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MeTog onpegeneHMs THTaHa

Crystal silicon,
Method of titanium determination

OKCTY 1709

MocraHoBneHnem lFocygapcTBEHHOro KOMMTETa cTangapros Cosera MuHuerpos CCCP
ot 23 miona 1973 r. N2 1804 cpok BBeAeHMst YCTaHOBNEH

c 01.01.75

Mpoeepen B8 1984 r. MocraHosnenuem loccranpapra or 15 asrycra 1984 r. Ne 2874
CPOK REeMCTBMA NpPOANeH
po 01.01.90

HecobniopeHne cTanpapta npecnefyercs no 3aKOHY

~ Hacrosuuii craniapr ycraHaB/auBaeT (POTOKONOPHUMETPUUECKHH Me-
TOJA ONpejAe/]eHusl THTaHa (Ipu MaccoBO# AoJje THTaHa ot 0,1 5o 0,4%)
B KPUCTAJNIHUECKOM KpPEeMHHUU.

Metog ocHoBaH Ha o0pa30BaHUM KeJATOTrO KOMIIEKCa THTaHa ¢
JHAHTUNHPHIMETAHOM B KHCJOH cpele, HHTEHCHBHOCTL OKPAacCKH KOTO-
poro nojauyHHsAeTcs 3akoHy byrepa-JlamGepra-bepa.

Melalolnlee BJAusHHE TPEXBajieHTHOTO »keJje3a YCTpaHsAeTcs BOC-
CTAHOBJIEHHEM ero acKopOUHOBOH KHCJIOTOH B NPHUCYTCTBHUH KaTaJu3a-
TOpAa — CEPHOKHCJIOH MeaH.

1. OBLWME TPEBOBAHMA
[.1. O6wmue TpeboBanus K Merony ananusza — o FOCT 19014.0—73.
2. ATMTAPATYPA, PEAKTUBLI U PACTBOPDLI

@OTOKOJOPUMETD HJH CNEKTPOdOTOMETP.

duantanupunMeraH, pacTBOp ¢ MaccoBoil goJeit 5% B | H. pacTBoO-
pe COJSTHOH KHCJIOTHL

AcxopOunosas kuciota (ButaMul C), CBEKENPUIOTOBJAEHHLIH pac-
TBOP ¢ MaccoBoit joneft 2%.

Menp ceprokucias no 'OCT 4165—78, pacTBop ¢ mMaccoBoil goJe
5%.

Uapanne oduumnansHoe fMlepeneyatka BocnpeuieHa

* Mepeusdanue (noabpe 1985 ) ¢ Hamenenuasu M 1, 2, yreepicoeHHoIMU 8
utoae 1979 2., aseycre 1984 e. (HYC 8—79, 11—84)
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Crp. 2 TOCT 19014.4—73

Kanuit nupoceprokucanit no FOCT 7172—76.

Kucaora cepnas no FOCT 4204—77, pas6apaennas 1:1, 1:2 u 1:19.

Kucsora consnas no 'OCT 3118—77, pas6asaennas 1:1.

Turana ABYyOKHCD.

CraHAapTHBIA PacTBOp THTAHA.

Pacrsop A: rotossar caenyomnm o6pasom: 0,1670 r nmpokasenHO#
npu 600—700°C xByoknch TuTaHa criasasior npu 900—950°C ¢ asan-
UATHKPATHBIM KOJIMYECTBOM ITHPOCEPHOKHCAOro Kajus. [1nap Boluiesa-
YMBaIOT NMPH HarpeBaHuu 100 cm? cepHOfl KucaoTH, pasbasiaenHoi 1:1,
H NEpeBOAAT PACTBOD B MePHYIO0 Koaly BMecTuMocThio 1000 cMm3, Sartem
npuiauBaioT 10 cm® cepuolt KucaoTh, pas6asaenHofi 1:1, goamBaioT
A0 METKH BOJOH M mepeMewnBaior. 1 cM® pacrBopa A comepxut 0,1 Mr
THTaHa.

Ec/in pacrBop moayumics MyTHBIA, ero GUABTPYIOT H OMpeLesiOT
MaCCOBYIO JIOJIIO THT4HA B (PUJABLTPATE BECOBLIM METOILOM.

Has storo orbupaior 100—200 cM® GuabTpaTa B CTAKAH BMECTH-
mocThio 300 cM®, HarpeBalOT H 0CaxKAAIOT THTAH, 10GABSIS aMMHAK 10
NOsABJICHHs 3amaxa. 3aTeM DaCTBOp HArpeBalOT A0 KOAryJSLHH ocai-
Ka, GUAbTPYIOT H NPOMBIBAIOT BOJOH ¢ aMMHakoM 9-—10 pas. ®uabtp
€ 0CankOM NOMEIIAIT B IPOKAJEHHbIA H B3BeLIeHHHH (aphopoBLIl
MW KBAapLEBBIH THresb, 030JSII0T, MPOKAJUBAIOT M B3BEUIMBAIOT 0Ca-
IOK ABYOKHCH THTaHA.

Pacrsop B; rotossr nepex npumesennem cieayoumuM o6pasom:
25 cm® pacTBOpa A nmOMeILAOT B MEPHYIO KOGy BMECTHMOCTLIO 250 M3
U T0MHBAIOT KO METKH CePHOJi KHcJaoTOoH, pa3bapieHnon | :19.

B rom cayuae, ecaum pactBop A mpospaunblii u comepxkut 0,1 Mr
THTaHa B 1 cM?, B 1 cm® pactBopa B comepxutest 0,01 mr tutana. Ecau
XKe B pacTtBope A MaccoBast 10JIsi THTAHA ONPEeasIach BECOBBIM METO-
AOM, TO MaccoBasi 0J1s1 THTaHa B pacTBope b ompegessiercsa B cootBeT-
CTBHH C Pe3yJbTATOM BeCOBOTO MeTOAa W OyAeT HeCKOJbKO HHKe, YeM
0,01 mr/cm?3.

3. TPOBEJEHUE AHANU3A

3.1. Hns npoBeleHHs aHaAH3a HCIOJb3YIOT PacTBOP, MPHrOTOBJICH-
HHIA, KaK ykasano B 1. 3.1 TOCT 19014.1—73.

Ecau ncxonmbiit pacTBop nOJyuHaCsT MYTHBIM, 4acTbh ero OT(MHIIL-
 TPOBBIBAIOT 4epes CyxXoli (GHILTP CpeaHeli MIOTHOCTH B CYyXYIO KOHHYe-
CKyI0 KoaiBy, oT6pachBasi nepBble NOPUHA (PHALTPATA.

B saBrcumoctH 0T MaccoBofl xoam TutaHa or6upaioT 5—10 cM®
¢uabTpara (ecnu pacTBOp NMpo3pauHbli, OTGUPAIOT AJHKBOTHYIO 44cThb
HEMOCPeACTBEHHO M3 MepHOH K0J10b BMecTUMOCTBIO 250 ¢M®) B MepHylo
K010y BMecTuMOcThio 100 cm®, pasBasasitor Bomoii mo 50 cM?, 3artem
IpUANBAIOT NPH NMepeMeluBanuu 15 cM® cepHOfi KHCAOTH, pa3baBJecH-
Hoit 1:1, 5 ¢cM® pacTBOopa acKOpGHHOBON KHCJIOTHI, ABE KalJdH pacTBOpa
CEePHOKHC/ION MeIH W OXJaXkAalT 10 KOMHATHOH TemmepaTyphl. Uepes
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rocrt 19014.4—73 Crp. 3

3—4 wmun npuausawT 10 cMm® pacrtBopa AMAHTHNHpHJAMeTaHa, AOJH-
BAaIOT 0 METKH BOAGH u nepememimBaior. Yepes 30 MuH usMepsior
ONITHYECKYIO ILIOTHOCTb pacTBopa Ha (oTodJjeKTpokosaopuMmerpe (00-
JacTb cBeronponyckaHuss 400 uM). PacTBOpoM cpaBHEHHSI CJyIKHT
BOJA.

OpHOBpEMEHHO yepe3 BCe CTaJMH aHAJH3a IPOBOAST KOHTPOJLHBLIH
OTIBIT HAa 3arps3HeHNe PEaKTHBOB.

MaccoByio moai0 THTaHa HaxXxOAAT NO TPaAyHMpOBOUYHOMY rpadHKy.

3.2. TlocTpoeHue rpayHpoBOYHOTO TpadukKa.

B cemb MepHBIX K00 BMecTuMocTbio mo 100 cm?® npuausaior 0; 1,0;
2,0; 4,0; 6,0; 8,0; 12,0 cm® cranpaprHoro pacteopa B, HobasasioT mno
2 ¢m?® consHOM KucjoTH, pasbaBaennofi 1:1, pasbasasior BoJOR RO
50 cm®, 3arem BO Bce Koabnl npunusawT 1o 10 cM® cepHOl KHCAOTHI,
pasbapienHolt 1:2, u gajee aHasu3 NPOBOASAT, Kak ykKaszaHo B I. 3.1.

[lo monyueHHBIM 3HAUEHUAM ONTHYECKHX MJAOTHOCTEH W H3BECTHHIM
CoAep aHUsIM THTAHA B pacTBOpPaX CTPOSIT I'paAyHPOBOUYHBIA rpadHuk.

4, NOACHET PE3YNLTATOB AHAJIM3A

4.1, Maccosyto Aoaio THTaHa (X) B MpPOUEHTaX BBIYUC/SOT 1O op-
MyJe

. mV-100
m, V1000 °

rAe 1 — KOJHYeCTBO THUTaHA, HaWAeHHOE N0 IpaiyHpOBOUHOMY TIpa-
UKy, MT;

V — o6beM MCXOAHOTO pacTBOpa, cM?;

Vi, — anukBoTHas yacTh pacrtBopa, cM?;

m; — HaBecKa KpPeMHHS, T.

4.2. JonyckaeMble pacXoXIeHHsi MeXly KpalHUMH Pe3y/bTaTaMmu
aHa/ju3a He AOJxkHBI npesbiate 0,02 abc. 9% npu MaccoBoil gone TH-
taHa ot 0,1 10 0,4%.
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Hamenensie M 3 TOCT 19014.4—73 Kpemunit xpucraxansecxuil. Meron onpenesenus
THTAHA :

YTeepxaeno u sseneno 8 nefictsue Mocramosxennem TIocylapcTeeHHoro Komurera
‘CCCP no cranpapram or 27.06.89 N 2091

Hara sseaenus 01.01.90

HaumenoBanne  crangapra. 3amenuts cn0Bo: «Meroa» Ha <Metoams;
«Method» ua «Methods».

BBoanyio uacth H30XHTL B HOBOA penakund: e¢Hacroswmfi cranaapr ycramas-
JIHBaeT (POTOMETPHYECKHA H aTOMHO-aGCOPOHHOHHHIA METOAH OMNpefeNeHHS THTaHa
{npu_maccosoit none or 0,10 g0 0,40 %) B KPHCTANAHYECKOM KPEMHHH>.

CraHAapT AOMOJHHTL pa3fienoM — la:

«la. ®oromerputeckuii MeToA

CyUJ.HOCTb ME€TOAAa COCTOHT B oGpasoaaHm( XKEeATOro KOMMNJAeKca THTaHa ¢ AHaH-
THIHPU/IMETAHOM B CEPHOKHCJOA cpelleé H H3IMEPeHHH ONTHYeCKONA NMJOTHOCTH pacTBOpa
fIpH JJIHHe BOJHH 385 HM.

Memaiomee paHAHHE TPEXBAJEHTHOrO XeJe3a yCTPaHSeTcs BOCCTaHOBJCHHEM €ro
ACKOPGHHOBOA KHCJIOTOA B NPHCYTCTBHH KaTaAH3aTOPa—CePHOKHCJAOR MeRH».

Pazaea 2. TlepBuit a63aun H3NOXHTL B HOBOM peRakuHn: «POT03JEKTPOKON@PH--
merp tHna ®IK 56M, ®IK-60, KOK uan cnexrpoporomerp THnma Cd-26, Od-16-
HIH aHANOTHYHHE»;

BTOPOA ab3all. 3aMeHHTb 3HaueHHe: «l H. PacTBOPe» Ha «PacTBOP C MOAAPHORN
KOHLleHTpauHel | Moab/aM3s;

TpeTHR a63ain. Hckaounth croBa: «(BuTamuu C)»;

HNOMOJMHHTL a63auem (nocie BocbMoOro): «THTan  meraanuueckuii no T'OCT'
19807—74>»;

RecATHA a63al. 3aMeHHTb 3HaueHwe: 10 Ha 100; mocae c/0Ba «mepeMellHBaIOT»

— e A@HOJHUTL cyioBaMH: «uaH 0,1000 r Merannwueckoro THTaHA pPacTBOpAIT ~a—towemd.
cepHOAl KHCJOTH, pas6aBneHHOR 1:2, nocse PacTBODEHMS OKHCASIOT ‘a30THOI KHCJO-
TOH, N06aB/sieMOii N0 KamisM. PacTBOp BHNAapHBAalOT A0 MapoB CEPHOrO aHrHapHAa,
pacTBOpAOT B BoAe, nobaBasoT 100 cM® pactBOpa cepHolt KHcaOTH 1:1, mepeHocsT
B MepHYyI0 KoJIOY BMectMocThio 1000 cm® comepxkamymo 100 cM® pactBopa cepHoil
KHCJIOTM, pas6asieHnof 1:1, AO/NHBAIOT A0 METKH BOJAOH H nepeMeLIHBaloT;

OAHHHAANATHA, NBEHAAUATHH, YeTHPHAAUATHA a63ann HCKJIIOYHTD:

HONOJMHTL CJOBaMH (mocne  TPHHajauaTtoro): «l! cM® pactBopa B comepxur
0,01 mr THTanas.

Ilyukr 3.1. Bropoft a6aan. 3ameHHTb c/I0BAa: «CPexHedl NIOTHOCTH» Ha CCHHAN
JICHTA»,

TpeTuhi a63au. 3aMeHurp caoBa: «(o6aacTb cBeronponmyckanufi 400 HM)> Ha
<HJH CNneKTpoPOoTOMETpe, YYHTHBAA, YTO MAKCHMYM CBETOMNOIJIOWIEHHA  PacTBOPOB
COOTBETCTBYET AJHHE BOJHH 385 HM»; ‘

NATHIA a63al H3J0XHTb B HOBO#A pepakuuu: «[lo 3HaueHHIO onTHYecKoR mMJIOT-
HOCTH HCMHITYEMOro pacTBOPA C Y4Y€TOM KOHTPOJBHOrO ONBITa ONpefesioT Maccy
THTaHa N0 rpaayHdpoBOYHOMY rpaduky».

[lynxt 3.2. Bropoit a63am mocie cJ0B «pactBopa B» AOMONHHTL C/IOBAMH: <4TO
cootsetctByer 0; 0,01; 0,02; 0,04; 0,06, 0,08; 0,12 Mr THTaHa»:

AONOJHATL a63aueM (mocie BTOporo): «PacTBOpoM cpaBHEeHHs CJAYXKHT PacTBop,
8 KOTOPMI THTaM He AOGABJAAJICSHS;

TpeTHil a63al. 3aMeHHTb CJOBA: «COAEPXKAHHUAM» HA «MacCaM».




TaToB».

Pasgen 4. HanmeHoBaHHe H3/0XHTL B HOBOA pepakuuu: «4, O6paGorka pesyas-

[Tyukt 4.1. 3kcnaukaunus. 3aMEHHTb CJOBA: €KOJIHYECTBO® HA «Maccas, e¢HahzeH-
HOe» Ha «HafAeMHaA», «a/IHKBOTHAA WaCTb» Ha «06beM AJNHKBOTHOR YaCTHS, «HABECKA»

#Ha «MacCa HaBeCKH>».

Ilynkr 4.2 Hanoxuts B HOBO# pemaxumn: «4.2. Jlonmyckaemble PacCXOXKACHHS pe-
3yJbTaToB NapaifefibHHX ONpeAeNeHHA He NOMKHH NPEBHIIATb 3HAUEHHA, NpHBe-

JeHHBIX B TabJHue.

Donyckaemnie pac- Honyckaoune pac-
Maccosan poenn tuTaua, % XOXEOHHA CXOAH- xox)('xenan loc'x:po-
MOCTH, % H3BOXNMOCTH, %
Ot 0,10 mo 0,40 mk.aiou. 0,02 0,03

Merog HCNOJNB3YIOT HPH PAa3HOTJACHAX B OLEHKe KadecTBa KpeMHHS KPHCTIJH-

4ecKOoros.
Cranaapt ACHOMHHTL pasaenaMu — 5—8:

«5. ATOMHO-36COpPOUHOHNBLIA METOA

CyWHOCTb METOAAa COCTOHT B H3MEpeHHH aTOMHOR aGCOPONHH THTaHA NPH AJHHE

80JHH 365,4 HM B NJAaMeHH 3aKHCh a30Ta-alleTHJeH.

6. Annapartypa, peakTusu W PacTsopul

——=_ ATOMHO-26COPOHHOHHBI CNEKTPOPOTOMETP CO BCEMH NPHHAAJIEXXHOCTAMH THNA

< , €CATYPHD WA SHAROPHUHBIH.

JlaMna ¢ moBIM KaToAOM AJA THTaHa.

Auetunen B 6anjoHax texuuyeckusi no FOCT 5457—75.
3akuchb a30Ta B 6aNJI0HAX MEAHLHHCKAS.

Kucaora consnaa no T'OCT 3118—77, pas6asaennas 1:1.

Harpuit yraexucaut no 'OCT 83—79.

S g,

Harpuit terpaGopuokncanit 10-soannit no TOCT 4199—76, obessoxennnft npu

400 °C.

CMech Rast cnnaB/eHHS: CMENIHBAIOT HATPHA yriaekucaAWft u HaTpui TerpaGopHo-

KHCAHA B cooTHOUleHHH 6:1 (nmo macce).
Turan merannugeckuit no 'OCT 19807—74.

CraunapTuuft pacTBop THTasa: 0,5000 r THTaHAa NOMENAIOT B CTaKAH BMECTH-
MOCTbI0 400 cM®, HEGOABIIAMH MOPHHAMH X06aBAAIOT 50 CM® CONSHOA KHCAOTH, pas-
GasneHHO# 1:1. PacTBOp Harpesaor A0 NMOJHOro PACTBOPeHHA THTaHa Ilocae oxAax-
ACHHA DACTBOP NEPEHOCAT B MEPHYI0 Koaly BmecTAMOocTbIO 500 cM?, copepxamyio

WIHBAIOT.
1 cM3 pactBepa comepxuT 0,001 r THTana.

- 100 cm® consHol KHCAOTH, pasGaBnennofi 1:1, ROAHBAIOT A0 METKH BOAOR H mepeMe-

PactBop-¢ok: 160 r cMecH AAS CnAaBNeHHs NMOMEUAOT B CTAKaH BMECTHMOCTBIO
1000 cM3, cMaunBaloT BOAOA M OCTOPOXKHO  HEGONLIUHMH  MOPUHUAMH NPHIHBAIOT
700 cM? consHOR KHCJOTH, pa3basienHoft 1:1. Ilocsie npekpalleHHs BHAENEHHA Yrie-
KHCJIOrO rasa, pacTBop NEpPeBOAAT B MepHYIO Koaly BMecTEMocTbio 1000 cM®, npoau-

BalOT A0 METKH BOJOM H nepeMelInBaloT.
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7. NMposeacHue anaan3a

7.1. Ilas npoBeieHHA aHANH3a HCMOAL3YIOT PAcTBOP, NPHrOTOBJIEHHbI, KaK yKa-
sano B n. 7.1 TOCT 190141-—73.

B noayueHHHX pacTBopax npo6, pacTBOpe KOHTPOJBHOrO ONLTa H B pacTBOpax
ANA NMOCTPOEHHA TFPaAYyHPOBOYHOro rpadHka H3IMepAIOT 3HayeHHe aTOMHORA abGcopbuuu
THTaHa NPH AJHHe BoaHu 365,4 HM B naaMeHH 3aKHCb a30Ta-aleTHJEH.

Maccy THTaHa B pacTBope npo6hl H B pacTBOPe KOHTPOALHOrO ONKITa onpeiensi-
IOT MO TrPaAyHPOBOYHOMY rpadHKy, KOTOPHIH CTPOST NpH KaxaoR cbemke. Oxnospe-
MEHHO yepe3 Bce CTaAHH aHAJH3a NPOBOAAT KOHTPOJbHBIA OMbLIT.

72. TlocTpoeHHe TPaAYHPOBOUYHOro rpagpuka

B wectb MepHHX K016 BMecTHMocTbio 250 cm* npuanBaioT no 50 cM® pacTsopa-
¢ona. 3atem BBeaar 0. 2,0; 4,0; 6,0; 80; 10,0 cM cranaapriHoro pacreopa, uTo CO-
orsercteyer 0; 0,002; 0,004; 0,006; 0,008; 0,010 r THTana. PacTtBopn AOAHBAIOT BO-
NOi A0 METKH, repeMeilHBaloT H H3MepsiloT ab6copOuHiO PacTBOPOB, KaK YKa3aHo B
m 7.1.

[To nonyueHHHM 3HauyeHHAM aTOMHOA a6copOUHH H COOTBETCTBYIOLUHM HM Mac-
caM THTaHa CTPOAT rPpajyHPOBOYHHH rpadHk.

8. O6GpaGoTka pe3yabTaTos
8.1. Maccosyio aoai0 THTaHa (X,) B NpOLEHTAaX BHYHCAAIOT No ¢opmyne

X (my—m,)-100
1— m ’
rae m;— Macca THTaHa B pacTBope npoObu, Ha#AeHHAx NO rpajyHPOBOYHOMY rpa-
$uxy, r;
my; — Macca THTaHa B PacTBOPe KOHTPOJLHOrO OMLTA, HahJeHHas no rpagyHpo-
©~™ — BOYHOMY rpagmky, T, e

m — Macca HaBecKH npoGHl, T. '
8.2. JlomyckaeMme pacXOXIEHHS pe3yJbTaTOB NapalielbHHX ONpeAeneHHR He

AOMXKHH NPEBHILATL 3HAYEHHH, MPHBEACHHHX B TabnHUe».
(MYC Ne 11 1989 r.)



