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o PO e T T Y T T TS S

CINJAABLW THTAHOBWE
Metons OnpEgeiCHHA KpEMEHD rocT

Titanjum slloys 19863.6—01
Melhods for the determination of silicon :

OECTY 1708

Jata seeaeana 01,0792

Hacroamui erannapr yeranasnnsacr goromerpaecknfi (NpH Mac-
copoil Joge or 004 po 05%) » aroMno-abeopSunonsL#i (NP Macoo-
ol noge or 0,1 1o 0,5% ) Metoan onpeleneHna KpeMHHA.

I. OBIIHE TPEROBAHMA

1.1, Ofmue Tpefopanud K Merojas aHaJIHaa — no [OCT 25086
© AON0JIHEHHEM.

1.1.l1. 3a peaynsTaT aHAJHIA NPHHEMMADT cpenpes apudmeride-
CHOE PeaylbTATOR JABYX [TAPAAIGIBHEEX O eLeneHi.

2. POTOMETPFHYECKHA METOL ONMPELEAEHHA KPEMHHA

21 CYmHocTE METOLE

Merox ocHoBal Ha pacteopeHdd npolel B cepHolt Kacrore, obpasa-
BAHHN MeaTol @opME KpeMueMoAnbilcEoBOd KHCIOTH, BOCCTAHOBAS-
HHH 22 coabl Mopa go cHuefl HOpME KpeMHeMoJIRBICHOBOR KHCA0TH
EEEEHEDEHHH ONTHYECKON MAOTHOCTH PACTEOPA NPH  AAHHE BOJKHE

HM.

Ha pasHux aaukBoTHHYE 4acrefl oaworo pacteopa npofw onpeae-

JAKT MACCOBYED A0 HPEMHHA H Helead.

22 AnmapaTtvpa, pPeaKTHBH H PacCTEOPH

CRekTpoPoTOMETD HAH GOTOMIEKTPOROIOPHM ETD.

Tlene My(eALHAR © TEPMOPErYARTOPOM.

Punnrp obessonendme no TY 6-02-1678,

Ancopfiest (mMauepupomanman Gysara): 100 T napeavveHHHX
(PHALTPOB (<KpACHAA MEHTA®) NOMEMAT B CTaKAH BMECTHMOCTLID

Hapanne ofEiHaiuE0e

HacToRwsdi cTRHALRT we MGEer GuTe HIHOCTHH HAK F3CTHUEO lﬁﬂgﬂlrj.ﬂl.
THPAMHPOBAN B pACApocTpaHen fex paspemends Doccradaapra cp
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C. ¢ MOCT 19483.6—gn

500 cm®, npuareaot 300 cm® ropavel Boaw ¥ NEPEMENIHBAIOT MEIRN-
Eofl 10 NOJAyHends OLHOPOAKOE Maccw,

Kncaora dropscroroaopoanas no FOCT 104584,

Kucnota consuas no [OCT 3118 naoreoctsi 1,19 rfew® w pac-
reop 1: 99

peanta cepaas no NOCT 4204 naorroersi 1,84 riew® a pactRo-
pa 1L 1:3 w159

I'napoxesaamnea regpoxaopua no FOCT 5456, pacreop 100 rfam®

Hatpus rugpookscs no FOCT 4328, pacrsop O r/am®, reTopsr H
IPARAT B NOANSTHASHDBOH NOCYNE,

Cnipt sTeAoBWA pertndrronannult rexuuaecusil no FOCT 18300

AvMBal poguel no DOCT 3760

Amnatonfi MoanGrenosorkucanli no TOCT 3763, neperpHerananso-
BanHwil H2 chuproBorg pacteopa, pacteop 100 r/zM?, coemenparores-
NeHHEA; FOTOBAT 8 MOAKSTHASHOBON mocyae

Jas nepekpucrannuzanny 200 r moapfaeR0EOKHCIOMD aMMOHHRA
NOMEHIBNT B cTakad AMecTEMocThio | am?, npuansant 400 cv® podw,
HarpeReiT o TeMneparvpil (B0-£2)°C, pacTeOpRIOT npH DepeMeury-
panen nafnoukof, 1ofapAA0T aMMHEAK A0 NOSBJIEHHA 3anaxa W QHILT-
pyioT ropauHil pacTRop depes naortHull duasTp (=cHHAT aeMTaz) B
cTakad, codepsamnf 00 cx® srnaesore cnupTa. Pacrzop oxofma-
0T a0 remmeparvpul (1042)°C W pawT OTCTOATRCA B Tewenne [ u.
Bunapiye KpHETAANE OTHABTPORKRBAKT “eped Bopouxky DBoxuepa,
OTCACLIBAR MATOURHE pacTeop wepes buawTp cpeapeld naoTrocry {ebe-
Aas newtas), |

Kpueraias npoMHEZIOT TPH Pa3a ITHI0BHM CHHPTOM EOPHLHAME
no 30 cu?, nocae Yero MX PABHOMEPHO PACHPEISNAIOT HA JHCTe (IiAbT-
poBansHol SysMard, NPUEPER BTOPLM JucTom OYMarH, ¥ BHCYMIHBANT
HA BOSIVEE B TeusHHe B—10 u,

Coab 38KHCH WETE33 H AMMOHIS DB0fiHaA cepHokuncnas {ooums Mo-
pa) no FOCT 4208, pacreop 50 rfam® 50 r peakrpa DoMeliawT B
eTeRan BMecTHMocTho 400 em®, npuausapr 200 ewm® pactropa ceprofi
EHeaotdl 1:99 u pacTeopsioT HaBecky npe narpesanud. Pacteop
HABTPYIOT 9epes AeofiHofl cKIaaaTuil maoTHeil GpaALTR («CHHAs aen-
Tar) B KOHHYECKYH Koaly BmectHmoctsio | oam®, npunnpawr 440 cw®
pactiopa cepHol EHeAoTH 1@ @, OXIaMIamT A0 KOMHATHOH Tednepa-
TYPH, IPHANERDT BOLY 10 ofbesa | 1u¥ ¥ nepeMemnBarnT.

Turan rybuareit no TOCT 17746 mapeu T -100,

Hatpuit kpempesncasti mera Y-poanwft no TY 6-09-5337.

Crannapriril pacTeop KpeMina: | F KPeMHEKHCAOTO HATPHY NoMe-
wawr & craka eMmectamocteio 400 om®, pacreopsarer B 100 ov® poaw,
nprbapaanTt | cu? pacteopa reApoKcALA HATPHA H PUALTPYIOT pac-
TBOP Meped NAOTHHEA cKaaguarbif GuasTp (<CHHAR JEHTA3) B MEpPHYRD
Hoaby asectimocTein 1000 cm® monusamr BoAol 10 METEH B Depe-
MEIHAAOT.

Pacteop xpanat & noawsteaenosof mocyie.



TOCT 195636—01 C. 3

1 ¢w? pacreopa conepsnr 0,000] r Kpempns.

IlnR yCTAHOBNEHHA MACCORON KOHUCRTPAUHH KPEMEHA 34HEBOTHYID
gacte pacteopa 50 em? mowmenant B QapPoponyio HallKy BMeCTH-
mocteie 200 em®, npunneart 10 ew® consnofl ®KACAOTH, MepeMemHBa-
T, BHNApHBAKT JAocyxa, npuawsanr 10 cw® coasmedl KucaoTm M
BHOBR BROapHaaoT acvxa. K cyxomy ocrartey npeadsaot 10 os® co-
asnofl Beeaor, 100 em? ropagefi BofH, NepeMoWINBAKT W OCTABJARIOT
B TEMJAOM MECTe NAHTH npH Temneparvpe 50 -80°C na 40 mun aas
ECaryasiuHd ocagka. Ocalok oThHALTPOBHBANT “Yeped QHALIP cped-
Hedl naoTHocT# {«feran JeHTas) ¢ arcopfenToM H MPOMBBIHT BOCEMb
PEI MOPRYHM pAacTEOPOM CORADd KncnoTe | 59,

@uakTp ¢ 0CAIEOM NOACYUMHBANT, QIOIAKT B LIATHHOBOM THEIE
H npoxannpawT n myderssaofl meuw npx Temneparype 1000110070
B reuenpe M mun. Turens oXJIama30T 10 KOMHATHOR TEMOepaType M
BIBEIIHBAKT, JATEM K OCafky B THOIE 0ofapasmT ni noanstieHosed
DHNETKH AeCcHTh Kalenys QropHcToBEQLopoidol KNCaoTe, ogdy Kafjawn
cepHoll KACAOTH H frarqgnamr N0 NPeKpallenHs BRASNeHHA Dennx na-
poB cepiofl KHCIOTHL THrelbk € OCTATHOM BHOBR NPOKAJAHBAKT B MY-
theaenoii neun opu Tesmneparype [H0—I1100°C 8 tevenue 10 mun, ox-
NaWIA0T A0 KOMHATRON TemoepaTypel H BIBCUIHBAIOT.

Maccosysy KopueHTpagmo Kpesyusa (T), rjes®, semscasior no
gropuyae

T=“"’_“’*_Li_'_q iy (1)

rag m— Hﬂ%ﬁ:ﬂ OCaAKa A0 0SpafoTHy (PTopHCTOBOAOPOAHOA KHCAO-
TOH, T
My — macca ocagka nocae ofpabores GTOPHCTOBOADPOANGH KHC-
oTol, T
04675 — wosdduunent nepecdeTa IBYOKRCH KPeMHHA Wa Kpesuull;
¥V — ofizem craHiapTHOTD pAcTEOPA, BIRTHEL AJ8 ONpede]eHHd
KpeMmuud, ond
23 Mlpopeiende adanuia
2.3.1. Hapecry npofu B cooTBETETEAN ¢ Tafn. | nodemawt & so-
neckyio koaby emectamocTnis 100 ew?, npuansoor 30 em® pacreo-
pa cepHofl KueaoTd 1@ 3, HAKpERAOT Koaby YacoBHM CTERIOM HAH
BOPOHKOR H HACPeBaKT 10 PACTROPCHHR HARECKH, NOALSPAHEER Mep-
BoHA4aAbHEf ofbed Bodof. OAHOBPEMEHHO PACTROPAKIT COOTBETCT-
BYEMLYID HAapecky ryGyaTore THTaHA,

Tadaaua l

Maocconnd oA Epesann, % Macca RERECEN mpoSH, T

e PR -

Or 004 po 0356 srmos, (L3
Ce. 036 » 0.5 > .




C. 4 NOCT 19863.6—91

B pacteop NpHAHBAKT MO KAMAAM PACTBOP TFHAPOXAOPHAA FHApo-
ECHAAMHEA 10 M39esRoBenid ProteToRod oRpacky, TATE KANenh B H3-
OETOK 4 KHnTAT |—2 Mun. Pactoop OXNAaAEa/r 00 KOMHATROH TeM-
NepaTYpid, MepesoiaT B Mepuyio koaly svecTHMocThio 100 oM, aons-
B30T BOLOTN A0 METEH W MEPEMEHBAIOT.

2.3.2. AnukBoTHY) Wactk pacteopa 10 ¢m? DepenocAT B MepHyo
koafy emecramocteio 100 cm® npaawpawT 30 cu? poas, 10 cm?® pae-
TEOPE MOARGICHOBOKHCAOTD &MMORHA. PacTeop BLACPRHBIIOT B Te-
wenme 30 wmum, npuavsaot 30 cw® pactaopa cepaold Kueaore 1:3 W
NEPEMENIHBAIIT 40 AOAHOID pAcTBopeddn Oeloro ocaika.

K npospaunody pacreopy npeapsawt 10 cm® pacteopa coan Mo
pa, ACAHBAKT BOLON 10 METKH ¥ MepeMelnBanT.

2.3.3. OnToueckyiy NAGTHOCTE DACTROPE HIMEepHIDT deped 5 win
npu AauHe BoJHL G20 HM B HOBETE © TOJUIHHOR QOTOMET PP yesoro
coon 50 Mm npH MaccoBoll node kpeminf wmenes 0,1% # 30 mm npu
maccoeot noae Kpemuna Gonee 0,1%. PacTeopom cpasHeHHs caymur
ANHKBOTHAN Ya¢Th KOHTPOIBHOTO ONKWTa, NpRroToBIeHiore no on, 2.3.1,
2.3.2, co BeeMH HEMOABIYEMEME B aHAAHIE PeaKTHRAMH,

MaccoBVio 200K EPeMHHS PACcCUHTHBAKT 00 TPalyHPOBOMHOMY
rpafuey.

2,34, Mocrpoenue spadyupogounoes papura

B nepAath w3 ZecATH MepHux Eoad mmectusoctei no 100 em® or-
mepawT 0,1; 0,2; 0,3; 0.4; 0.5; 0.6; 0.7; 0.8, 0,9 cw® cTamaapruoro pac-
TEOPA KpeMHuud, 910 cootpereTeyer (LO00OT; 0,00002; 0,00003; 0,00004;
0,00005; 0,00006; 0,00007; 0,00008; 0,00009 r KpemuHA, BO Bee KOG
npaaneaior no 10 cu® pacTeopa THTana, neayyewnoroe no n. 2,3.1, w ga-
Jee MPOAoAEART no o 233, 2,35

PacreopoM CPaBHeHNIA CAYXHT PACTBOP, B HoTOpwil He DBeaeH
KpesMinil.

[To moayuyeRHBM IHAYEHHAM ONTHYECKOR MAOTHOCTH PACTROPOB M
COOTBETCTEYIOLMM HM M3CCAM EPEMHHA CTPOST TPAJYHPOROMKRIL rpa-

K.

24 ObpalfoTra pesyiasTaTob

24.1. Maccosyw fonw Kpemsws (X) B NpouMeHTax BHYBCAAIOT NoO
thoprayae

Xe —2_.100, (2)

My

rle O — Macca KpeMHHA B pacTeope npofu, HalleHHad 0o TpaiyvH-
poOBOMHOMY TpadiHKy, I;
My ~—= Macea npobu B a THEBOTHON wacTH pacieopa, 1.
2.4.2. Pacxomaenus peayasTaTOB He N0AWHE (PenbMATE IHave-
Huwil, yRazasaux B radn. 2.

fi— 404 47



MOCT 188626—01 C. 6

Tafianppa 2
AfcomoTioe zoifyckdesne petoukaeEie, %
Maccoasn acvid BpEmMEHT, T PEIVARTATOR MAREAROARHKE PENYILTOTOD
oapereAEnit FRERTEE
Cr 0,040 no 0100 sxahm. 0,015 0,020
Co. 000 % 025 H 00z 003
= 025 » 030 ® 0,05 04

3. ATOMHO-ABCOPEUHOHHBIA METON ONPELENEHHA KPEMHHA

&1, CymwAncTs METO04

Meton oCHOBAH HA PACTBOPeNHH nNpolul B coadHoil B Sopodropn-
cTOBOAOPOANON KHOAOTAX H HIMeDEeHHH aToMuON abGcopbuHM KpeMHHs
PR AJHBe BoJHE 2516 HM B DAaMEHM SUeTHACH — 3dKHCL 43074,

42, AnnapaTypd, PEeAKTHBH N PACTBOPM

CnekrpoforoMerp atoMHo-a0copOUHEOHHER ¢ HCTOUMHHKOM H3avIe-
HUA A7 KDEeMEHA,

Agerigen no FTOCT 5457,

JaKHCh 33074 ME HIBHCKARA.

Kuenora coasuaa no NOCT 3118 naorsoctsio 1,19 rjew® ¥ pacrso-
pat 20, 120 m 199

Kuenora asorsas no FOCT 44681 naorrocrsie 1,35—1,40 rjewm®

Kuenora cepaas mo FOCT 4204 paorsocrso 1,84 rfow?®,

Kucaora Gopuaa no NOCT 9656.

Kneaora dropuctosomopoonas no FOCT 10484,

Kecaora Gopogropucrosonopontan: v 280 cm® drropucrosogopon-
Holi Kucnove Tpn temneparype (102=2)°C jpofapnsor nopudsMi
130 r GopHoll KHECAOTH H nepemewneant. PacTecop roToOBAT M XpawnaTr
B MWINETHASHOBOH mocyie.

Taran ryfaatwi no TOCT 17746 smapsn TT-100.

Harpuil spemuexincaufl Mera 9-poaumi no TY 6-09-5337.

CTapiapTibe PACTROPH KpeMMUA

Pacraop A: 10,112 r kpeMmekucnoro WaTpus pacTRopiioT 8o dro-
ponaacrosoM crakade s 100 cm? Bofe npH yMepenHOM HArpeBAHHK,
PACTBOP MEPEBOIAT B MEpHYD KOOy eMectdsmocten 200 cm?, gopogat
BOAGH A0 METHN H NepeMeiiHBawT. Pacrmop XpaHaT B O0JHFTHICHD-
Aol nocyae.

| em* pacteopa cofepmuT npimepno 0,005 r xpesuna.

Maﬂmﬂym KOHUCHTpALHKD Hpemuua (T), rficm® B CTAHAAPTHOM pac-
TROPE A yCTEHABAMBANT TPABHMETPHIECKHM METON0M,

ANBKBOTHYI0 wacTe pacteopa A, pasuyw 5 ewmd, nomemawt B dap-
thopoByi0 Hawky, pobapamor 10 cw? conanofl KMCAOTH, HepeMeniHea-
0T, BHNAPHRAIOT O0CYXa, H octaThy aobaenmior 10 cu?® comanoil ke
JOTHE | BTOPHIHD DMOADHBARKT Aocyxd, K CYXOMY OCTATEY NPHIHBAKT

48



FOCT 18863.6—01 C. B

10 ex® eoganoi Kreaotal, 100 eu? rapa4el Gofb, NepeMeilisinT o oc-
TABAKIOT CTOATH B TENAOM MECTe NAHTH Ha 40 MHE AAR KOaryasilus
ocaftka. Ocanok OTPHALTPOBHEBAINT Yepes GuasTp cpeided LAOTHOCTH
fefenan aenTas) ¢ afcoplenTos H NPOMBBEAOT @ro BOCEME PA3 FOPA-
YUy pactpopoM coannoll kuenaora 199, dajedciiwne onepayui npo-
Boaar no mn 2.2,

Pacreop B: 5 cw? pacteopa A OTMEPRIOT B MepHyw RKoaly mMmecTi-
moeTein 100 cmd, ponnBaT BOdofl Lo MeTEN o DepeMelinsaor. Pac-
’rm‘:jl:r FOTOBRAT neped ynorpeSaentes,

cv? pacteopa [ copepsnr npusepno 0,00025 ¢ KpeMism.

3.3 IMMpoeeacnne aHaadnsa

3.3.1. Hawpeexy npobu maccofi 0.5 ¢ nomemanTt so §roponiacro-
Bl crakan smecTAMocTsio 100 cm®, npeansasor 20 cu® pacrsopa co-
aanol kucaote 2: 1, 1 cw® Gopodroprerobogopoguoll Kaeaorw. 3a-
KpuiBakT cTakad KPHITKOR B BeJVT PACTROPEHHE NPH KOMHRATHOH TeM-
nepatype (pacrBopenHe NPpoHCKCIHT B Tewende J—8 49, B 3aBHCHMO-
oTH OF cocrasa cnaapa). [locae pacteopenus mpofu mobasaswor Hom?
#30THON Kueaotw, 10 cem?® GoppTopHeToBOLOUIHGH KHCAOTH o ocTas-
AAKT CTOATE Ha 20 mpd. TTepepodst pacrbop B MepHyw Eoalby Bsec-
reMocThio 100 cmd, qoansaT BOA00 D0 METHH, NepeMellHBAWYT H ne-
PEHOCAT B TOT CTAKAH, B KOTOPOM NPOBOIMAH PacTBOPEHHE.

3.3.2. Pacteopl KOHTPOJRHOMD ONHTA TOTOBAT mo m 3.3.1.

d.3.3. Hocrpoenue 2padyuposotnos epapuxa

B cemi droponnacToBnX cTaKaHoB BMecTHMocTew no 100 cm?* no-
smewawT oo 0,5 r ryfivaToro THTana, B NATE K3 WAX oTMepawT 2,0; 4,0;
6,0 80 10,0 cw?® cradaaprHoro  pacTRopa B, uTO COOTBETCTBYET
0,0005; 0,001; 0,0015; 0,002; 0,0025 r KpemHHA, B NPOBOAAT PACTHO-
perne cormacae n. 3.3.1.

3.3.4. Pacreop npofin, pacTBOpH KONTPOMIBHOTD ONBTA H FRCTROPL
AN NOCTPOSHHA TPALYHPOBOUHOrO IPpagHMKa PacnBIRIOr B niaMd ane-
THHEH == TaKHCKL 83073 LH{IEQ’['E.HEIH[ITEE.‘.:HGEH H WAMEDHEIT aTONHY K aﬁ-
copBiHI EpeMiTEl npE anune soaksl 2516 mw.

ITo ponayuerHpM IHAYEHNAM ATOMHOH 20coplUMy MW COOTBETCTRYIO-
WA UM MACCOBEEY KOHUEHTPALARAM KPeMUUA CTPOST TPaRYWPoROIHb
rpafiE B ROOPAHMATAR s3HAMCHHEE ATOMBOFG NOCAomeHHA — Maccoo.
BRAR KOHUEHTPAUHA KpeMuud, T/omds.

MaccoRyiD KOHUCHTPAUMID KPEMENA B pacTsopax npolu W pactao-
pEX KOHTPOALHGIO OHMTA ORPEALARIOT NO TPAAYHPOBOYHOMY I'padmiy.

34 OGpafoTwa pe3yabTaTor

240, Maccoayw noaw gpesina (X)) B npowewtax REYECAAIOT 7O
oy ae

X = - _._:-'}_'La]m. (3)

rae C; — MaccoBan KOHUSHTPaWNR KPeMHHA B pactsope npobu, mail-
ABHHAR N0 FPaAYHpoBOYHOMY TpaduRy, riem®:
6 4



C. 7 MOCT F9863.6—81

Cy — Maccopat EOHLEHTPANMHA HKpPEMHWA B pacTBORE HOHTDOIBHO=
ro ONWTE, HaAIeHHAaA no rpaﬂ'ér}ipnmmmny rpadmey, rleud;
V - ofbesm pacTeopa npofb, cM?;
Ml — MACCA HABECKN B PACTBOPE npofi, r.
342, PackodMAeHHR Pe3avARTATOR HE AOJHHLEL NPeBWIIATE 3Haqe-
HHll, yEazandWy B Tada. 3,

Tadawuwa 3
AGIEAHITHS: ZOOYVOKASAOE PAcRELIENNE, %
Maccoban oan HpeunEd. ‘b pEAFARTATE A nAe8kHLx PEIFARTATOR
P T alaAnas
Ot 0,10 go 0,23 praw, 0 0.0
Co. 0,25 » 030 = [ 0,04 4,05




FOCT 198636—91 C. B

HHPOPMAILLHOHHBIE TAHHbBIE

. PAZPABOTAH H BHECEH MuuucrepcrsoM aBHaunonHoH npo-
wumaennotTh CCCP

PASPABOTHHEKH

B. I'. lasmpon, o-p rexn. gaye; B, A, Momxus, K484, TEXH. HaVE;
I'. H. dpuaman, kana. texH, #aye; J, A. Teaskosa; M. H. lop-
A0Ba, KaHd gk, Have; JI. B, Auronenko; Q. JI. Cxopckan, xann.
KHM. HAVK

. ¥TREPXJIEH H BBEJOEH B NERCTBHE MNoctanorncHmes
Focynapersennoro womutera CCCP no ynpasacHum KayecTEoM
NPOAYKIMA W cTaupapram ot 50591 M 625

3. B3JAMEH IocCT 19863.6—80

. MepuoAHYHOCTE NPOREPKH — 5 JNe¥

5. CCBIJMIOYHBIE HOPMATHBHO-TEXHHYECKHE JIOK¥YMEH-

Thi
]

A ?ﬁﬁ:ﬁ"ﬂ."!ﬁ.‘: Ka Hosep mymkra
T 3L 1B=TT 22,432
FOCT AT60—TH 22
POCT ATeE—TR 2.2
IoOCT 430d—T7 0232
rocCT 4208—72 a2
OCT 4328 -7T 22
TOCT 446177 3z
FOCT 5456—T9 a2
TOCT B45T—T5 3.2
I'OCT 9656—7T5 32
TOCT 177T46—T9 292, 32
IrocCT 133—ET a2
TOCT 2308687 11
TV G- LATE—&G 22
TH G009 2E37—8T T
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