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M EXTOCYA4APCTUBEHH HTU B 1 CTAHAOAPT

OO Cbl CBAPOYHbLIE MNAB/IEHbBIE
MeTogpl OnpeseneHns OKCUaa LMPKOHMS

Melted welding fluxes.
Methods of zirconium oxide determination

[ata BBefeHns 2000—01—01

1 O6nacTb NpUMeHeHNUS

HacTosuwnii cTaHAapT ycTaHaBIMBaeT POTOMETPUYECKUIA METOA ONpPeaeNeHnst OKCUaa LMPKOHNUS Mpu
cogepXaHuu ot 0,5 80 5 % 1 TUTPUMETPUYECKNIT KOMMIEKCOHOMETPHYECKMIA METO ONpeaeneHns okcuaa
LMPKOHUA npun cofepxkaHun ot 3,0 go 25 %.

2 HopMmaTtuBHble CCbIIKU

B HacToslLemM cTaHAapTe MUCMO/b30BaHbl CCbITKW Ha CreAytoLye cTaHAapTh:

[OCT 3118—77 Kwucnota consiHasa. TexHU4eckue ycnosus

FOCT 3760—79 AMMMaK BOAHbI. TEXHNYECKME YCNOBUS

FOCT 3773—72 AMMOHWIA XN0PUCTbIA. TeXHUYeCKne ycnosms

FOCT 4204—77 Kwucnota cepHas. TexXHUYecKue ycroBus

FOCT 4328—77 HaTpua ruapooKuCh. TexHUYecKune ycnosus

[OCT 4461—77 Kwucnota a3oTHad. TexHUYyeckue ycnosus

[OCT 5456—79 [unpokcunammHa rugpoxnopug. TexHUYecKue ycrosus

FOCT 10652—73 Conb gnHatpmeBas atuneHgmaMmuH-N. N, N', N'-TeTpayKkcycHoW KUCNOTbl 2-noj-
Has (TpunoH b)

FOCT 18300—87 CnupT 3TWO0BbLI PEKTUPUKOBAHHBIA TEXHUYECKMNIA. TEXHUYECKNE YCIOBMA

FOCT 22974.0—96 ®ntocbl cBapoyHbIe NnasneHble ObLiMe TpebGoBaHWUsA K MeTofaM aHanm3a

FOCT 22974.1—96 ®ntocbl CBapOYHble Nnas/eHble. MeTofbl pa3noXxeHus GTHOCOB

FOCT 22974.4—96 ®ntocbl CBapOYHble Mas/eHble. MeToA onpefeneHns oKcuaa antoMUHNUA

FOCT 22974.9—96 ®ntocbl cBapoUHble MnasneHble. MeTodbl onpefeneHns okcuga tutaHa (1V)

3 O6wwe TpeboBaHWs

O6uwue TpeboBaHMA K MeTogam aHann3a —no FOCT 22974.0.

4 ®OTOMETPUYECKUIA METOA ONPeAeneHns oKcuaa LIMPKOHNS

41 CywwHoCcTb MeToga

MeTog, OCHOBaH Ha 06pa3oBaHUW KOMM/IEKCHOIO COeAMHEHNS LMPKOHMS € apceHas3o 111, okpalleH-
HOTO B CMHMIA LiBeT. ONTUYECKYIO MI0THOCTb OKPALLEHHOr0 pacTBOpa U3MepstoT Npu A/IMHE BOMHbI 665 HM
(KpacHbIil cBeTOGUALTP).

W3paHue odmumansHoe
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4.2 Annapatypa, peakTuBbl H PacTBOpbI

CnexkTpohoTOMETP MNN (OTOINEKTPOKONOPUMETP.

Kucnota aszotHad no MOCT 4461.

Kucnota cepHas no FOCT 4204. pas6asnenHas | : 4, 1: 10.

Kwncnota constas no FOCT 311S, pas6aBneHHad 1: 1, 1:5, ¢ MONAPHON KOHLEHTpaL el 3KBMBa-
NeHTa 2 mons/gms

AmMMmuak BogHbI no TOCT 3760.

AMMOHMIA xnopucTelii no TOCT 3773, pacTBOp MaccoBoi KoHueHTpaummn 0.2 r/cm5m 0.03 r/cmb

'mppokennammHa rugpoxnopug no FOCT 5456. pacTBOp MaccoBoi KoHueHTpauumn 0.2 r/cm5.

CnupT 3TUNOBLIA PEKTUMKOBAHHbIN TexHuyeckuiA no FTOCT 18300.

MeTunoBbIN KpacHbld (MHAMKATOP), CMUPTOBLIA PacTBOP MaccoBoi KOoHUeHTpauyuu 0,001 r/cm3.

ApceHnaso |11, pactBop maccoBoii KoHueHTpauum 0,001 r/cm3; 0,1 rapceHaso Il pacTBopstoT B BOge,
[o6aBnAT 15 cm3conaHoin kucnotel (1 :5). NepeHOCAT B MepHYH0 Konby BMecTuMocTbio 100 cmM3 v BOgOiA
[OBOJAT 0O METKM.

CTaHAapTHble pacTBOPbI OKCUAA LIMPKOHMS.

PacTtBop A: 2.77 T LMPKOHMS XNOPOKCKUAa 8-BOAHOI0 PacTBOPSOT B BOAE, A06aBnst0T 70 cM3CONSAHOW
KUC/OTbI, ONNBAKOT B MepHOI konbe fo 1000 cm’ BOfoM M nepemelLnBatoT. PacTBop A MMeeT MacCcoByHo
KOHLieHTpauuo okenaos umpkoHus 0,001 r/cm3

MpoBepaoT MacCcoBYK KOHLEHTpauuio cTaHfapTHOro pactsopa A: 25 cM’ pacTsopa MOMeLIaloT B
CTakaH BMecTumocTbio 250—300 cM51 NPOBOAAT OCaXAeHWe TMAPOoKCUaa LMPKOHMSA aMMuakom. Pactsop
C 0cafkoM OcTaBnstoT Ha 20—25 MUH, 3aTeM 0Caf0K OT(UILTPOBbLIBAOT Ha PUALTP «-6efas NeHTa» K
npombiBaloT 4—5 pa3 pacCTBOPOM XJIOPUCTOr0 aMMOHMS MaccoBOW KoHueHTpauuu 0,03 r/cm3

dunbTP C 0CagKOM NOMeLIaKT B NMPOKaNeHHbI 40 NOCTOSHHOM Macchl PaphopoBbIi MAKM NAAaTUHO-
Bblli TUreNb, BbICYLUMBAIOT, 030/1AK0T M NpoKaamBaloT npu TemnepaType 1000—1050 “C 4O NOCTOSHHOM
maccbl. OfHOBPEMEHHO NMPOBOAAT KOHTPO/IbHbIV OMbIT Ha 3arpsAsHeEHWe peakT1BOB. MacCoBYt0 KOHLEHT-
pauuio pacTeopa okcuga UmMpkoHus C, r/cm5 BbIUUCAAIOT Mo (opmyne

C_(m\~ S (T3 om (l)

roe /M —macca TUIs ¢ 0CafikoM OKCUAa LIMPKOHUA, T;
T2—macca TMrna 6e3 ocagka okcuaa LMPKOHUS, T;
niy —macca TUrns ¢ 0CafjkoM B KOHTPO/IbHOM OMbITE, T;
;4 —macca Turns 6e3 ocagka B KOHTPOSIbHOM OMbITE, T;
V —ob6bem pacTBopa A, B34TOro A4s1s aHanm3a, cM3.

PactBop B: 10 cm* pacTBopa A MepeHOCAT B MepHYH K0nby BMeCcTUMOCTbi0 1000 cMm5, 4OBOAAT BOAON
[l0 METKM 1 NepeMeLLnBaloT. PacTBop b MMeeT MaccoBYIO KOHLEHTpaLuio okenga uupkoHus 0,00001 r./cmb.

4.3 TlposeseHue aHanu3a

Mocne pasnoxeHus gntoca no FOCT 22974.1 annKBOTHYH 4YacTb pacteopa 20—50 cm3 nomeluaroT
B CTakaH BMeCcTMMOCTb0 300—400 cm5 (ecim paxToXeHHEe HaBeCKW MPOV3BOAMIIOCH NaBneHnem), fo6as-
nAT 3—5 cM5 KOHLEHTPMPOBaHHOW a30THOW KMUCOTbl M OCTOPOXHO NpuaMBatoT 10 cM5 KOHLEHTPUPO-
BAHHOW CepHOM KMCNOTbl. PacTBOp ynapmsaroT A0 FyCTbIX NapoB CEPHON KUCMOTbl. CTakaH C pacTBOPOM
OX/IKAA0T, XOPOLWO O6MbIBAIOT CTEHKW CTakaHa BOJOW W BbiMapvBaHue MOBTOPSAIOT. 3aTeM pacTBop
oxnaxgaroT, npuameatoT 20 cm’ consiHoit kucnoTbl (1 : 1), 10 cM5B0oAbI M HArpeBatoT 0 IaTHOrO pacTBO-
peHus cepHoKuMcnbIX coneit. K pactBopy npunvsatoT 20 cM5 pacTBopa X/I0PMCTOT0 aMMOHUS MaccoBOM
KOHUeHTpauun 0,2 r/cm3 HarpesatoT fo 70—80 'C, fobaBnatoT 2—3 Kanjum MeTWUI0BOrO KpPacHoro u
pacTBop aMMMaKa o U3MeHeHWs LBeTa MHAnKaTopa. [na BblfeNeHns ocafKa pacTBop HarpesatoT 3—5 MUH,
He [0BOASA A0 KuneHus. OcafoK OT(WUNbTPOBLIBAOT Ha QUAbTP «6enas neHTa», NPOMbIBAIOT 2—4 pasa
ropsyeii Bofoi. OcafoK MOMYTOPHbIX OKCWMAOB CMbIBAKOT C (MbTpa ropsyeill CONSHON KWUCMOTOW C
MO/IAPHON KOHLEHTpaumeli 3KBMBaieHTa 2 MOAb/AM5 B CTakaH, B KOTOPOM MPOM3BOAUNOCH OCAXKAEHUE.
PacTBOp HarpesatoT 40 NOSIHOFO PACTBOPEHNS OCAfKa, MEPEHOCAT B MEPHYIO KONBY BMECTUMOCTbIO 500 cMm5
1 JOBOAAT [0 METKW PacTBOPOM COMSHON KWUCNOTbI 2 MO/b/AM3.

OT6MpaloT anMKBOTHYIO YacTb pacTBopa 0,5—5,0 cm3 (B 3aBMCMMOCTM OT MacCoBOW [ONM OKCuaa
LIMPKOHMA BO (h/IOCE) B MEPHYH Konby BMeCTUMOCTbIO 50 cm5 npubasnstoT 10 cmM3 pacTBOpa COMSHON
Kucnotel 2 Monb/am5 0.5 cM3pacTBopa rHAPOKCUNIAMHHA COMIAHOKUCIONO, HarpesatoT A0 KuneHus. Pac-
TBOP B Konbe oxnaxgatoT, npubasnstoT n3 6topeTkn 1 cm3 pactBopa apceHaso |ll, goBogaT go MeTku
pacTBOPOM CO/IIHOW KMUCNOTbI 2 MOMb/AM3. ONTUYECKYHO M0THOCTb M3MEPAIOT Ha CMeKTPOGoTOMeTpe Npu
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[JIMHe BO/HbI 665 HM Ha (DOTO3NEKTPOKOIOPUMETPE C KPacHbIM CBETO(MMNLTPOM. B kavecTBe pacTsopa
CPaBHEHMSA WCMOMb3YIOT PacTBOP KOHTPO/ILHOIO OMbiTa, NMPOBEAEHHbIN Yepes Bce CTaguu aHanmsa. Maccy
OKCUJa LMPKOHWUA B rpaMmax HaxofAaT mo rpafyvMpoBOYHOMY Tpadnky.

4.4 TlocTpoeHue rpagyvpoBOYHOIO rpaduka

B 1eBATb MepHbIX K036 BMeCTUMOCTbI0 50 cM’ nocnefoBaTelbHO BHOCAT M3 MukpobropeTku 0,3; 0.5;
0,7, 0,9; 1.1; 1.3; 15; 1,7 n 1,9 cm' cTtaHgapTHoro pacteopa b. yto cootsetctsyet 0.000003; 0.000005;
0.000007; 0.000009; 0.000011; 0,000013; 0,000015; 0,000017; 0.000019 r AvOKCKAA LMPKOHUSA, B AECATYIO
Konby BHOCAT 2—3 cM3 pacTBopa COMSAHON KMCNoTbl 2 Monb/AmM3. 3atem npuamsatoT no 10 cM3 consiHoi
KMUCNoTbl 2 MONb/AM3 1 ganee aHanu3 BeayT no 4.3. PaCTBOPOM CpaBHEHWS CMY>XWUT pacTBop 6e3 cTaHAapT-
HOro pacTBopa OKCUAA LMPKOHUS.

4.5 O6paboTka pe3ynbTaToB

4.5.1 MaccoByto JON0 OKCcuaa UMPKOHUS .V, %, BbIUMCASIOT Mo Gopmye

rge T — Macca OKCMAa LMPKOHUA, HaliieHHas No rpagyvpoBOYHOMY rpaduky, T;
T, —Macca HaBecku (hiroca, COOTBETCTBYIOLLAS aIMKBOTHOM YacTu pacTeBopa, I.
452 HopMbl TOYHOCTU 1 HOPMATMBbLI KOHTPONS TOYHOCTU OMNpefefieHnss MaccoBoW JONM OKcuAa
LMPKOHMA NpuBedeHsl B Tabnuue 1

Tabnuua 1
B npoueHTax

[lonycKaeMoe pacxoxpeHue

MaccoBas [40M OKCMAA LUPKOHMSA a S
«t di <6

Or 05 ao lsknwu. 0.07 0.08 0,07 0.08 0.04

Ce. 1« 2 » 0.09 0.12 0.10 0.12 0.08

= 2 ¢ 5 » 0,15 0.19 0,15 0.19 0.10

» 5 10 » 021 0.26 0.22 0.27 0.14

=10 25 0.30 0.40 0,30 0.40 0.20

5 TWTpUMETPUYECKUIA KOMMNIEKCOHOMETPUYECKUI METOZ OnpeaeneHuns
OKCMAA LMPKOHMA

51 CyuwHocTtb MeToAa

MeTof OCHOBaH Ha TUTPOBaHWM MOHOB UMpKoHUS (IV) TpunoHom B B MpUCYTCTBUM MHAMKaTOpa
KCU/IEHON0BOr0 opaHxxesoro npu 80—90 ‘C. Hannume B pacTtBope 40 30 M antOMUHUSA, TUTaHa, 40 K) mMr
Xernesa OnpefiesieHnIo LMPKOHUA He MeLuaer.

5.2 PeakTuBbl 1 pacTBOpbI

Kucnota asotHas no MOCT 4461

Kucnota cepHas no FOCT 4204, pas6aaneHHas 1:1.

Kucnota consHas no MOCT 3118. pa3baaneHHas 1:1.

AMMMaK BogHbIn no TOCT 3760.

Hatpuwsa rugpokeng no FOCT 4328, pactBopbl MaccoBoi koHueHTpauun 0,2 r/icm3m 0,01 r/cm3

mapokcmnamuHa rugpoxnopug no FOCT 5456. pacTBop mMaccoBoi KoHueHTpauumn 0,1 r/cm3,

KcnneHonoBbIii opaHXeBbIA (MHAWKATOP), PacTBOP MaccoBoii KoHueHTpauun 0,002 r/cm3

Conb guHatpueBas atuneHgHamuH-N, N, N', N’ -TeTpayKCyCHOIi K1CnoTbl 2-BOAHas (TpWUNoH B) no
FOCT 10652, pacTBop C KOHLieHTpauuein akeuBaneHta 0,05 mons/gm3 9,30 r TpunoHa B pacTBopstoT B
300 cM3 BOAbI, NEPEHOCAT B MepHYHO K06y BMecTuMocTbio 1000 cm3u pa3baansioT BOAON JO METKU.

CTaHAapTHbIV pacTBOp OKCMAA LMPKOHUA FOTOBAT Mo 4.2.

CTaHfapTHbIl pacTBOp OKcufAa antoMuHus rotosat no FOCT 22974.4.
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CraHfapTHbIli pacTBop okcuaa TuTtaHa (V) rotosat no FOCT 22974.9.

MaccoByto KOHLEHTpaL IO TpuoHa b. BbIpaXeHHYI B r/CM* oKCuga LMPKOHWA, YCTaHaBNMUBAOT Mo
CTaHJapTHOMY pacTBOpY OKCMAa LMPKOHWA: B TPU KOHU4YECKMe Konbbl BMecTumocTbio 250—300 cm3
oT6upatoT no 10 cM* cTaHAapTHOro pacTeopa A OKCMAa LMPKOHWUSA W aNWKBOTHbIE YacTW CTaHAAPTHbIX
pacTBOPOB OKCMAa antoMUHUA 1 okenaa TutaHa (1V) B 3aBMCMMOCTM OT MX MaccoBoi 401 B Npobe. PacTeop
pasbaataoT o 100—110 cmM3 1 ocaXX4aloT LMPKOHUIA pacTBOPOM FMAPOKCHUAA HATPUS MacCOBON KOHLEHT-
paumu 0.2 r/cm340 Havana BbiNageHns ruapoKcuaa LMPKOHUA, AaB U3bbITOK ruapokeuaa Hatpus 15 cm3
PacTBOp C 0caZKoM [OBOAAT [0 KUMEHUA U KUNATAT 3—5 MUH.

Ocafiok rmapokcnaa LMpKoHUS oThUIbTPOBBLIBAIOT Ha (hunbTp «benas neHTa*, npombiBaloT 3—4 pasa
ropsi4Mm pacTBOPOM FMApPOKCUAA HATPWSt MacCoBOM KOoHUeHTpauum 0.01 r/cm' n 3—4 pasa ropsiveid BOAOA.
OcafioK rufpokcuga ¢ uabTpa CMbIBAOT B Ty Xe KOnby, rfAe npou3BOAMNOCH OCaXfeHue, QuabTp
npomMbiBatoT 50 cM’ ropsyeid consiHOM kucnotbl (1:1) (06wmii 06bem Bogbl M KMcAoTel 70-80 cm3).
PacTBop B Konbe HarpesaroT [0 KMMeHUSA, NpuaMBatoT 5 cM3 pacTBopa COMSHOKMCIONO rMAPOKCHNaMMHa,
B KMMALLMIA pacTBOP OCTOPOXHO MpW MOMeLMBaHUM npuavsatoT 20 CM’ pacTBOpa rMApoKcuga HaTpus
MacCcoBOW KOHLeHTpaummn 0,2 r/cM3 LecTb Kamefib pacTBOpa KCWIEHOMOBOFO OPaHXEBOr0 U TUTPYHOT
pacTBOpOM TpunoHa b 40 nepexoja OKpackn pacTBopa U3 Ma/IMHOBOW B XKENTYH0.

MaccoByto KoHUeHTpauuto TpunoHa b C, r/cM3oKecnaa ULMPKOHUS, BbIYUCASIOT NO hopmy e

(€)

rge T —wmacca HaBeCKMW, COOTBETCTBYHOLLLAA a/IMKBOTHOM YacTu pacTsopa, T;
V—o6bemM pacTBopa TpuioHa b, 3aTpayeHHOro Ha TUTPOBaHWE, CM3.

5.3 TposeseHve aHanm3a

Mocne pasnoxeHus gatoca no NFOCT 22974.1 50 cM' pacTBOpa NMOMELLIAKOT B CTakaH BMECTUMOCTbHO
300—400 cm3 (ecnim pa3noXXeHne HaBeCKM NPOBOAUIOCH MaBNeHMEM), MPUANBAOT 5 cM3a30THON Kncno-
Tbl. OCTOPOXXHO NPUANBAIOT 10 CM3KOHLIEHTPUPOBAHHOW CEPHOM KUCNOTbI U BbINAPUBAKOT 0 NYCTbIX NapoB
CepHOM KucnoTbl. CTakaH OXNaXAAT, 0OMbIBAIOT CTEHKM CTakaHa BOAOW W BbiNapyBaHWe MOBTOPSIOT.
CTtakaH oxnaxgatoT, fo6asnatoT Bogy A0 100 cmM3y ocaxfatoT rmapoKeuAbl pacTBOPOM MMAPOKCHAA HATpUs
MaccoBoi KOHLeHTpauun 0,2 r/cM3 40 Havana BbiNaZeHNs rMApPOKCUAA LMPKOHWSA, AaB U30bITOK rMApOK-
cuga Hatpua 15 cm3 PacTBop C 0CaflKOM JOBOAAT A0 KUMEHUSA U KUNATAT 3—5 MUH.

BbinaBwnii 0cafoK rMapoKcMaoB (UNLTPYIOT Ha uAbTp «6enas neHTa», NPomMbiBaloT 3—4 pasa
ropsYyM pacTBOPOM FMAPOKCUAA HATPWS MaccoBOl KoHLeHTpauuu 0,01 r/cm3u 3—4 pasa ropsiyeil Bogoi.
OcafioKk ¢ (hu/ibTpa CMbIBAKOT B CTaKaH, B KOTOPOM MPOW3BOAMNIIOCE OCaXAeHWe, (hubTp npombiatoT 50 cm3
ropsyeid consiHoit kucnotbl (1 @ 1) 1 HECKOMbKO pa3 BOAON.

PacTBOop HarpesalOT [0 MOMHOTO PacTBOPeHMA 0CafKa, AOBOAAT [0 KWUMEHWA, npuamsaloT 5 cm3
pacTeopa CO/IIHOKMCNOrO TMAPOKCHIAMUHa, a 3aTeM npubasnsioT (nopuusmu) 20 cM3 pacTBopa rMapoK-
CWfa HaTpus MaccoBON KOHUeHTpaumu 0,2 r/cm3 MpuAMBalOT LIECTb Kanesb pacTBopa KCWAEHOMOBOrO
OpaHXXeBOro 1 TUTPYIOT PacTBOPOM TpuioHa b 4o nepexoga oKpacku pacTBopa M3 ManvHOBOW B XENTYH0.

5.4 O6paboTka pe3ynbTaToB

54.1 MaccoByto 010 OKCuAa LUMPKOHMA X, %, BbIYUCAAIOT N0 (hopmyne

XN — 100 4
T
rge V—o6beM TpuioHa b, n3pacxofoBaHHOro Ha TUTPOBaHWe, CM3;
C —maccoBas KOHLeHTpaLums pactsopa TpunoHa b, BblpaKeHHas B r/cM3 oKcuia LMPKOHWUS;
T —Macca HaBeCKuM (pntoca, COOTBETCTBYIOLLAA aIMKBOTHOWM YacTu pacTsopa, I.
5.4.2 HopMbl TOYHOCTM U HOPMAaTWBbLI KOHTPOJS TOYHOCTU OMpPEeAEeseHnss MaccoBOW AONM oKcuaa
LMPKOHUS npuBefeHbl B Tabnuue .
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aHanu3a, HopMbl TOUHOCTH
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