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MocTaHoBNeHWeM [TocyfapcTBeHHOro Komuteta cTaHnaptoB Coseta MuHuctpos CCCP ot 22 mapTta 1977 r. N? 680
fiata BBefleHWS YCTaHOB/EHa

01.01.78

OrpaHunyeHne cpoka [eiCTBMS CHATO Mo MpoTokony <Nm2—92 MexXrocyfapcTBeHHOro coBeTa Mo CTaHAapTv3auuu,
MeTponorun u ceptugmukauumn (MYC 2—93)

HacToswwii cTaHAapT ycTaHaBIMBaeT POTOMETPUYUECKMIA METOA OnpeaeneHuns TutaHa (Mpy MaccoBoii
fone ot 0,01 go 1,5 %) B 1IerMpoBaHHOM YyryHe.

MeTog 0CcHOBaH Ha 06pa3oBaHUM OKPALLEHHOTO B XKETTO-OPaHXXEBbIVi LIBET KOMMIEKCHOTO COEeAMHEHUS
TUTaHa C AManTUnnpuIMeTanoM B CONSIHOKMUCON cpede. Peakums npoTekaeT Npu MOMSPHON KOHLEHTpauum
3KBMBaneHTa 1—4 Monb/gm3.

MewatoLee BnusHue xenesa (111) n BaHagns (V) ycTpaHstOT nNprbaBieHeM ackop61HOBOI KUCNOTbI.

I. OBW,VME TPEBOBAHWNA
11. OG6uwume TpeboBaHMA K MeTogy aHanm3a —no FOCT 28473—90.
2. ATMMAPATYPA, PEAKTVBbI N1 PACTBOPbI

CnekTpohoTOMETP UK POTO3NEKTPOKOIOPHMETP.

Kucnota cepHas no FOCT 4204—77, pa3baBneHHas 1:4m 1.9.

Kucnota asotHaa no MOCT 4461—77.

Kucnota ackop6rHoBas. 10 %>Hblii CBEXXENPUIOTOB/EHHbI PacTrop.

KucnoTta consiHas no FOCT 3118—77 ¢ MONApHOW KOHLEHTpaLueli skBmBasneHTa 1mMonb/am3, pasbas-
neHHaa 11w 1:100.

[vaHTHNMpHAMETaH, pacTBOP C MaccoBOiA Joneit 5 %, CBEXenpuroToBeHHbIA: 50 I gnaHTunupun-
MeTaHa pacTBOPSAIOT B CONAHOM KWCNOTe C MaNPHON KOHLEHTpaL el akBMBaneHTa 1 mMonb/gm3, LOBOAAT 40
obbema | M’ CONAHON KMCNOTOM TOM Xe KOHLEHTPaLMn 1 NepemMeLLImnBatoT.

Xeneso kap6oHuAbHOe no MOCT 13610—79, 0,2 %-Hblil pacTBOP, FOTOBAT CAeAyOLWMM 06pa3oM: B
cTakaH BMecTMMOCTbio 300 cM3 nMoMeLaroT 2 I KapboHWILHOTO XXenesa, npunvsatoT 80 CM3CePHO KUCNOTbI,
pasbasnieHHON 1:4, cTakaH HaKpbIBAIOT YaCOBbIM CTEKIOM U YMEPEHHO HArpeBatoT 40 MOSTHOr0 PacTBOPEHNS
HaBecku. 3aTeM, NMPMOTKPbLIB YacoOBOE CTEK/I0, OCTOPOXHO MO Kamnifm MpuaMBaloT asoTHYHO KUCNOTY fo
NpeKpaLLeHns BCMIEHNBAHWA 1 PACTBOP BbiNapyBatoT O HOSATEHWUS MapoB CEPHON KMCNOTbl. CogepXmmoe
cTakaHa oxnaxgatoT, npunmsatoT 100 cM3nogpl, HarpeBatoT L0 PaCTBOPEHUSA COMEN 1 OXNaXaaroT. PacTBop
NepeHoCAT B MEPHYH Konby BMeCcTUMOCTbO 1000 cM3 A0NMBAIOT BOAOW 40 METKW U MEpeMeLLBatOT.

TuTtaH meTannnyeckunii no FOCT 17746—96, cTaHAapTHbIE PacTBOPbI TUTaHa.

M3gaHve oguumanbHoe MepeneyaTka BOCKpeLLEHa
K

M3panne ¢ M3ameHernsmn Ne Y, 2, yTBep>KaeHHbIMN B Aekabpe 1982r., anpene 1985r. (MY C 3—8J, 7—85).
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C.2TOCT 2604.10-77

CTaHAapTHbIA pacTBOp A € MaccoBoil KoHueHTpauueld 0.0001 r/cm3: 0.1 r MeTanIMYeckoro TMTaHa
pacTBOPSIOT NPY YMEPEHHOM HarpeBaHuy N 15cM3cepHoi KUCnoTsl. Mocne NOAHOr0 PaCTBOPEHNS HABECKM
npu6asnAloT ANs OKMCAEHUA TuTaHa | cM-' a30THOI KMUCNOTbl. PacTBOP BbINapuBaroT 40 NOABIEHWS NapoB
CEPHOI KNCMOTbI ANS YAaNEeHNs OKUCOB a30Ta, npuaneatoT 30 CM' BOAbl M BHOBb BbINapKBatoT.

MepeBOAAT pacTBOP B MEPHYHO KONOY BMECTUMOCTLIO | AM3, LONMBAKOT 40 METKU CEPHON KWUCMOTOA,
pasbaBneHHoW 1:9, n MepemeLLnBatoT.

CraHaapTHbIli pacTBop b ¢ MaccoBoit KoHLeHTpaumeld 0,00001 r/cm3 100 cM3cTaHgapTHOro pacTeopa/l
NepeHOCAT B MEPHYH K06y BMeCTUMOCTbHO 14M3 fONMBalOT [0 METKM CepHON KUCNOTON, pa3baBrieH-
Holn 1:9, 1 nepemeLLVBalOT.

(M3meHeHHas pefakuuns, N3m. Ne 2).

3. MPOBEAEHUE AHAJTN3A

3.1 [lns onpeaeneHns MaccoBoii JOM TuTaHa 6epyT crefytowye HaBeckmn YyryHa: maccoi 0.5 r (npu
maccoBoii fonie TuTaHa ot 0,01 go 0,6 %). maccoii 0,2 r (Npy MaccoBoii fone TuTaHa cebiwe 0.6 40 1.5 %).

HaBecKy uyryHa nomMeLatoT B cTakaH BMecTuMocTbio 300 cm5 npunuBatoT 40 cM3 CepHO KUCNOTHI,
pasbasneHHON 1:4. cTakaH HaKPbIBAIOT YaCOBbLIM CTEK/IOM W YMEPEHHO HarpesaroT O NMOIHOTO PacTBOPEHUSs
HaBecKu. 3aTeM, NPUOTKPbIB YaCOBOE CTEK/O, OCTOPOXHO MO KannsaMm MpUAWBAKOT a30THYHO KUCNOTY [0
NpeKpaLLeHns BCMeHWBAHWA 1 PacTBOP BbiNapyBatoT fO NOABAEHUA MapOB CePHO KMCNoTbl. CoaepXXmMMoe
CTaKaHa ox/1axgaroT, npuansatoT 50 CM3 BOAb! 1 HArpeBatoT [0 PACTBOPEHUS CONEA.

BTex cnyyasx, korfa npoba He pacTBOPSIETCA B CEPHOI K1cnoTe, pa3basneHHol 1.4, pacTBOpeHuWe BeayT
B 40 cM3CONMAHOM KUCNOTbI, NpUbaBNAs NO Kanism asoTHYK KWCNOTY 4O MOSHOMO PacTBOPEHUS HaBECKM.
PacTBop BbINapunBatoT gocyxa. Cyxoii ocTaToK cmMaunsaroT 10CM3CONSHON KUCNOTbI, HarpeBaroT B TeYeHne
2—3 MVH. npunuBatoT 50 cM' BOAbI 1 HArpeBaroT 40 PacTBOPEHMSA COMeid.

KpeMHUeBYIO KUCMOTY M rpaduT OT(UNLTPOBBLIBAOT Ha PUALTP «benas neHTa». Ocafok Ha (uibTpe
NPOMbIBAIOT HECKO/ILKO pa3 CONAHOM KMCNOTOM, pasbasneHHoin 1:100.

PacTBOp NepeHOCAT B MepHYHO Konby BMecTUMoCTbio 100 CM1, AoNMBatOT BOAOW 0 METKM M Nepeme-
LUMBAIOT.

ANMKBOTHbIe YacTu pacTBopa no 20 cm3(npu maccosoit gone TutaHa oT 0.01 0 0,1%) nno 5cm’ (npu
maccoBoii fone TuTaHa oT 0,1 go 1,5 %) nomeLuatoT B jBe MepHble KOMbbl BMECTUMOCTbIO Mo 100 cM3

B kaxxayto konby npunuearoT no 5cm3 10 %-Horo pacTBopa acKopOMHOBOI KMUCNOTbI, MEpEMELLMBAIOT 1
OCTaB/IAOT Ha 5—7 MWUH 10 MO/IHOrO BOCCTAHOB/IEHWSA TPEXBAJIEHTHONO XeJe3a U NATUBANEHTHOIO BaHaaus.
3aTtem npubasnaoT no 15 cm3 conaHoM KUCnoThbl, pasbasneHHoi 1:1. B ogHy konby nmpuausatoT 10 cm3
pacTBOpa /IMaHTUMHPUAMETaHa C MaccoBoii ganeii 5 %. PacTBop Bo BTOpOil konbe (6e3anaHTHNHPUIMETaHA)
CNYXMWT PacTBOPOM CpaBHeHUs. B 06e konbbl ONVBAIOT BOAY O METKM 1 NEPeMeLLVBalOT.

OnNTMYECKYIO NAOTHOCTbL PacTBOPOB U3MepstoT Yepe3 20—30 MUH Ha (h0TO3/1eKTPOKONOPUMETPE C CU-
HUM CBETOUALTPOM NpU ANIMHE BOJHbI 390 HM.

MaccoByto Ja/o TUTaHa B MPOLIEHTaX HaxoAsAT No rpagynpoBOYHOMY rpatnKy.

(N3meHeHHas pegakums, Vam. Ne 1, 2).

32a.MocTpoeHMe TrpafynMpoBOYHOro rpaduka nNnpm MaccoBOW pfo-
ne TutaHa ot 001 go 0,1%.

ANVNKBOTHbIE YacTK pacTBOpa KapboHMILHOro Xenesa no 50 cM3 nomeLlaroT B OAWHHAALATb MEPHBIX
Kan6 BMecTUMOCTbIO No 100 cm3

B necsTb MepHbIX Kand mpuavsatoT nocnegosatensHo I. 2. 3. 4, 5, 6. 7. 8, 9. 10 cm3cTaHAapTHOro
pactBopa b TuTaHa, 4To cooTBeTCTBYeET 1; 2: 3; 4; 5; 6; 7; 8; 9; 10 MKr TUTaHa NO OTHOLUEHWNIO K UCXOAHOW
HaBecke 4yryHa 0,5 r v anMKBOTHOI YacTu pacteopa 20 cm3

B kaxayto konby npuamnsaroT no 5cm3 10 %-Horo pacTBopa acCKOpOMHOBOW KUCNOTbI, MEPEMELLIMBAIOT U
0CTaBNAOT Ha 10—15 MWH 10 NOIHOrO BOCCTAHOBNEHWS TPEXBA/IEHTHOI 0 XKene3a 1 NATUBA/IEHTHOIO BaHaAus.
3aTem npubaBnstOT No 5cM3CconsHO KUCnoThl, pasbasneHHoli 1:1. Bo Bce kKonbbl NpnbaBnsoT no 25 cm3
pacTBopa AuaHTUNpuIMeTaHa ¢ MaccoBovi faneii 5 %.

B kaxayto konby npuamsatoT BoLy 40 METKW W nepeMelunsatoT. ONTUYECKYIO MAOTHOCTb PacTBOPOB
n3mepatoT Yepe3 20—30 MUH Ha (POTO3NEKTPOKOIOPUMETPE C CUHUM (DUALTPOM NPU A/IMHE BOMHbI 390 HM.

PacTBOPOM CpaBHEHWS CYXWT PacTBOp B OAVMHHAALATONR Konbe, coaepalumii kKapboHUIbHOe Xene3o, a
He TUTaH, NpoLUeALwniA Bce CTafuMmn aHannsa, K KOTOPOMyY NprbaBistoT Te Xe peakTUBbl, YTO U K aHann3u-
pyemoii npobe.



FOCT 2604.10-77 C. 3

Mo HaliieHHbIM 3HAYEHNAM OMTMYECKON MIOTHOCTM PacTBOPOB W COOTBETCTBYHOLLMM MM KOHLEHT-
pauusaM TuTaHa CTPOST FpafyMpPOBOYHbIA rpadivK.

(N3meHeHHas pepakums, N3m. Ne 1, 2).

32.MocTpoeHne rpafjyumpoBOYHOTro rpapuka pangd TtutaHa ot 01
no 0,6 %

AJIMKBOTHbIE YacTu KapOOHULHOMO Xenesa no 125cM* nomMeLlaT B CeMb MePHbIX KONG BMeCTU-
MOCTbHo no 100 cv™*.

B wecTb MepHbIX K06 NpuamBaroT nocnegosarensHo 2,5; 5.0; 7,5; 10; 12.5 n 15,0 cM* cTaH4apTHOro
pactBopa b TuTaHa, uto cooTtBeTcTByeT 10; 20; 30; 40; 50; 60 MKr TUTaHa MO OTHOLUEHWIO K WUCXOAHOW
HaBecke 4yyryHa 0.5 r v anMKBOTHOW YacTu pacTeopa 5 cv™.

B kaxxayto Kondy npunmeatoT no 5 cM* 10%-Horo pacteopa ackopbuMHOBOW KUCMOTbI, MEPeMELLMBAtOT 1
OCTaBNAOT HA 5—7 MWH [0 NOMIHOr0 BOCCTAHOATEHUS TPEXBAIEHTHOI O Xene3a U NATUBANIEHTHOIO BaHa4uA.
3atem npnbaataoT No 15 cM* CONsIHOM KMCNOTbI, pasbasneHHoli 1:1. Bo Bce konbbl npuaneatoT no 10 cm5
pacTBopa AuanTunupuaMeTaHa ¢ MaccoBoi foneii 5 %.

B Kaxayto konby npunuBaroT BOAY 40 METKM U nepemMelunsaloT. ONTUYECKYHO NIOTHOCTb PacTBOPOB
U3MEPAIOT Yepes 45 MUH Ha (POTO3NEKTPOKONIOPUMETPE C CUHUM CBETOUNLTPOM NPU fIMHE BONHbI 390 HM.

B kauyecTBe pacTBOpa CPaBHEHUS CNY>XUT PacTBOp B CelbMOi Konbe, cofepXkalynii KapboHUNbLHOE Xene-
30, NPOBEAEHHbIN Yepes3 BCe CTafuM aHann3a, K KOTOPOMY NpubaBnstoT Te e PeakTyBbl, YTO U K aHanm3un-
pyemoli Mpo6e, HO He cofiepXalLuii TuTaHa.

Mo HaliieHHbIM 3HAYEHWUAM ONTUYECKOW MIOTHOCTW PacTBOPOB M COOTBETCTBYIOLLMM MM KOHLEHT-
pauusM TUTaHa CTPOSAT rPagyvpPOBOYHbIV rpagvK.

33.MocTpoeHne rpafjympoBOYHOro rpadguka ANs MaccoBOW p[o-
nm TutaHa oT 06 o 15%

ANVKBOTHbIE YacTU pacTBopa KapboHWIbHOT0 Xenesa no 5 cM* NoMeLLatoT B OAMHHAALATD MePHbIX KONb
BMECTMMOCTbIO Nno 100 cv*.

B gecaTb MepHbIX Konb npuavBatoT nocnegosartensHo 6.0; 7.0; 8,0; 9.0; 10,0; 11,0; 12,0; 13,0; 14,0m
15,0 cm* craHpapTHoro pactsopa b TuTaHa, 4yto cootseTcTBYeT 60; 70; 80; 90; 100; 110; 120; 130; 140;
150 MKr TUTaHa No OTHOLLUEHMIO K UCXOLHOW HaBecke YyryHa 0,2 T 1 aNMKBOTHOW YacTu pactBopa 5cm*.

B kaxgyto Konby npuameatoT no 2 cv* 10 %-Horo pacTBopa ackOp6MHOBOI KMCNOTbI, NepeMELLMBAtOT
1 OCTaBNAT Ha 5—7 MWH [j0 NOSIHOTO BOCCTAHOANIEHWS TPEXBASIEHTHOr 0 XKene3a U NATUBANEHTHOrO BaHa4us.
3atem npubaaTaoT no 15 cM* consHoi KncnoTel, pasbasneHHol 1:1. Bo Bce konbbl npununsaroT no 10 cml
pacTBopa AnanTunupuiMeTaHa ¢ MaccoBoi fonei 5 %.

B Kaxxayto Konby NpuavBaloT BOAY 0 METKU U MepemMeLLnBatoT.

V13mMepsatoT ONTUYECKYHO NAOTHOCTL PacTBOPOB Yepe3 20—30 MUH Ha (POTO3NEKTPOKOTIOPUMETPE C CU-
HUM CBETO(UILTPOM NpY A/IMHE BOMHBI 390 HM.

B kauecTBe pacTBOpa CpaBHEHWS CMY)XXUT pacTBOP B OAMHHaALATOW Konbe, coaepallmii KapboHUIbHOe
)Keneso, NPOBeAEHHbI Yepe3 BCe CTaAuMM aHanusa, K KOTOPOMY MpubaBnaloT re e peakTuBbl, YTO U K
aHanM3npyemoi npobe, HO He cofepXalluil TTaHa.

Mo HaifeHHbIM 3HAYEHUAM ONTUYECKOW MIOTHOCTM PacTBOPOB M COOTBETCTBYIOLLMM MM KOHLEHT-
pauusm TuTaHa CTPOST rpagyvpoBOYHbBIA rpadvik.

(MN3meHeHHasn pepakums, M3m. Ne 1, 2).

4. OBPABOTKA PE3YJ/IbTATOB

4.1. MaccoByto J0Nt0 TUTaHa B MPOLEHTaxX HaXoAsAT Mo rpagyMpoBOYHOMY rpaguKy.
4.2. AGCONOTHbIE JONYCKAaeMble PacX0X/eHMs pPe3y/bTaToB Napasne/ibHbIX ONpejeneHnin npu aose-
puTenbHol BeposiTHOCTM 0,95 He JO/MKHBI NPEBbILLATL 3HAYEHWI, YKa3aHHbIX B Tabnmue.

AG6CONTHOE Aonyckaemoe

.Macconam gons TUrawa. %
pacxoxpeHue.

or 0.01 ao 0,02 Hkntou. 0.005
Ce.0.2 *0.05 0,008
» 0,05 » 0.10 0.010
» 0.10 . 0.20 = 0.03
= 0.20 = 0.50 - 0.04
» 05 + 10 * 0.05
* 10 = 15 0,07

(M3meHeHHas pepakums, M3m. Ne 2).
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