnasmaT g0 20 "C—23 "C n npiimsaoT npH nepesemananmn 300 o
STHAOBOMD COUpTa. Doanky 14T oTeToaTLeE 1 49 # oTdHALTPORKEBAKT ero Ha GHALTP «Beaaa JeHThs, To-
MEEHHEIH B BOPOHEY bioxnepa, nons3vACE BOIOCTPYVIHEIM HACOCOM. Calor NpoMBBAKT 2=3 paia oTH-
JIOBEIM CIHPTOM H BEICYUIHBAKT HAa BOIOVXE.

CrnupT arinop.id mo FOCT 1300,

Harpuii yvooexucawi bespopmeiid mo DOCT B3 wa.

HonycKaeTca NPUMEHEHHE PEAKTHEA TIPH COOepRAHHE KpeMina ne Gonee 0,003 %.

Kamuii vroekucaeiii—upatpail yvrnexmensiit no NOCT 4332,

MevokHch kpesing no FOCT 9428,

Hatpui kpesHekMcnsli, cTauiapTHeie PaAcTROPE A 1 b,

[Npuroromnenne pactieopa AL 02139 r IBVOKHCH KPesMHEA, MPOKATSHHOH 10 MOCTOAHHON MACCL TP
1000 “C— 1100 "C, novemaioT B ASTHHOBEE THIEeAL, NPpHiARTHI0T 2 ¢ YIeKHCI0r0 HATPHE HITH YTIeKHC-
NOTD KATHA-HATPHA, NepeMEeIiBAKT, JAKPLIBATOT KpRIOkoi 1 crotanasset npa 1000 "C—1100 "C. Turens
COUTAM AT, DNOIACKHBAINT CHAPYAH BOIOH, MOMEILAINT B CTAKAH BMECTHMOCTERIO 250— 300 cu? |, npunnna-
10T S)—6l cu’ BONE M HAPPERADT A0 NOAHOND PACTROPEHMA NIasd,

Pactoop KpeMHekHCIOnD HaTpiA UIETRVIOT B MEPHYVIG KOADY BMECTHMOCTEIO | OM®, (HALRTP NpoMBl-
BAKT 335 pas ropavei o 0 1 oThpackiBaoT. PAacTiop b Kobe QXA IaoT, JoMAEAKNT 10 MeTKH BOaoi 1
nepeMedEanT. PAacTeop KpeMHEKHCIOND HATPHA XPAHAT B NOJAHITHASHOBOH WIH KEapuenol nocvoe,
1 cw? pacTropa A conepxut 00001 T KpesiEa.

OnpenedeHte MaccoBod KOHUEHTPAUNH CTAHIAPTHOTD pacTeopa A,

COoMAHOKHCIOTHRIR MeToa. 30 ca’ pacTeopa A NOMeIlanT b CTakaH BMecTHMOCTEID 230300 cv* 1
npHnHBanT 20=25 oy’ coaanol kucnoTel 131, PacToop B CTAKAHE BLIMAPHEAKT OoCcyxd. CyNol ocTaTok
CMAUMBANT 37 oM’ conauoll KHCAOTE I CHORBA BLITADWEAIT T0CVNA.

Cyxol octaror varpesaoT [y npy 130 "C— 140 "C. NpransasoT 83— 10 cv’ comanoid KMCcioTsl 1 Harpe-
pawoT 3—3 mun; npraneanT 80— 100 cw’ ropagell BoaW, cTAKAH HAKPHBAKT YACOBLM CTEKTOM H PACTROD
HAFPEBAKOT 00 KMAeHHA. KpeMHHEnVIo KHCIoTY OThHILTPOBLBAKT Ha (HALTE «Dead JeHTas ¢ 1odanme -
HHEM HeDOBLOTND KOIHYECTEa De33oiLHoH HILTpodvMa ol Maccsl. OCalork NPpOoMBBLDT 3—>3 pas Io-
paveil couramoi kncromofl 120 w eme 23 paza ropaveil sogoii. DHILTP ¢ OCADKOM COXPAHAIOT.

(DUIETPAT M MPOMBIRHVIO HHAKOCTE MEPEHOCAT B CTAKAH, B KOTOPOM NPOROTILTH MepBoe OCaM0eHHEe
KpesMHHenoil KHMCIOTEL, W BEnapunanT nocyya. Cviod octaTor caaudeoT 5—7 ou comanoil KHeIoTel 1
CHOBE BRHNMAPHBAIOT ocyya. Cyvod ocrarok HarpesaoT | g npu 130 "C—=140 "C. K cvxoMmy OCTATEY IPHIA-
BawT 8= 0 ¢yt CONAHON KHCHOTRL, HArpesamnT 3—>3 muH, npuineaoT S0— 1M oy’ ropaaell poasl, Harpe-
BAKT A0 PACTEOREHHA conell W James [MOYTH A0 KHINeHHA, KpeMuHeBEvIo KHCIoTY OT(hHABTPORLIERIOT HA
(ATLTR «0elas TeHTas, ¢ J00anTe HHeM HeDONBIIOrD Ko THYecTiE D330l Lol (HALTPOGYMAK Mo Macck.
Ocanok NPoMEIEIIOT 33 pad ropadell coaanoll kucnoroi 1:20 1 23 paza ropadell pogoil. Dunempe ¢
OCHOBHEIM M OOMNOIHHTEILHG BLIASTSHHBIM OCRTKAMMA TIOMEILAIOT B IIATHHOBLH THIE Ik, BhICYILIHBAKT H
a0 T. Ocalok npokanueanT npy 1000 C—1100 “C,

Turens ¢ oCcalkoM OXIAKIAKT B JKCHEATOPE M miBeldmnoT. Ocalok cMauwnBaloT 2-—3 Kanasamy
BOOEL, J00ARTHOT J—4 kanny cepuoll KActoTel 111, 3—5 cx? TopHCTOBOIOROTHOMH KHCIOTE W, He 0anad
PACTROPY KHMNETL, OCTOPOXKHG BLIMTADHEAIDT COSpEMMOS THIH Jocyki. (CTATOK B THINE MPOKATHERIOT
np 100D "Ce 11 "C, OXTaEI810T B IECHEATOPE W BIRE HEAKT.

B oboMx coywasy oCanok B THIIE TPOELIMBRIOT 10 NOCTOAHHO Macchl.

CepHOKUCTOTHEI MeTom. 50 cu’ pacTnopa A NMOMSIIAIOT B CTAKAH BMECTHMOCTEIO 230—300 e,
npuansawT 2530 cu® cepuol xkMcIoTm 1:2, HarpepawT 40 NOABRTEHHA €€ MApoB, HATPEBAKT eule
335 muH., nmocue wero oxnaxganwT. Ocroposio npuBasnamoT 10 ow® conauoill KHCA0TL, HArpenawoT
3=3 mun H oxaasaaoT. [Npe nepeseltdsamy NpUbaBITnT HeGONBIHMH mopurasMe 80— 100 cx? rops-
el poapl. CTakad HAKPEIGAIOT YACOBLIM CTEKIOM M HATPEEAIOT PACTROD MOMTH 00 KMIEHHA,
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Ocanor OTGHILTPORLBAKT Ha diMILTR «5e0ad MeHTas ¢ AobabieHHes HeDOIBIIOTO KOOTHYeCTRa Ge5-
POMEHOH GHARTPOOVAMARHOH Macchl, Ocalok Ha pUILTPE NPOMBBAKT 3—3 pas ropadei conaHoi KHcao-
Tob 120w 2—3 pasa ropaueii ponodl. DUILTP ¢ 0camkoM coxpaianT. DHIBTPAT B NPOMLIBHYIC KHIKOCTE
AEPEHOCAT B CTAKAH, B KOTOPOM NPOHIBOENIH MEPROS OCAKISHHE KPEMHHEBOH KHCAOTE, HATPEBAIOT A0
MOABTEHNHE MAROE CEPHOH KHCIOTRI, HAMPERAOT eie 3—3 MU, nocne uero oxnawamor. [pubaptaoT
10 cat® comauoi KUCIOTH, HATPeEIOT 3 =3 MUH M OCTOPOXRHO, TPH NepeMElH BN, MPHIHBEIIOT HedO b=
WEAME MOpHEAs E0— 100 e’ ropayeil pofe,

CTakan HakpeIBAIOT YACOBRM CTEKIOM M HATPREIOT PACTEOR NOYMTH 00 Kunernd, Ocanok oTdmns-
TPOBEIEXIOT Ha QHALTR «0eiad neHTas ¢ 100aRIeHHes HeDOIRION KOTHYeCcTED Ge33IeHol uneTpoby -
MAEHON Macce, NPpOMBBAIOT 3—3 pad ropageil conanol Kpcnoroi 1120w ewe 2—3 pasza ropadeid pogoil.
MUILTPE ¢ OCHOBHEM H AOAOEHHTENLHO BEIEMEHHBIM OCAIKAMH MOMEWAINT § IGTHHOBLI THETE,
BEICYIIMBAKIT W O30 AKIT.

Ocanok npoxanueanT npr 1MW “C—1100 “C. Mocne oxnasoesdys @ MECHEKATOPE THRSIE ¢ OCATKOM
BIESINHBEAIOT. (CCATok CMAMHBAINT 2-—3 KATUIAMH BOofelL, 000apnanT 3—d4 kannu cepuoid kncnorsr 10,
3==3 o’ TOpHMCTORCACPONHON KHCIOTE B, He 0aBas PACTEOPRY KHIeTE:, OCTOPmEHO BRINAPHEAKT DOCy X,
OcraTtok B THENE nporkatuenoT npe 1000 “C—1100 "C, oxnasganT B IKCHKATOPE H BIRCIIHBAKT.

B ofonx  cAvuasx ocanoK o THTAE NPOKATHBAIT 10 MOCTOANHGH Macchl.

Macconyiy KOHUSHTPALME KPSMHMA, @, colepaameracd B 1 oo’ pacToopa KpesHekieIony HaTpHa
( 7)) BEMHCASOT no popayae

=| (g —my)—(my —my)|-0,4674
30 ’

T

rOg #f, — Macca THIIA © OCATKOM IBYOKHCH KPpeMHHA, I}
M, — MACCA THrAS ¢ OCTaTEOM nocie oOpaboTy QmopHcToROIOPOIHOH KReIoTol, ]
i, = MACCA THIAA C OCAIKOM B KOHTPOILHOM OMETE, I
i, — MACcCa THIA ¢ OCTATKOM B KOHTPOALHOM ONEITe nocae o0paboTkH (PTOPHCTOROIOPOAHON KHC-
JOTo, 1]
14674 — woadehHiMedT nepecdeTa ARYOKHCH KPSMHHH Ha Kpesini;
) — pbeesM  CTAHIAPTHONG pacTBOpa A, B3ATOMD 204 O0LITA, CM°.

Pacteop B rotopat neped vnorpedaeumes. 10 oM’ CranaapTHON pacTEOpa A NMOMEIHAKT B MEDHYID
KOa0y puecTHMOCTE 100 Cu’ |, D0aMBAKT 10 MeTEH BOI0H W MepesMe HBAKT.

| cw? pacteopa b coxepanr 0,000 ] r Kpessms.

(Hasmepennad pegakmua, Has, MNe 2, 3, 4).

2.3. llpoeesenwe anannia

0.1 r cTand NoMelanT 6 CTAKAH WIH Kondy psMecTHMOocTRIo 100 cu’, npunupawt 10 csd coaasoi
EHCa0TE (1:3) ¥ 1 cM? azoTHO KHCIOTE OpH Maccopoil tome kpesumsa oo 0,40 % man 20 o coastioii
KHCA0TE (1:3) 1 1 oM A30THON KHCAOTEH NPpH MaccoBoi none kpesums 040 % — 0,80 %. HakprinaoT cTa-
KaH WM Koa0y YacOREM CTEKIOM H HAMPERLIOT 10 PACTBOPEHHA HABECKH, He Jomyokan kunenua. [puwnn-
BT L0 oM BOOLI ¥ KHNSTAT 2—3 MHH 00 VIATeHHA OKHCIOn 33074,

Ecnn cTank He pRCTEOPHETCH B YEAJIHHBIX KHCI0TAX, HABECKY MOXIO PACTEOPATE B CMECH COUTH O
i azoTHol kucaor (1), (3:1) uam B caxecy a30THOR B conanoii kuenor (1:6), (1:E).

KonnyecTeo npubagienHol 118 pacTEOPEHHA HABECKH COMAHOH H a30THOH KHCIO0T He JOMAHO Npe-
BEIUETL BEILEYKASAHHOO.

PUALTP ¢ GCATKOM NMOMELWAIOT B ITATHHOBE THIENE, BRICYIIMBAKT 0 03008107, CCamnK POk I8 Bi-
0T apH Q00 C — 1K “C. [NMocne oxnasiedHdsd B 3KCHEATOPE COIepak Mo THIE crunamsoT ¢ 003 r yrae-
KHCaoro Hatpud npu T “C 1100 “C.

THreak ¢ NIaB0M OXTARIAKT, ONOIACKHBAKT BHEWHHE CTEHKH THENE BOAOH M NMOMeLAKT B CTAKEH
BMECTHMOCTRIO 200 cv’. Tnas peuerauneainT & 20—25 oM’ noael npH HarpeEadiin. PacTeop oxXnasIamnT 1
APUCOSIHHAKT K OCHOBHOMY QIILTPATY, I00HBADT 10 METKH GOLol W nepeMemidsanT. [loaywe i
pacTEOP GMALTPVIOT yepes cyxol uakTp «0enad JeHTds B KOHHYSCKYIO Konby BMecTHMOCcTRI0 1M o, oT-
OPACLIBAS NEPBLIE MOPUHKE PACTROPA, MPeABAPHTENLHO OMOIOCHYE HMH Koxhy.

B ase sepiiie Kourbsl pMecTHMocTsio 100 car? nomemasroT no 20 cy® pacTeopa, eCIH B CTATH CORep-
wurea 0,03 % —0,40 % kpemuua, ¥y no 10 cu? pacteopa, ecid B cTanu cogepanTca 0,40 % — 0,80 %
ppesiig. B koads npranpanT mo 50 cy? Bodsl B B oauy 13 ey aodannsioTt 10 ca? pactoopa MoabneHo-
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BOKHEIOrD astsordd. Pactoop Bropod Konbhl HCnoAbIVEST B KAUSCTEe pacToopa cpanHennsa, [Nospaenne
OCANKA WIH Jerkol onadecueHiMy npy AobapieHHE MoaHGIe HOBOKHCTOTO AMMOHHA CRHAETENLCTRYET O
pH 1,531,353, neobxoaumon 108 oGpS0EIHH KEPeMHEMMITHEISHOBONT KOMILISKCA.

HYepes 15 Mus nocne aohaisieHld pacToopd MOAHBIeHOBOKHCIOND AMMOHUH NPHITHEAKT B YEASAHHOM
MOpATKE: Mo 5 o’ cepHoil kucnoTel 413, mo 5 ou? 8§ %-H0ro pacToopa anenenol KHCIOTE U no 5 owu?
2 %-poro pacteopa ackopbHHoBoH kncaoTe. [locie nobapneHHa KEXI0ro PeakTHED PACTBOPLL MEpeMe-
WHEOT. PacTiophl A0NMBLHOT BONGH 10 METKH, MepeMeliHBANT H BRUIeEHEAI0T 6 TedyeHnne 30 MHH npH
(204 4y "C.

Beanuruy onTHYECKOH MIOTHOCTH PACTEOPOE HIMEPSHT Ha chnekTpodoToMeTpe npH A = 810 uM B
KioBeTe ¢ TolwnHol nornowaouere caos 1 s wan Ha  oToafeKTpokoIopHMeTpe nmpy L =
= {030 = 10) uM B KIOBSTE ¢ TOMWHHOH Mormomamero caoa 200 M,

KonpuecTno KpesMHHA B MEUTHTPAMMAY ¢ VISTOM NONPARKH KOHTPONLHOID ONLITA ONpeIeisisT o
rPaIVHpPOBOYHOMY Tpafmy.

{Hamenennan penaknws, Him, Mz 3).

2.3.1. Moctpoeude TPAIVHPOREGUHOND Tpadiika

B cexb mepuiy koutd Wi ctakanon eMecTHMocTeR 100 cv® novewasr no 0,1 © kapfoumaeioro xe-
neza, npunusaiot no W cv® conamodl kmcaoTe 113 M HArpeBarT, ME JONYCKAad KHIEHWS PacTeopa,
35w MpaommoasoT oo 1 ev? a90THoOR KHCA0TEL B NPOIGTEADT HATPEBAHHAE 10 OOIHOMD RCTROPEHIE
#enesd. JaTes NPUIHGEANT 0o [0 M0 BOOLI B EHMATAT 2=3 MHAH 10 VIATeHHAS OKHCIOE a30Td. PAacTeop:
OHTARTA DT,

K pacTROpas NPpHAHBAKT OMPEIeicHHBe KOTHYeCTES MMUIHIHTPOB CTAHIAPTHOS pacTteopa b
KpeMHEeKHCI0rD HaTpua, cotepaaune 0,02; 0,05; 0,10; 0.20; 0.30; 040 sr kpesund. Ceabuad MepHad
Koo MOTH CTakaH CAVAHT 04 NPoBeleHHa KoHTPpoasHore  oneita, [lpn pacTeopeHdd  HABeCOK B CTaka-
HAX PACTRORL MEPEHOCAT B MEPHBIE KOJGL! BMecTHMOCTEG 100 eu?, T0NHBAKDT BOI0H 00 METOK H MEpeMe-
wHEaoT. [Noryueribie pACTRORE (ANETPYVIOT Yeped CyXue TLTPR «Genas NeHTas B KOHHYecKHe Konh
EMECTHMOCTER 150 =W} v, oTdpackBas Neposle NOPLUHH PAcTEORE, NPeIBapHTENLHO ONIOCHYE MMHK
Koutbel.

B npe sepHiie Konbu sMecTHMoCTEI 100 cu® nomemant no 20 cM® GUIETPGTI, NRHIHBIKNDT MO
A0 cu? BoNd H B OOHY W3 WX 10GanTanT 10 v pacTeops MonHGIeHOBOKHCTOND aMMola. Pacteop nTo-
POl KomhBEl HCIOVIBIVEOT B KAYeCThe pacTeopkt cpapienmnd. [loasiende ocaoka HaAM Jerkol onaiecueHunH
npH JobanIeHdH MOIHGIeHOBOKHCTIOND aMMOHMA CEMASTedRcToVeT o pH 1,315, HeobxooumMonM 1na
OOPAIOEAHHA KPEMHEMOIHOIEHOROID KOMIUIEKCA.

Yepes 15 muu mocne nobDapleHHa PACTEODE MOTHOIEe HOBOKHCIOTD AMMOHHA NPHIHBAKT MPH Nepe-
MEITHBAMKA B VEAIAHHOM mopaake: no 3 ox? cepuodl kuenoTel 4:3, no 3 ov® pacTeopa wasenesoll KHoio-
Te M mo 5 oM’ pacTeopa ackopGHHuoBOl KHcaoTul. JOIMBAIOT BONOH OO0 METOK, NEPeMeNIHBanT W
B mepREnanT 30 sMuu npa (20« 43 °C.

OnTHYeCKYID MIOTHOCTE PACTEOPOR MIMEPAIOT Ha chnekTpodhoToMmeTpe npe A = E10 uMm 6 KoBeTe ©
T UG nornoaomers cioa 10 Mu wid Ha GoToIekTpoKIopruMeTne npi A= (630 1 10) uaM o Kiose-
Te ¢ TOOMIHHGH NorToianiiers cnos 20 .

M3 anaue HHA OTITHYECKOH NMAGTHOCTH AHATHIHPYEMLIX PACTEOPDOE BEIMHTAKT IHAMEHHE ONTHYECKON
MUIGTHOCTH PACTROPE KONTPOALHOTD OMBIT.

Mo HafgeHHBEM IHAYEHHAM OOTHYSCKOH MOTHOCTH H COOTRETCTEYIOUIHAM IHAYSHMAM MACChl KpemM-
HHHA CTPOAT MPaIVHPOBEOMH B rpades.

(Hamenennan penaknus, Ham, MNe 2, 3).

2.4. OdpafioTka peayasTaron

2.4 1. Maccopyi I00K0 KpesMHHEA (A) B Npoue HTAY BEMMHCIAKT M0 (opuyie

my - 100
prd

A =

rie M — MACCH HABECKM CTAMH, COOTEETCTEYIOLAA ATHKBOTHON YacTH PACTROP, MI)
My = MACCH KpeMHHH, HAlleHHAd N0 FPATYHPOGOYHOMY TPAQHEY, MT.
(Mimenennas penakumsa, Him, Ne ).
242, HopMbl TOUHOCTH W HOPMATHBLL KOHTPOIE TOUHOCTH GNPeleledia MAcCoBol 1001 KpesMing
VEATIHE B Tabn. 1.
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TaGnannmwuopa |

Maccosas goan KpesMBng.,
]

Morpeneers
eIy ARTATON
AHANES A, T

Nonyekaewoe pacsoxaenne. %

DUYE CPEAHHK
PEAFILTITEN
ananasa,
BLIMETHEH HEX B
PR M
yoaonnax o,

oLy
NAPLA AL LH X
onpegerend d;

TpEX
TAPRLAIEN b X
onpenese il gy

PETFIRTITON
TR TR
CTOHANPTHOID
wbpaiua or
ATTECTOBAN HOTO
FETHU T TR

Or .05 3o 0,1 Bxamr. 0008 0.k (008 oo 0,05

Ce. 0.1 = b2 “ 001 0,20 (0l 0,020 0o
« 0,2 s« 05 - 0,024 0,30 0,023 0,030 ois
« 05 = 1.0 - .03 00,k (.03 .04 0.2
o L = 2.0 - .04 0,8 .07 .08 0.4
« 2F = 50 - 0,1 0,12 (.10 0,12 0.6
« A0 = T.0 - 0.1 nz2 .2 0.2 0.l

{ Mamenennaa pesakuas, Hav., No 4).

3. TPABMMETPHUYECKHI METO/ OINPEAEIEHHSA
KPEMHHA (0,10 %—7,00 %)

11, CymmocTs MeTona
MeTon OCcHOBIH HA BELIETEHHH EKpeEMHHA B BHIC ﬂMHMEpE!JﬂEﬂHHDﬁ KDEHE!HEMH EKHCHOTE H3 KHC=

J0r0 PACTEOPA, €8 JerHAPATALHH B BIBSHIMBANHH NOoTyYeHHol IBVOKHCH KpeMHMs.

3.1. PeaKTHEBRI H PACTEOPLI

Kucaora congnas no MOCT 14261 » pasGapaensasn 1:1, 110, 1:30.
Kucaora azorHads no [OCT 4461,

Kucaora cepuaa no DOCT 4204, pasGapnennasn 1:1 » 1:4,

kucaora dropHcTopoIopoaaas {muaskgopan) mo DOCT 10484,

K MCI0Ta XIOpHAE TUIOTHOCTRID He medes 1,54 riomd.

Aumuondit  poganmceTwil, no FOCT 19522, 50 r/am®; 5 %-uuil pacToop.
Harpiil yrnekucnesi Geanoniuil mo DOCT 83,

Kaaul yrrekncnu i —Harpuit vonesucasil no DOCT 4332,

(Masmenennan penakman, Maw, MNe 2. 3, 4).

31.3. Nposeaenne ananaia

3131, Macca mapecKkd M KOJIHUECTED KHCIOT, MPHMEHACMBIX 08 €2 PAcTROPEHHA, NPHEEISHE b

Tafd. 2.

TaGanwopa 2

KaguuecTes kKucaoTs, o’
Maccoran qonn
Hapecxa, r
EpesHng. &
MO0y H 150 (1:4d)
Or (ki oo L2 2 30 &0
Ca .2 « 2 I 30 &0
PO D 0.5 20 413
e 3 = 7 .25 i 40

(Hamenennan penakmaa, Mas, MNe 1, 3).
3132, (Hexwmouen, HMam, No 3),
1313, Onpenenedie KpeMHHA B CTATAY, colepsaluny 10 3 % nonwdpama B oo 10 % xposa, cepuHo-

EHCAOTHLM METODONM

Hapecky cramu (n. 3.3.1) noMeWamnT B CTAKaH BMECTHMOCTEIO 250—300 cM¥ W NpUINBAKT CEpHyI

KHCToTY, 14, CTakan HAKPEIBATOT YACORLM CTERI0M W HATPERAIOT A0 MOAHOTD PATIOMEHHMA HABSCKH. K
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PACTBOPY MPHIHBAIOT HeGOMBIUMMHA NOPUHAME 3—3 oM’ 430THOH KHCIOTE, BLNAPABAKT IPH YMEPEHHOM
HArPEBAHHH 10 MOARIEHHA Tapos CepHOl KHCIOTEL M HATPeBROT Sllg 3—5 MHH.

Ecny vapecka He pacTROPASTCH B CepHoil KHuonoTe, e pacToopaioT B 30—30 cw’® cuecH conavoil
AI0THON KHCIOT B cooTHomenun 3:1. 3arem npuanedor $0—60 cv?® cepuodl kucnoTid 134, HarpemaoT oo
MOARNEHHA €8 NAPOE H HAMPEBAIOT elle 3—=3 MHH.

Crakan oxnaxnawT, npudannanT 10 cv? conanoll KHCIOTE H OCTOPOXHO, NPH NepeMelliHBAHHH,
MPHUIHEANT HEGONBUEHAMH Topiasn 130— 150 cm® ropageii some. CTakan HaEPLIEGIOT YACODBLIAM CTEKI0M,
HAFPEBAKT A0 PACTROPEHHA COMel M 3aTeM MOMTH 00 KHIEHHA,

Ocagok oTpHIBTPOBLIBAIOT Ha (PHALTP «Dedaf JeHTas ¢ IoGanIeHHes HeDoIbIoro KoaHydecTsa Gel-
F0JTLHON hUaETpoBYM Ao Macch. Ocagok Ha pUALTPE NPOMEIBAKT ropadeil coaanoil kucaorod 1:20 1o
OTCYTCTEHA B NPOMBIBHOH AHIKOCTH HOHOE TPEXBAACHTHOND Xeaesa (Mo Peakiii ¢ pOdaHHCTBIAM AMMO-
HiesM) B 2-=3 paza ropaveil pogoil. DUALTP © OCAIKOM COXPAHAIT.

DUILTPAT W APOMEBHVID XKHIKOCTL MEPEHOCAT I CTAKAH, B KOTOPOM NPOBOIHIH PACTEOPENHE Ha-
BECKH, HATPRENOT 00 MOABTEHHA Mapol CEpHOH KMCIOTE M HATPEBIIOT eme 3—5 MHI.

Crakan oxnaxnaoT, npubapagior 10 ey’ conamoil KHeIoTel, HAMPEBADT 3—35 MHH H OCTOPOEHO, TP
MEpere I MBANHH, TPATHEADT HEGONLIIWH Mopuuasn 30— 150 cu® ponel. CTakad HAKPLIGAIOT YACOHREM
CTEEIIOM, HATPERROT 00 PACTEOPeHNSA colel ¥ 3aTeM NoYTH 10 KHIIEHHE.

Ccagor oTHIBTPOBELIBAIOT HA (UNLTR «De1ad JenTas ¢ JoGaiie HHeM HeGolpIMOoro KolHYecTsa Gel-
IO EHON (PHIETPOOYMAR OGN MACCE, TPOMLIEAINT Topsadeid coaanoi kucnotod 1120 1o OTCYTCTERA B Npo-
MEBHON HHAKOCTH HOHOB TPEXBANSHTHOIO #ele3a (N0 PeakitH C POIAHMCTEIM aMMOHHes) B 2—3 pasa
ropadei Bozoil.

MUIETPE ¢ OCHOBHEIM M IOMOIHHTEIRND DLIAENSHHEIM OCATKAMH NOMEANT B MIATHHODLIE TH-
reflk, BLICYIHHBAOT W 030aiT. Ocanok nporkanunanTt npr 1000 "C — 1100 “C.

Mocne oxna%icHEd B JKCHKATOPE THIENL ¢ DCAIKOM BInelun EoT. OCauaok cMauneamT 2 —3 kanmsd-
MM B0, J00apTaoT d—4 kanaw ceproii KHcaoTel 111 (IpH Hanuumi B oCalke OKHCIOR Bonkiipama, HHo-
GiA W Ap. 10GaRTAOT 4—6 Kanens ceproit kucaote 1:1), npuansaoTt 3—35 cua? GropHcToBo10poIHoi KHC-
NOTH W, He JaBad pacTEOpY KEHNETh, OCTOPOMHD BRIMAPHBLNDT COMEPRHMOS THIIA 10 VIATEHHA Oapon
CepHoH KHCIoTH. OCTATOK B THRIE npokanieaseT mpy L0 "C =110 “C {ecan B ctanu cogepauTtea Gonee
0,5 % nonLpasa, ocanaok B THIE NPOKATHRAT npu 750 °C — 800 “C), oxnakianT i IKCHEATODE W RIkE-
LI HEEHOT,

B ofonx cavuaasy ocanok B THEIS OPOKATHEANT A0 NOCTOAHHON Macchkl.

(Hamenennan penaxknns, Ham, N 1, 2, 3).

3.3.4. OnpepencHye KpeMiHA B CTANAY, colepraniny 1o 1 % sonbihpasa, XIopHOKHCIOTHEIM METo-
T

Hapecky crans (m. 3.3.1) nOMEILAIOT B CTAKAH BMECTHMOCTE 230300 cum?, npununant 20--30 cu?
CMECH cOUraHo | azoTHol KMenoT g cooTHowenuy 31 win 40 o’ caecn comsHoll KHCA0TH, paibanieH-
Hoi 111, 1 azoTHoH KHCAOTR, paddanneHioi 221, ¥ HarpesaloT 00 MOJTHOTO paanoxed ua naseckn, [praan-
paT 2030 cu? wiopnod KHCHOTE MoTHoCTED 165 W warpenwoT a0 nodapgenns ee napop. Crakan
HAKPLIELIOT YACORRIM CTEKIOM H HATPeBaloT 15320 »uH.

PacToop 0XxIad0a0T, OCTOPOXHO, NPM NepeMellHBan, TpHIHsaoT 120— 130 cv?® ropaueil GO,
HArPEGAKOT A0 PACTEOPEHHA CoMel H 3aTeM MOYMTH 00 KHITEHHA,

Ocanok oTHIBTPOBLIBAIOT Ha (DHILTP «DeJad JenTas ¢ Joaie HHeM HeGoIbIoro KolnydecTsa Gel-
SO LHOH PHALTPOOYMARHOH Maccrl, (eagor NPpoMBBAINT ropadeil coaaeoi knenotoil 1220 10 oTeyTeTRRA
B APOMBIBHOH AHAKOCTH HOHOB TPEXELUIEHTHOND Xelek (Mo PeakUHH © POOIHHCTEM aMMOHHEM) H elle
23 pata ropsyell pogoil. OUILTD C 0cAIKoM COXPAHAKT.

DUILTPAT H NPOMEIBHVIO XHIKOCTL NEPEHOCAT B CTAKAH, B KOTOPOM NPOGOTHTH PACTROREHNE Ha-
peckd. PacTROp BRNAPHBELIOT 10 MOSEIEHHA Mapon XIoPHOH KHCIOTE | Harpeimior 15—=20 mun. Crakan
OXTTAAIAIOT, OCTOPOMHO, MPH NepeMelTHBaiuy, npuaueanTt 120130 cu® ropaveil Bodw, HATPEBAOT 30
PACTROPEHHA conell | 3aTes MOYTH A0 KHIEHHA,

Ocagor oTQINETPOBLIBAIDT Ha (PHALTD «Delad JeHTas ¢ T00aRIe HHeM HeDOIBILIOre KonHYecTsa Hel-
o bHOH GHALTPODYMaEHOA Macchl. Ocanok Ha pHALTPE APOMBIBAKT ropadei coaamuoi kueaoroi 1:20 10
OTCYTCTRHA B NPpOMBEBHOH KHIKOCTH HOHGD TPEXBATEHTHOIO Xedesa (Mo peaklHH © pPOJaHHCTLIM
AMMOHMEM), 3aTeM 2—3 pasa ropadel noaoi.

PuaLETPEL ¢ OCHOBHEIM H IOMMTHHTEILHG BEIETEHHEIM OCATKAMH MOMELAKT B IIATHHOBLIA TH-
reflb, BECYIIHBAKT H 0300807, OCantok npokatHeaioT mpd 000 "C— 1100 "C 1o noctosumoid Macckl. [Toc-
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e ONTARICHHA B SKCHKATOPE THIEIL ¢ OCankoM BaBeliHsanT. OCalor cMauuemoT 2— 3 KAnasase BoiLl,
OODABIAKDT 3—4 Kannu ceprod KHcaoTel 111 {npH HATHYHH 6 OCATKe OKHCI0E BOABppasa, HHOOHS H Op.
nobapaawT 4—6 kanens cepuodl Kneaorts 111 ) npuaspaor 335 cu? fropHcToRomopoIHoil KHCAO0TEL, 1 He
AaBAH PACTEOPY KHMETh, OCTOPORHO BEMAPHEAKDT COMEPEHMOS THIIA 10 YIAASHHA MAPOE cepuodl Kreao-
Thl. THren: npokanueanT npu 1000 “C— 1100 “C (ecau o ctamm cogepauTed Gonee 0,5 % noawdpasa, oca-
00K B THIJIE MPpoETHEaoT npi 730 "C—EB00 "C), oanasianT b JKCHKATOPE M BEBelIHBAIOT.

B obonx cayyasy oCcanok NPpoKTHEIOT 10 TOCTOAHHO Macchl.

(Hamenennaa penakoua, Mas, M 2, 3).

3.4. Odpaborea peIyibLTATOR

341, Maccomyvie Joi KpeMids (A b IpoueHTay BEYHCIEInT no dopyyie

y Lmy —my) —(ms —m,)]-0.4674-100
i

COe mf — MACCa HABECKH, I
fHy == MHCCA THIIA € OCANKOM JABYOKHCH KPEMHMA, T
M, — MACCA THIAA © OCTATEOM Nocie oDpadoTEH qimopHcToROIOpOaHOH KHcnoTol, 1;
M, — MACCA THTAA C OCATKOM, MOIVMEHHEM B KOHTPOILHOM ONLITE, I
fy = MACCA THIAA © OCTATEOM, METYMEHHBM B KOHTRPONLHOM OOLITE Noche obpaboTEn PropHcToBo-
OoOpoIHOH KHCAOTOM, I
1.4674 — koodubHUHENT [OepecyeTa  OBVOKHCH  KpeMHHS Ha KpesH#i,
{ Hasvenennaa pepakuma, His, No 2).
342, Hopsbl TOMHOCTH H HOPMATHER KOHTPOAA TOMHOCTH OMpedeneMa Macconoi 1008 KpesMHuHs
YEa3aMe B Taba. 1.
{ Hasienennaa pepakuEa, Hav, No 4).
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FoOCT 420477 22,113
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2
|
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