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Mertoam onpeae/ieHuss THTaHa

Steels alloyed and highalloyed.
Methods of the determination of titanium

Hara ssenennn 01.07.81

Hacroswuuit ctannapt ycTaHaBIMBaeT 3KCTPAKLUMOHHO-(DOTOMETPHYECKH I METOL OTIpeeICHNUS THTA-
Ha (npu Maccosoi aose TUtaHa ot 0,005 no 0,3 %), doTomerpuyeckuit MeTon (IpH MaccoBOi 10JI€ TUTAHA
o1 0,01 no 3,5 %) B 1IerMPOBAHHBIX U BbICOKONIETUPOBAHHbBIX CTAIAX.

Crangaprt nonHoctsio cootBeTcTBYeT CT COB 965—-78.

(M3menennasn penakums, Msm. Ne 2).

1. OBHIUE TPEBOBAHUA

1.1. Obiure TpeboBaHUst K MeTogaM aHaiuza — rno FOCT 28473.
(M3menennas penakums, Mam. Ne 2).

2. 3KCTPAKHHOHHO-®OTOMETPHYECKUN METOJI ONIPEJEJIEHUS TUTAHA
B CTAJISAX, COAEPXAIIIMX HE BOJIEE 1 % HUOBHUA U HE BOJIEE 1 % BOJIb®PAMA

2.1. CyuwtHocTh MeToOna

MeTon ocHoBaH Ha 0O6pa30BaHHK OKPAILUEHHOTO B XETbIN LBET KOMIUIEKCHOTO COEAMHEHMA THTAHA
C AMAHTHIMPUIMETAHOM, 3KCTPAKLUHH €ro XJI0pohOpMOM U M3MEPEHHUH CBETOMOIIOLUEHHMS MOJY4eHHOTO
3KCTPAKTa MpPH JUTHHE BOJIHbBI 395 HM unu npu 410—430 HM (B IIPUCYTCTBUM HHOOHS).

Macca tutana B 50 cmM? axcpakra cocransiet 10—150 mxr. Xeneso (I11) u Banamuit (V) BoccraHap-
JIMBAKOT aCKOPOMHOBOK KMCJIOTOM.

(M3menennas pexaxkumsa, Hzm. Ne 2).

22. AnnmapaTtypa MU peaKTHUBBI

CnextpodoTomeTp WK GOTOINEKTPOKONOPUMETD.

Kucnora consnasn no FOCT 3118 wiu FOCT 14261 u pas6asneHHas 1:1, 1:6, 1:9: 1:100.

Kucnora ceprasi no FOCT 4204 unu TOCT 14262 u pasbapiennas 1:2, 1:4, 1:5.

Axmmuak soaHbid no 'OCT 3760.

Kucnora azotHas no F'OCT 4461 ua TOCT 11125.

Kicora ackopbuHoBas, pactBop 100 r/am3 cBeXenpHroTORIEHHHDIIL.

HHnukartop yHuBepcanbHblil, Hymara.

[Tepekncy Bonopona no FOCT 10929.

Kanuit nupocepuokucisiii o F'OCT 7172.

JInaHTUITMPHIMETaH, PacTBOD 4 I/OM3, CBEXETPUIOTOBIEHHBIH B CONAHON KucaoTe 1:6.

Xnopodopm o F'OCT 20015.

OnoBo MeTaLIMYECKOE B rpaHyax.

Hsnanne oduunamnoe Ilepeneuatxa Bocnpemena
*
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Onoso xnopuctoe o TOCT 4780, pactsop: 200 r XJIOpHCTOrO 0/10BA PaCTBOPAIOT B 145 cM® ropsveit
COJISTHOM KMCIOTHI. PacTBOp OX1aXIal0T, TOJUBAIOT BooH 10 o6bema | IM3 1 No6GaRIAIOT HECKOBKO IPaHyJl
OJIOBA, CBEXEMIPUTOTORIEHHBIH pacTBOp.

Turan metavimdeckuit mo FTOCT 19807.

TuTaHa IBYOKHCH.

THTaH CepHOKMCIBIN, cTaHIapTHbie pacTBopsl A U b.

PacTBop A: 0,1668 r cexenpokareHHon npu 1000 °C ABVOKMCH THTaHA NOMELIAWT B iLIGTHHOBYIO
WIH KBaplEBYIO YAUIKy W CILIARIAOT € 3—5 T MUPOCEPHOKKCIOIO Katus MpH 8C0—830 °C. Tlocne
OXTAKIEHHS [U1aB pacTBopsitoT B 400 cM® cepHoit kucnoThl (1:5) B ¢TaKane BMECTUMOCTHIO 600 em? o
OCTABIIOT Ha 12 4 Npu koMHaTHol Temmepatype. PacTtsop GuABTPYIOT yepes dureTp «Henad neHTar B
MEPHYIO KOJIOV BMECTHMOCTBIO 1 M3, GUIBTP MPOMBIBAIOT 3—4 paza CepHOH KHCIOTOH {1.5% PactBop
NIOJMBAIOT 10 METKH cepHOil KuciIoToM (1:5) M nepeMelnBaoT.

VCTAHABIMBAIOT MAacCOBYKO KOHLEHTPALMIO pactsopa A: 100 cM? CTAHGPTHOMC PacTBoOpd C2LHGKMCIOND
TMTAHA [IOMELIAIOT B CTAKAH BMECTHMOCTBIO 250—300 cM?, MPHWIMBAIOT IipH NEPEMEIUMBAHUH PACTBOP aMMHaKa
1o pH 8—9 o yHiBepcalbHOMY HHIMKATODY W 3dTEM W3BBITOK 3—5 cM®. PacTBop ¢ BbIMABLIHM OCAZKOM
HarpeBaloT 10 KMIICHUS U OCaIOK OTGHIIBTPOBBIBAIOT HA DWILTP «Genas jieHTa». DITbTP ¢ OCATKOM [TOMbIBAIOT
3—4 pasa Teruloi BoOIoi, codepxaued 10 cM3 pacTBOpa aMMMAKa B 1 M? BOJIbI, MOMEILEIOT B IPEABAPUTENILHO
MPOKAEHHBIH JO NOCTOSHHON Macchl U B3BELLIEHHDI [LTaTHHOBBIM TUTENS, BHICYIIMBAIOT, O30JSIIOT U MPOKAIHU-
paioT ripu 1000—1100 °C 10 mocTosHHON Macchl. THresb ¢ 0CaTKOM OXI3XKIAIOT B IKCHKATOPE M BIBCLIMBAICT.

OIHOBPEMEHHO MPOBOISIT KOHTPOJIBHBINA ONbIT HA 3arpA3HEHME PEAKTUBOB.

MaccoByl0 KOHLEHTPAlMWIO pacTBopa cepHokucnoro turana (7), BHIDRXSHHYIO B I/CM® THUTaHa,
BBIUMCISAIOT Mo GopMyie
[(m, - my) - (my- mp]-0,5956

V N b
rie m; — Macca TMIJIS C OCANKOM [IBYOKMCH THTaHa, I}
m, — Macca TUrIa 6e3 ocanka JABYOKHCH THTaHa, T;
my — Macca THIJIA C OCAIKOM B KOHTPOJBHOM OTIBITE, T,
m, — Macca TUIJIS 6€3 ocanka B KOHTPOJIBHOM ONBITE, T;
0,5996 — xo03(hdHIHEHT nepecyera IByOKHCH TUTAHA Ha TUTAH,

V — o6beM pacTBOpa CepHOKMCIIONO TUTaHa, B3ATHIM L4 YCTAHOBKH MacCOBOH KOHUCHTPaIIHH, ol

[IpuroToB/ieHHe CTAHIAPTHOTO PACTBOPa A JOMYCKAETCs U3 METALTHYECKOIO THTAHA. Jdassrore 0,1 ¢
META/LTMYECKOr0 THTAHA MOMEILAIOT B CTAKAH BMECTUMOCTBIO 250—300 cM3, mpununpaior 50 cM3 cepHoli
KHCNIOTHI (1:2) M pacTBOPSIOT NPU HATPEBAHUH. 3aTeM K PacTBOPY N0OOABIAIOT 110 KAIUISAM a30THYIO KHCIOTY
10 0BCCLIBEYHBAHUS €10 M BHINAPHBAIOT N0 MOSRIEHHS IYCThIX MAPOB CEPHON KUCIOTHL. PAcTBOP OXJIaX-
NAIOT, OCTOPOXHO CMBIBAIOT CTEHKH CTAKAHA BOJOHW W BHOBb BBHIMIAPUBAIOT N0 MOABIECHHUS NapoB cepHoO#H
kucaoTsl. Tlocne OXJIaXIeHHs! PacTBOp EPeHOCST B MEPHYIO KOI6y BMECTHMOCTLIO | 133, 10AUBAIOT 10
METKH CepHON KUCAOTOM (1:5) M MepeMelnBaioT. 1 cM? pacTeopa A COLEPXHT 0,0001 r THTaHa.

PactBop B (TOTOBAT HEMOCPEACTBEHHO Meped NpuMeHeHuem): 100 cM? pacTBopa A nepcHocAT B
MEpHYIO K016y BMECTUMOCTBIO 1 M3, IOTUBAIOT 10 METKH CepHo# kuciaotod (1:5) M nepeMelIMBaioT;
rOTOBAT HEMOCPEACTBEHHO TNepell IPHMEHEHHEM.

1 cM3 pactBopa b conepxut 0,00001 r THTaHa.

(A3menennas penakums, M3m. Ne 1, 2).

23. IlpoBeneHMUe aHanu3za

2.3.1. AHATU3UpPYEMYIO NpoOy PacTBOPSIOT OIHWM H3 TPEX CHOCODOB.

Crnioco6 1. Hapecky cTanu B COOTBETCTBHH C Tabl. | NOMELLAIOT B KBAPLEBbIH THIe1b BMECTUMOCTDIO
100— 150 cM3, HaKpBIBAIOT KBapLEBON KPbILIKOH W crUiaBAsioT ¢ 5—10 r nHpOCepHOKUCIIOTO Kallks fIpH
700 °C. Ox1axeHHbli L1aB pacTBopsaioT B 20 cM? consiHoi kucnotsi (1:9).

Cuocob 2. Hapecky crtand B COOTBETCTBMM ¢ Tabn. | MoMeillaloT B CTaKaH BMECTUMOCTHIO 100—
150 cMm3, npuwiusaioT 10 cM’ colsiHON KUCAOTHE (1:1) ¥ pacTBOPSIOT NpH HarpeBaHUHK, [ODARAAA 110 KaTUIsAM
pacTBOp NepeKMcH Bomopona. [1ocsie MoTHOro pacTBOpeHUs Mpodbl U30BITOK NEPEKUCH BOLODOAE YAAISIOT
KUIISTYEHUEM PACTBOpa.

T=

Cnoco6 3. Hasecky CTaay B COOTBETCTBHH C
Tabn. | nomMewnianT B crakaH BMecTHMocTeio 100—
Macca HaBeCKH, T 150 cm3, pacTBopsioT nipu Harpesaruy 8 30 ey’ co-

NISTHOM KUCIOThE ¥ 5—7 ¢M> 430THOMN KHCIOThI, TIPH-

Or 0,005 no 0,01 Bx1IOU. Y
Cr 001 i 03 Brovio 8% avBas e¢ [0 KarviAM. 3atem nobasnsot 10 oM
o ’ ’ cepHOii KucnoTh: (1°4) M DACTACH BHINGDHBAKWT 40

Tadauua 1

MaccoBas 101 THTaHa. % :
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MOSIBNEHUST MapoB cepHol kucnoThl. ComepXuMoe cTakaHa OXJIaxAaloT, npuausawT 20 cm? consgHo#
KUcaoThl (1:9) M HarpeBaloT A0 PAaCTBOPEHUSA COJIEH.

Jonyckaiorcs JIpyrue crocobbl pacTBOpeHUs, KOTOpble 00eCTIeYrBAIOT MOJTHOE Pa3IoXEeHUE NPOObI
W He TpeOyloT U3MEHEHU R B MOCAEYIOUIUX CTAIUAX aHAIU3A.

[Monyyernslit pacTBop QUIBTPYIOT Yepe3 GUAbTp «Benas neHTa» (OCHOBHOM GWILTPAT), NPOMBIBAIOT
GUNbTP ABA pa3a consiHoM KucnoToit (1:100) u aBa pasa Bogoi. MHMLTP ¢ 0CATKOM MMOMELIAIOT B KBAPLEBBIH
THTelb, BLICYLIMBAIOT, 030JI10T, NpokanusawT npu 600—700 °C ¥ cruaBisiioT ¢ 1 I MHPOCEPHOKHUCIOFO
kanus. [1nas oxn1axnaioT, pacTBOPSAIOT Npu HarpeBaHuu B 20—30 cM3 conaHom kuciotsl (1:9) U pactBop
oThHILTPOBLIBAIOT Yeped Di1bTp «bBenas neHTa». PWIBTP ¢ 0OCaAKOM OTOpACHLIBAIOT, a MOJYYEHHbIA
PUBTPAT MPUCOENUHSIOT K OCHOBHOMY (uiabTpaTy. ObbeanHEeHHbIe GWIBTPAThl yapuBalT 10 obbema
1520 oM.

[Mpu maccosoit gone turaHa ot 0,005 1o 0,15 % Bech pacTBOp NMEPEHOCAT B AEJNUTEIbHYIO BOPOHKY
BMecTHMOCTBIO 100 cM3, 0BMbIBasA cTeHKH cTakaHa 15 cM? conaHo#t kucaothi (1:9).

IMpu maccoson noe TutaHa ot 0,015 1o 0,3 % pacTBop NEpeHOCAT B MEPHYIO KOJIGY BMECTUMOCTLIO
100 ¢az?, 10/1MBAIOT 10 METKU CONSAHOM KHUCH0TOH 1:9 U nepeMeiunBaloT. AJIMKBOTHYIO YacTb pacTBOpa,
paBHyic 20 cM3, NomellLaloT B NENMTENbHYIO BOPOHKY BMecTUMOCTbIO 100 cm3, mpuiusaror 10 cm3
coisiHoil xitcnoTel (1:9), 5 cM3 pacTBopa acKOpOMHOBOM KHUCJIOTbI M pacTBop NepeMeluuBalor. Yepes
3 MMH B I€AMTEJbHYIO BOPOHKY NMpuiIuBalT 10 cM3 pacTBopa IMAHTUIUPHIMETAHA U MEPEMEIMBAIOT.
Cnycts 30 MyH, NPMAKMBAIOT 5 ¢M3 pacTBOpa XJIOPHCTOTO 0JIOBA, MEpeMELIMBAIOT ¥ N06aBadioT 20 cm3
x;JopodopMma.

JenuTenbHy0 BOPOHKY BCTPSIXMBAIOT B TeYeHWe | MHMH U ToOC/ie pa3JefieHUs! CIIOEB OpraHH4ecKui
C10it CIMBAIOT B MEPHYIO KOIOY BMeCTUMOCTBIO 50 cM3. DKCTPaKUMIO NMOBTOPSIOT ABA Pa3a, KaXIblit pas
nobasnsgs no 5 cM? xiopodopma. OpraHvyecKre CIOU COBUPAIOT B TY X€ MEPHYIO KOJOY BMECTHMOCTBIO
50 cM3. DKCTpaKT B KoJbe 10IUBAIOT 10 METKM XJ10podOpMOM, MepeMEILIMBAIOT H PHIBTPYIOT Yepe3 CyXoi
GUIBTP B CYXYIO KOJOY, KOTOPYIO 3aKpbIBAIOT NpobKo#. Yepes 15 MUH U3MEPSIOT OMTHYECKYIO ILTOTHOCTD
OKPAUIEHHOTO IKCTPAKTa Ha crlieKTpodoToMeTpe NpH MUIMHE BOJHBI 395 HM WIH Ha POTO3JIEKTPOKOIOPH -
MeTpe cO CBETOQUIBTPOM, MMEIOIIMM MAKCHMYM MpOMNYCKaHUs B MHTEepBaie UTHH BOJH 390—405 HMm.
TonUKnHY MOMIOLAOLETrO C/10s1 KIOBETHI BBIOUPAIOT TAKUM 00pa3oM, YTOObI NMOJYyYUTh 3HAYEHHE ONTHYEC-
KOl 1JIOTHOCTH B NIpeaefiax NpsiIMOJIMHEHHOIo y4acTKa rpaiyHpoOBOYHOIo rpadukKa.

B kauecTBe pacTsopa CpaBHEHUS MPUMEHSIOT X10podopM.

O1HOBpEeMEHHO C BbINIOMHEHHUEM aHAIM3a MPOBOAST KOHTPO/IbHbIM ONbIT Ha 3arpsi3HEHKE peakTHBOB.

W3 cpenHero 3HaudeHsi ONTHUYSCKOH I[UIOTHOCTH KaXIOro aHATU3UPYEMOrO pacTBOpPa BLIYUTAIOT
cpeldHee 3HAaYeHHEe ONTHYECKOH TUIOTHOCTH KOHTPOJABHOIO OMBITA.

Maccy THTaHa RaxomaT no rpaayHpoBOYHOMY TpaduKy.

(U3menennas penakuns, Mam. Ne 1, 2).

2.3.2. Hocmpoenue 2padyupoeounoeo epaguxa

B ceMb nenuTebHbIX BOPOHOK BMECTHMOCTBIO 100 cM3 BBOAAT o 20 cM3 pacTBOpa CONAHON KUCIOTHI
(1:9) ¥ B ulecTs U3 HHUX rociegoBatebHO npuwiusBatot 1,0; 2,0; 4,0; 8,0;-12,0; 15,0 cM3 craHmapTHoOro
pactBopa b Ttana. B nenutenbHble BOPOHKM H06GABNSIOT MO S cM? pacTBOpa aCKOPOHHOBOM KMCIOTHI M
yepe3s 3 MuH nobasasioT no 10 cM? pactBopa aMaHTUnupuaMeTaHa. [ajiee aHaIU3 NMPOBOMAT KaK YKa3aHo
B 1. 2.3.1. Tlpy M3MEPEHUHM CBETOMOTNOIIEHHUS B KaYeCTBE PACTBOPA CPAaBHEHMS HMCIIOJb3YIOT 3KCTPAKT B
CelbMOU AeNUTENLHOH BOPOHKE, HE ColepXallield THTAH.

[To mony4eHHBbIM 3HAYEHHSIM OMNTHYECKON ILTOTHOCTH if COOTBETCTBYIOIIMM MAacCaM THTaHa CTPOST
FPalyUpoBOYHBIN rpadHK.

(A3menennan penakuus, Ham. No 2).

24 O6paboTKa pe3yJbTaTOB

2.4.1. Maccosyio nosc TuTaHa (X) B NpoUEHTax BBIMUCASIOT 110 dopMyie

rie m; — Macca TMTaHa B aHanusupyemoit npobe, HauAeHHas MO rPalyupoOBOYHOMY rpadHKy, T;
m — Macca HaBeCKM CTaid, COOTBETCTBYIOLias aTMKBOTHON YACTH pacTBopa, I.
(A3meHennas pepaxums, Uam. Ne 1).

3. ®POTOMETPUYECKUH METOJ ONPEIEJIEHUA TUTAHA

3. CyuwuiHOCTL MeToOAAa
Merton ocHOBaH Ha 00Pa30BaHUY OKPAIIEHHOTO B XEAThIH 1{BET KOMIUIEKCHOI'O COCAMHEHHS TUTaHa
C AUAHTUITUPHIIMETAHOM B COIIHOKHUC/ION Cpelie ¥ M3MEPEHUY CBETOMNOTIOWEHHS ITOJyYeHHOTO pacTBopa
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NpH JUTHHE BOJIHBI 395 HM. [Ipu MaccoBoit nose THTaHa o 0,1 % maccoBas nonst Bojbdpama B npobe He
NoJDKHA npeBbiniats 1,5 %.

XKenezo (III) u BaHamuit (V) BOCCTaHABIMBAIOT ackopOMHOBOH KucioTod. Bonbdpam M HHOOHI
KOMIUIEKCYIOT COOTBETCTBEHHO 0pTodoCcOpHON U BHHHOIA KUCJIOTAMHU.

(M3menennas penakumg, Ham. Ne 2).

32. Annmapatypa MU pPeakKTHUBBI

CnektpodoToMeTp WiH POTO3NEKTPOKOIOPUMETP.

Kucnota consinast o F'OCT 3118 win T'OCT 14261 u pas6amnennas 1:1, 1:9, 1:100.

Kucnora cepuast mo F'OCT 4204, paz6asnennas 1:1 u 1:2.

Kucnora asotHast no FOCT 4461 wmu TOCT 11125.

Kucnora oprodocdopHas.

Kucnota sunHas no TOCT 5817, pacTBOp ¢ MaccoBo# KOHLEHTpauueii 20 r/am’.

Kucnora ackopbuHoBasi, pactop 100 r/amM3, cBeXeNpHroTOBIEHHbIM.

AMMHak BoaHbi no- I'QCT 3760.

Kanuit nupocepHokuciabiit no FTOCT 7172,

JIMaHTHIHMPMJIMETAH, PAacTBOp 4 T/IM3, CBEXENPHIOTOBIEHHBIA B COISTHON KHCIIOTE (1:6).

Keneso kapboHuabHoe panuotexHuyeckoe o FOCT 13610 wan I'CO C-1, Xeyne3o yKUCTOE THHA
008 XP.

YHUBepcaibHbIH MHAMKATOP, OyMara.

Turan merauimdeckuit mo TOCT 19807.

HHo6Hil CepHOKHUCIIbIN, pacTBop ¢ KoHueHTpauuei 0,001 r/cM® NMPUroTaBIMBAIOT OXHUM M3 HIXe-
YKa3aHHBIX CITOCOBOB:

0,1 F METAJUTHYECKOTO HHOOHS MOMEILAIOT B IUIATHHOBYIO YalLIKY, TPHOaBAOT 5 cM3 propucTOBOIOPOI-
HOIt KMCJIOTBI M 110 KATUTSIM a30THYIO KHCJIOTY IO TIOJIHOTO PACTBOPEHHS HABECKH. 3aTEM K PacTBOpY N0DaBISIOT
10 cM cepHO# KMCIIOTHI M BHIIAPMBAIOT 0 N1apOB CEPHOM KHUCIOTHI. PacTBOp OX/1aXIAI0T, NEPEHOCST B. MEPHYIO
KOJIGY BMECTHMOCTBIO 100 cM3, IOBOST 10 METKH CepHOM KMCIOTOM (1:2) ¥ NepeMeLHBAIOT.

0,1 r MeTaUINYEeCKOro HUOOHs MOMELIAIOT B KONOY HJIM B CTAKAH BMECTUMOCTBIO 100—150 cm?,
NpUGaBASIOT 2—3 cM> a30THOM KMCIOThI U 40 cM? CepHOW KMCJIOTBI U PACTBOPSIIOT [IPH HAarpeBaHUH. Tlocne
[OJIHOTO PACTBOPEHMS HABECKH PACTBOP OXJIAXIAIOT, IEPEBOISAT B MEPHYIO Konby BMecTHMOCThIO 100 cM3,
JOBOJAT IO METKH BOIOH H TIEPEMELIUBAIOT.

CTaHIapTHBIE PacTBOPbI THTAHA FOTOBSAT, KaK YKa3aHo B IL. 2.2.

33 [IpoBeneHune aHanusa

3.3.1. HaBecKy CTaJlil B COOTBETCTBMH C Tab. 2 MOMEIL@IOT B CTaKaH BMeCTUMOCTbIO 100—150 cM3 K
pPacTBOPSIOT MK HarpeBaHuu B 30 cM3 consHON KUCIOTH U 5—7 cM3 a30THO# KHMCJIOTbI, NPHIMBAs ¢ 110
KarUTsaM.

JonyckaTcsa Apyrue crocoObl paCTBOPEHHMS HABECOK CTallH, 0DECTIEYMBAKOLLHE MTOJIHOE PA3JIOKEHHUE
npoObi ¥ He Tpebyrolliie BHECEHUSI M3MEHEHUI B JAbHEHLIME CTAMK aHAIM3A.

ConepXHMoe CTaKaHa OXJIAXIAIoT, IPWIKHBAIOT 15 cM3 cepHoit kucoThl (1:1), 2—3 cM? oprodocdop-
HOWM KHCJIOTHI (€C/IU CT&Th COAEPXKHMT BOJ/lbGPaM) U BbITAPMBAIOT 4O MOSBIECHUS MAPOB CEPHONH KUCHOTHI.
CTakaH ¢ pacTBOPOM OXJIaXIAIOT, MIPHIMBAIOT 15 cM3 pacTBopa BHHHOM KHCJIOTHI (€C/IH CTlb COACPXHT
HUOGHIT ¥ TAHTAT) U pacTBOPsIOT coiu B 20 cM3 cosisiHOM KUCnoThbE (1:9) NpH HarpeBaHUH.

Tabnunua 2

MaccoBas gons THTaHa, % Macca HaBecKH, T Bmectumocts Mﬁp”"“ ’ Obmem M“KBO;THM
xonbsl, cM i 4acTH, CM
)
Or 0,01 z0 0,1 BKTIOY. 0,5 100 ! 20
Cp.01 » 05 » 0.2 100 } 10
» 0,5 » 1,0 0,2 200 _ 10
» 1.0 » 20 » 0,2 200 ' 5
» 20 » 3,5 0,1 200 i 5

PactBop GHIbTPYIOT Yyepe3 GuibTp «benast jneHTa» (OCHOBHOM GWIbTPAT) M MpOMbIBAIOT GWIbTP ABa
pasa colsiHoi Kuciortoit (1:100) u aBa pasa Bonoit. DUJIBTP C OCANKOM MIOMEUIAIOT B THIEJlb, BbICYLLIMBAIOT,
030JISIIOT, MpoKatuBatoT npu 600—700 °C u cruiaeisioT ¢ 1 r nupocepHokucaoro Kanusi. [hias oxnaxaaor
M PacTBOpSAIOT MpH HarpeBaHud B 20—30 cm? consHo# kucnoThi (1:9).

TMonydyeHHbI PacTBOp MPUCOEAUHAIOT K OCHOBHOMY (iibTpaTy, NEpEeHOCAT B MEPHYIO KO0y B
COOTBETCTBMHM C Tabi. 2, JOIUBAIOT 40 METKM cojisiHo#M KuciaoToi (1:9) u nepemeinBaiot. Yacts pacTBopa
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OTWIBTPOBBIBAIOT Hepe3 CyXoi (uiIbTp, oTOpachiBasi NepBble MopuUUH unbTpaTa. B 1Be MepHbIe KONOLI
BMecTHMOCTbIO 100 cM? NOMELIAIOT aIMKBOTHbIE YacTH PACTBOPA B COOTBETCTBMM ¢ Tabi. 2. B kawiyio
Konby npuoassisiioT no S cM3 pacTBopa ackopGUHOBOM KUCIOThI, NepeMeluBanoT. Yepes 5 MUH 106aBISIOT
no 15 cm? consHoit kucaotel (1:1) U B onHy M3 Kon6 npuiusaiotr 10 cM3 pacTeopa JAUAHTUNUPUTIMETAHa.
PacTBopbl B KOA6ax AOAMBAIOT IO METKH BOJOH U MepEMELINBAIOT.

Hepes 45—50 MUH 13MepsSIIOT ONTHYECKYIO ILUIOTHOCTD MOJYYEHHbIX PACTBOPOB Ha CNIEKTPOGOTOMETpE
NpH JUTMHE BOJIHBI 395 HM UM Ha POTOINEKTPOKOJIOPUMETPE CO CBETOMWIBTPOM, HMEIOIIMM MAKCUMYM
NponyckaHust B uutcpsaie MLMH BonH 390—405 uM. ToMlUMHY MNOINOLLAIOIIETO CBET CAOS KIOBETh
BbIOMPAIOT TAKUM 0Opa3oM, YTOOB! MOTYYHTh 3HAYEHHUE ONITHUYECKOH TUIOTHOCTH B MpeaeNax NpsMoIUHeR-
HOTO Y4acTKd I'palyMpOBOUYHOTO rpaduka.

TTpu aHann3e HHOBUHCconePXKALLMX CTANeH ONTHYECKYIO TIOTHOCTh PACTBOPOB U3MEPSIOT B UHTEPBAJIE
JUTHH BONTH 410—430 HM.

B kawecTBe pacTBOpa CpaBHEHMS! MCITOJB3YIOT WIMKBOTHYIO YacTh PacTBOpA, COMEPXAILYIO BCE
DCAKTHBBI 32 UCKJIIOUEHHEM AUMAHTUNIMPUIMETAHA.

OnHOBPEMEHHO C BHINOIHEHHEM aHATM3a TPOBOISAT KOHTPOJbHbIM OIBIT HA 3aIPA3HEHHE PEAKTUBOB.

M3 cpeanero 3HayeHMs1 ONTHYECKOH TUIOTHOCTH KAaXIOrO aHAJM3HPYEMOro pacTBOpPa BbIYMTAIOT
cpe/Hee 3HaYEHUE OMTHYECKON MIOTHOCTH KOHTPOJILHOFO OIbITA.

Maccy TuTaHa Haxo4sT MO rpagyMpOBOYHOMY IpadUKy.

3.3.2. Hocmpoenue 2padyupogounozo epaguxa

B ceMb cTakanos BMecTHMOCTbIO 100—150 cM? noMmeraioT KapGOHHIBHOE XeJIe30 U pacTBOp HHOGUS
B KOJIMYECTBAX, COOTBETCTBYIOUIMX COAEPKAHUIO MX B aHANH3HPYEMOH 1Tpobe, WIM HABECKH CTAIH, GJIU3KOM
M0 COCTaBY K QHAIM3MPYEMON M He co/lepxaulei THTaH. B miecTs U3 HUX MOCIedOBATENBHO IMPWINMBAIOT
1,0; 2,0; 4,0, 6,0; 8,0 u 10,0 cM® cranmaptHoro pactsopa A TuTaHa. CeObMO#H CTaKaH CIYXHT IUIS
NpoBeJEHUS KOHTPOJIbHOTO onbiTa. [lajsiee aHalu3 npoBoOAT, KaK ykasaHo B . 3.3.1.

BmectumocTs MepHo#t ko6l 100 cm3, 06bem anuxBoTHOM yacTtu 10,0 cM>. TIpu H3MepeHHH cBeTo-
MOIJIOIEHHST B KAYECTBE PACTBOPA CPaBHEHHS MCIOJNB3YIOT PACTBOP B CEIbMOM CTaKaHe, HE COAEPXKAallHii
THTaH. [1o nosiyyeHHbIM 3HaUEHUAM ONITHYECKON TTOTHOCTH M COOTBETCTBYIOUIMM MAaccaM THTAHa CTPOST
rpalyMpoBOYHbBIH rpadHK.

3.2—3.3.2. (N3menennas peaaxuus, Mam. Ne 1, 2).

34 O6bpaboTka pe3yJnbTaToB

3.4.1. Maccosyio 10110 THTaHa (X) B MPOLEHTAX BHIYUCIAIOT Mo GopMye

m
X= '; . 100,
rne m; — mMacca TMTaHa B aHaJIM3UpYeMoi npobe, HailneHHas no paayupoOBOYHOMY rpacbm(y, r,

m — Macca HaBeCKH CTATH, COOTBETCTBYIOLUAS AJIMKBOTHOH 4acTH pacTBoOpa, T.
(M3menennas penakuma, Ham. Ne 1).

3.42. HopMbl TOYHOCTH M HOPMATHBbI KOHTPOJISE TOUHOCTH OMNpeleNcHUS MacCOBOM [NOM THTaHA
NpUBEREHBE B TAOM. 3.

Ta6nuua 3

T
Honyckaemoe pacxoxneHue, %
Morpetu-
HOCTB pe- IOBYX CPEIHMX JITATOB aHa-
Maccosas noas TuTaHa, % 3yana$§B peayanaF::)B aHa- 11!31);::2;!1- T%C;ﬁl:xﬂ- p;.}s{);a cTanaapr-
aHajK3a /1432, BBINOJHEH- Horo obpasua or
onpenene- onpenese-
HBbIX B Pa3/IHy- it it aTTeCTOBAHHOTO
HBIX YCTOBHSAX 3HaYCHHUSA
Ot 0,005 no 0,01 Bxtiou. 0,003 0,004 0,003 0,004 0,002
Cs 0,01 » 0,02 » 0,005 0,008 0,007 0,008 0,004
» 0,02 » 0,05 » 0,006 0,010 0,008 0,010 0,005
» 0,05 » 0,1 » 0,013 0,020 0,016 0,020 0,010
» 0,1 » 0,2 » 0,024 0,030 0,024 0,030 0,010
» 0,2 » 0,5 » 0,03 0,04 0,03 0.04 0,02
» 0,5 » 1,0 » 0,04 0,05 0,04 0,05 0,03
» 1,0 » 2,0 » ! 0,06 0,07 0,06 0,07 0,04
» 2,0 » 3.5 » | 0,09 0,11 0,09 0,11 0,06

(U3menennas penakuus, Ham. Ne 2).
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