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M EXTOCVYTAPCTIBEHHB H CTAHIAPT

OJTIOCHI CBAPOYHBIE TUIABJTEHBIE
Mertonpl onpesiesieHds OKCHAA IHPKOHIA

Melied welding fluxes.
Methods of zirconium oxide determination

Jdata spegenns 2000—01—01

1 O0aacTe mpEMeHEeHHA

Hacroguuil craHgapT yeraHaBIMBaeT ((OTOMEIPUYECKUIT METO)I ONPEIEIEH s OKCHIIA IIMPKOHUA IIPU
comepskatHu ot 0,5 10 5 % ¥ TUTPHMETPHYECKMIT KOMIUIEKCOHOMETPHYECKHIT METOI OIPEIc/ICHHSE OKCHIA
LIMPKOHHA IpH comepxanuu ot 3,0 mo 25 %.

2 HopmaTHBHBIE CCHLIKH

B HacrosleM cTaHmapTe UCTOAB30BEAHBI CCRITKI HA CHEOYIONIHE CTAHTAPTHL

I'OCT 3118—77 Kucnota congHasa. TexHHYecKHe yCIOBHA

rocCT 3760—79 AmMuak BogHbli. TexHWYecKre yCIOBUS

I'OCT 3773—72 AMMOHMH XI0pHCTBIN. TexHUYeCKUe YCIOBUA

I'OCT 4204—77 Kucnora cepHasa. TexHHUecKre yCIOBUSI

IOCT 4328—77 Hatpua runpooxyichk. TexHUUeCcKHe YCIIOBHSA

I'OCT 446177 Kucnora azornad. TexHMYeCKHE VCIOBHS

I'OCT 5456—79 I'mopoxkcuimaMHHA THIPoxXIopuI. TeXHHUecKue YCaIoBHs

I'OCT 10652—73 Conap nuHaTpuesasa >tiwneHnaMuH-N, N, N’, N’-TeTpayKkcyCcHOM KUCIOTE 2-BOI-
Hag (TpuioH b)

TI'OCT 18300—87 Cumpr >THJIOBBLIA PeKTHOHKOBAHHBIN TexXHIYeCKHi, TexHudecKue yeaoBUs

TOCT 22974.0—96 @miock cEapouHBle TWIapmeHkle O61Ie TpeGoBaHuI K METOIaM aHAT3a

IOCT 22974.1—96 ®miocel cBapOYHbIC MAABICHBIE. MeTOIBI pasnokeHus (IIOCoB

I'OCT 22974.4—96 Mmiocel cBapoOYHBe TWABICHBIE. MeTon onpegenc HUS OKCHIA ATIOMHHHS

IOCT 22974.9—96 @mockl cBapOYHbBIC MIaBaeHbIe. MeToonl onpeieacHua okeuaa tutaHa (IV)

3 O0umme TpedoBaHud

O6mme tpeGopaHmg K MeTogaM aHamuza — o ['OCT 22974.0.

4 @®oTOMeTPHYECKHII METON ONpee]eHns OKCHIA IIMPKOHIS

4.1 Cymmocth MeToIa

MeTo1 ocHOBaH Ha 08pa30BAHMHM KOMILIEKCHOTO COeIMHEHUS IMPKOHUS ¢ apceHaso II1, okpaureH-
HOT'O B CHHUE 11BeT. ONTHYecKylo IUIOTHOCTE OKPAIEHHOTO PACTBODA U3MEDPSIOT IIPU JJIMHE BOAHEL 6635 HM
(KpacHBI CBETODIIBTD).

Hananme onmmaisHoe



4.2 Annapartypa, peakTHBbI H PACTBOPbI

CnexkrpodoToMeTp HIH (DOTONMEKTPOKOIOPHMETD.

Kucnora azornas o F'OCT 4461.

Kuc:iora ceprag mo I'OCT 4204, pasdasiacnnag 1: 4, 1: 10.

Kuc:iora consnag o I'OCT 3118, pasbapnennag 1:1, 1: 5, ¢ MOIMPHOM KOHLCHTpaLMS i SKBUBA-
AeHTa 2 MOMh/IM3.

Amvmvmak BogHbii o TQCT 3760.

Avmonnii xropucteii mo FOCT 3773, pacteop Maccosoi KoHiteHTpaumm 0,2 r/ev? 1 0,03 r/ems.

Iigpoxciwiamyuna rugpoxtopun mo FOCT 5456, pacTtop MaccoBoil KoHeHTpatun 0,2 r/cm?.

CIIMpT 3TUIOBBIH peKTHMUKOBAHHEIN TexHdeckuil o T'OCT 18300.

MeTHIOBbI KPACHBIA (MHIMKATOP), CIMPTOBELA PacTBOP MaccoBoi KoHuenTpauuu 0,001 r/cm’.

Apcenaso I, pactsop mMaccopoii koHueHTpauuu 0,001 r/cv?: 0,1 r apcenaso II1 pacTeopsioT B BOIE,
pobasnaior 15 cv? comsaHoil kucnotet (1 : 5), NEPEHOCAT B MEPHYIO KOOy BMecTUMOCTHIO 100 M3 1 Bogoii
JOBOIAT OO METKH.

CraHmapTHBIE PACTBOPEI OKCUIA ITHPKOHMNS.

PactBop A: 2,77 I THPKOHMA XJI0POKCHIA 8- BOIHOrO pacTEOPAIOT B Boe, 1ooasmaior 70 cM® consHoit
KHCIIOTHI, TOMTHABAIOT B MepHOi koabe no 1000 cmM3 Bogoi u nepeMentmnpaior. Pacteop A mMeer MaccoByio
KOHIICHTPAIIK 0KCHIoB mupkonug 0,001 r/cm3.

IIpoBepgIOT MACCOBYIO KOHIICHTPAIIMIO CTAHIAPTHOIO PacTBOpa A: 25 cM® pacTBopa IOMEINAlOT B
crakaH BMecTHMOocTBIO 250300 cM® B poBondT ocaxneHHe TMIPOKCHIA THPKOHHAA aMMHAaKoM. PacTtsop
C OCAIKOM OCTAaBISIOT Ha 20—25 MMH, 3aTeM 0CaJoK OT(hUILTPOBLIBAIOT HA (UARTp «Oemast JeHTa» U
IMPOMBIBAKOT 4—3 pa3 PACTBOPOM XJIOPHCTOIO aMMOHKS MaccoBoi KoHueHTpaumu 0,03 r/cm3.

DuneTp C 0CATKOM HNOMELIAIOT B IIPOKAJIEHHBIH 10 TOCTOSHHOM Macchl (pap(QOpOBLIi WIK TLIATHHO-
BBHIIl TUTETh, BRICYIIHBAIOT, O30MMI0T W TPOKATUBaOT npu Temmeparype 1000—1050 °C mo mocrogHHO#R
Maccel. JIHOBpeMEHHO IIPOBOIAT KOHTPOJIBHEIA OIIBIT HA 3arpA3HEHME PeakKTHBOB. MacCcOBYIO KOHIICHT-
PAIIMIO pacTBOpa oKcuna upkoHus C, r/eM?, BRUMCIIIOT 1Mo (GopMye

C= (m, —m,) ;/(m3 —m) : (1)

e #1; — Macca THIJIS ¢ 0caTKoM OKCHIA LIMPKOHUS, T;
mp — Macca TUTIs Ge3 ocaoka OKCHIa IMPKOHHA, T;
My — Macca THIJS C 0CAIKOM B KOHTPOJIBHOM OIIBITE, T;
m, — Macca THIJIS Oe3 ocallka B KOHTPOJIBHOM OIIBITE, I}
¥ — oBbeM pacTBopa A, B3STOrO /15 aHAIN3a, CMS.

Pacteop B: 10 cM? pacTBOpa A mepeHOCAT B MepHYI0 Kondy BMecTuMocThio 1000 cM3, noBongar sonoii
J0 METKH M TepeMelnnBaior. Pacteop b mMeeT MaccoByI0 KOHLIEHTpA1o okcraa mupkonns 0,00001 r/cmd.

4.3 IIpoemeHne aHAIH3A

Iocne pasnoxenud dmoca no F'OCT 22974.1 anvkBoTHYIO Y4acTh pacTsopa 20—50 cv® momenraior
B cTakaH BMeCTHMOCTEI0 300—400 cv3 (ecam pazimokeHHe HaBECKM MPOM3BOIIIIOCH TUIABACHUEM), T0DaB-
0T 3—5 cM? KOHUEHTPUPOBAHHON A30THOM KHMCAOTH M OCTOPOXHO TMPHANBAOT 10 cM3 KoHIEHTpUpO-
BaHHOM cepHO# KHCJIOTH. PacTBop ymapuBaloT 10 TYCTRIX ITAPOB cepHOi KUCIoTH. CTakaH ¢ pacTBOPOM
OXJAXKIAIOT, XOPOUIo 0OMBIBAIOT CTEHKM CTAaKaHa BOJOW M BHITAPHBAHHE TIOBTOPSIOT. 3aTeM pPacTBOD
OxXIAX1al0T, mpuiuBaloT 20 cM? comgHoi kucaots (1 @ 1), 10 cM3 BOIBI ¥ HATPEBAIOT TO MOMHOTO PACTBO-
peHHs cepHOKHCIbX coneit. K pacrsopy npwmsator 20 cM? pacTBopa XJIOPHCTOIO aMMOHHH MAacCCOBOKH
koHueHrpaiun 0,2 r/cm?, Harpesator go 70—80 °C, moBapnsior 2—3 Kamid MeTWAOBOTO KPAacHOTO H
pacTBOp aMMHAKa 10 U3MCHCHIA ITBCTa HHAMKATOPA. [ BRIIeACH A 0cagKa PacTBOP HArPeBaoT 3—35 MHH,
He JoBOASA 10 kKunmeHus. (Qcanok oThWIRTPOBRIBAIOT Ha GHUILTD «B6enas JAeHTa», TIPOMBIBAIOT 2—4 pasza
ropsgueii Bogoi. Ocanok TOIYTOPHBIX OKCHIOB CMBIBAIOT C (DUILTPa Topsuell COMSHOM KHMCIOTOH C
MOJIIPHOM KOHUEHTpAllMell SKBUBAlICHTa 2 MOJIb/IM® B CTakaH, B KOTOPOM MPOM3BOINIOCE OCAKICHNE.
PacTBOp HarpesaoT 10 IOAHOTO PACTBOPEHMS OCANKA, TIEPEHOCAT B MEPHYIO KOOy BMecTMMOcThio 500 cm?
H JOBOIAT JI0 METKH PACTBOPOM COJISHOM KHCIOTH 2 MOIB/IM3.

Or6MpaloT ATMKBOTHYIO acTh pacTsopa 0,5—5,0 cM? (B 3aBMCHMOCTH OT MACCOBOWM JOJM OKCHIA
LUPKOHHUS BO (haioce) B MepHYI0 Koaby BMecTMMOCTHIO 50 cm?, mpubapasior 10 cM? pactBopa comsHol
KMCIOTH 2 Momb/mv?, 0,3 cM? pacTBopa rMIpoKcHWIAMMHA COMSHOKHCIOIO, HArPSBAlOT 00 KMIcHHE. Pac-
TBOP B KOJABe OXTaxmalor, npubasngior u3 Gioperkn 1 cm® pacrsopa apcenaso I, gjosogst m1o meTku
PACTBOPOM COJITHOM KMCAOTEL 2 MOb/IM3. ONTHYLCKYIO IVIOTHOCTE M3MEPSIOT Ha CeKTPohoTOMETPE IIPH
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IUIMHE BOJIHEL 665 HM Ha (GOTO2/ICKTPOKOIOPHMETPE ¢ KpacHhIM ceeTo@miIsrpoM. B KauecTee pacrsopa
CPaBHCHHA MCIIONB3YIOT PACTBOP KOHTPOILHOTO ONBITA, MPOBSICHHEIN Yepe3 Bee CcTaguu aHamusa. Maccy
OKCHMIa IIMPKOHUS B TpaMMaxX HAXOIAT MO IPaIyHpOBOUHOMY TpadbuKy.

4.4 IlocTpoeHne rpaayHpOBOYHOTO IpacthiKa

B meBare MepHEIX KOI0 BMECTHMOCTEHIO S0 ¢M? Hocae10BaTe/ILHO BHOCAT W3 MHKpobioperku 0,3; 0,3;
0,7; 0,9; 1,1; 1,3; 1,5; 1,7 u 1,9 cM? cranpgapTHoro pactsopa B, uto cootsercrayer 0,000003; 0,000005;
0,000007; 0,000009; 0,000011; 0,000013; 0,000015; 0,000017; 0,000019 r guoKCcHIA IIUPKOHHUL, B JSCATYIO
KoGy BHocaT 2—3 cm? pacTBopa comsHOi Kucnorel 2 moab/on. 3areM npuwmsalor o 10 M3 consnoi
KHCIIOTH 2 MOJIR/IM? 1 ganee aHauu3 penyT o 4.3, PacTBOpoM CpaBHEHMS CIIyKMT pacTBop D3 craHiapTt-
HOT'0 PAcTBOPA OKCHIA ITMPKOHHA.

4.5 O06paboTka pe3yILTATOBR

4.5.1 MaccoByio Tomo oKCHIA UUPKOHHUS X, %, BEIMHCISIOT TO (GopMyIe

m
X=2100, 2)
n
1
IJE M — Macca OKCHAA LIMPKOHKS, HAHICHHAY 110 I'PaIyUPOBOYHOMY I'papuKy, T;
ml — MACCa HaBCCKH CDJIIOCEI, COOTBCTCTBYHKOIIA A aJI]fIKBOTHOﬁ HACTH pacTBopa, I.
4.5.2 HOpMLI TOYHOCTH M HOPMATHWBBI KOHTPOJIA TOUYHOCTH OINPEACICHMA MaCCOBOﬁ JOIHU OKCHUIA

IIMPKOHHS OPUBEIeHH B Tabmiare 1.

Taonuma 1
B nponenrax

JommyckaeMoe pacxoXIeHne
Maccorag momsa OKCHOAa IPKOHIA A )
dy dy dy
Or 0,5 mo 1 BKIIOT 0,07 0,08 0,07 0,08 0,04
Cs. 1 » 2 » (4,09 0,12 0,10 0,12 0,08
» 2 » 5 » 0,15 0,19 0,15 0,19 0,10
» 5 » 10 » 0,21 0,26 0,22 0,27 0,14
» 10 » 25 » 0,30 0.40 0,30 0.40 0,20

5 THTpHMeTpﬂ‘IECKHﬁ KOMH.HEKCOHOMBTqueCKHﬁ MeTOoa onpeaecHuA
OKCHJAA ITHPKOHHA

5.1 CymHoeTh MeTO/IA

MeToa ocHOBAH Ha THTPOBAHMHM MOHOB IMpkoHus (IV) TpuiaoHoM B B TIpHCYTCTBMM MHIMKATODA
KcHaeHoa0Boro opat:xkeporo mpu 80—90 °C. Hammauie B pactBope 1o 30 Mr amioMHUHAL, TUTaHa, 10 10 Mr
JKemesa OTpeIeIeH0 IUPKOHWS He MEIlaeT.

5.2 PeaKkTHBBI H PACTBOPbI

Kuciora asordas o I'OCT 4461.

Kuc:iora ceprag o I'OCT 4204, pastasiaernag 1 : 1.

Kucrora consnas nmo I'OCT 3118, paszbapmenHas 1 : 1.

Amvmuak BogHbii o F'OCT 3760.

Harpus rmapokenn o T'OCT 4328, pactBoprl Maccogoit konuenrparuu 0,2 r/cy?® u 0,01 r/eal.

IMimpoxkcwamuHa ruapoxaopun mo FOCT 5456, pacTsop MaccoBoii KoHuenTpaunn 0,1 v/cm3.

KcuimeHomoBhIi opamkeBHIil (MHIMKATOD), PacTBOP MAaccoBoi KoHieHTpaitui (0,002 r/cmd.

Conp qmHaTpueBas sTwIcHIHaMuH-N, N, N, N’ -reTpayKcycHoil KMCJIOTE 2-BogHag (TpwioH b) mo
T'OCT 10652, pacrsop ¢ KoHueHTpauuei skeusaieHTa 0,05 mons/av?: 9,30 r rpuiiona B pacreopsior B
300 cM? BOmBI, TIEPEHOCAT B MEPHYIO Koaby BMecTuMocThio 1000 cv? v pazbasiasior BOOOH 10 METKH.

CTaHAAPTHHIE PACTBOP OKCHIA ITMPKOHUSA TOTOBRAT 10 4.2.

CTaHIAPTHBIN PACTBOP OKCHIA aATIOMHUHUL ToToBgT o ['OCT 22974 .4.



CrannapTHbiii pactBop okcHia titaHa (IV) rorosar no I'OCT 22974.9.

MaccoByi0 KOHLEHTPALHIO TpHIOHA B, BRIPAKEHHYIO B I/CM® OKCHMIA LIMPKOHHUA, YCTAHABIMBAIOT 110
CTAHIAPTHOMY DPACTBOPY OKCHIA LIMPKOHHS: B TPH KOHWYECKHNE KOMOH BMeCTUMOCTERIO 250—300 cm?
orGupator no 10 cm? craHzapTHOTO pacTBopa A OKCHIa IIMPKOHMA M AJMKBOTHBIC YACTH CTAHIAPTHBIX
PacTBOPOB OKCHIA AMOMUHHA M 0KCHIa TUTaHa (I'V) B 3aBHCHMOCTH OT MX MacCOBOH M0H B TIpobe. PacTBop
pasbaprsior go 100—110 cam® 1 ocakIaloT HUPKOHMI pacTBOPOM THIPOKCHIA HATPHE MACCOBOM KOHIIEHT-
pamuu 0,2 r/cM? 10 Hayada BLIIAICHHMS THAPOKCHIA LIMPKOHHA, 1aB H3DHITOK IMAPOKCHIA HaTpHa 15 oM.
PacteOp ¢ ocazkoM DOBOMAT OO0 KAMEHHUS WM KUMATAT 3—35 MHH.

Ocagok THIPOKCHAA ITHPKOHKS OT(OHILTPOBRIBAIOT Ha (GUIETP «Oelag NeHTa», IPOMEBIBAIOT 3—4 pasa
rOPAYHM PACTBOPOM THAPOKCHIA HATPHA MaccoBoi KoHueHTpauu 0,01 r/cm?® 1 3—4 pasa ropayeii Bonoii.
Ocagok rMapokcHIa ¢ (MIBTpa CMEIBAIOT B TY K¢ Koiaby, Iie NpOHM3BOIMIIOCH OCaXIeHME, (PWILTP
mpomMbiBaioT 50 cM? ropsueid comsHoi kucmotel (1 @ 1) (o6umii ob6beM Bogbl M KHCIOTH 70—80 cnm3).
Pactsop B xon6e HarpeBalT 10 KHIIEHUI, TIPIIHBAIOT 5 cM? pacTBOpa CONSHOKMCIOTO THIPOKCHIAMUHA,
B KMIIFIIMI pacTBOP OCTOPOXHO IIPH NOMElIMBaHKMH npuwimeaior 20 ¢y’ pacTBopa TMIPOKCHIA HATpHA
MaccoBoii KoHileHTpau 0,2 r/cM3, 1llecTh Kamedb PacTBOPA KCHICHOIOBOTO OPAHXXEBOTO M THTPYIOT
pacTBOpOoM TpuiIoHa b 10 mepexoga OKpackH pacTBopa M3 MATHHOBOH B JKEITYIO.

Maccosyio koHreHTpanmio TpuwioHa b €, r/cy? okcuma 1upKOHIS, BEIMUCISIOT 10 (hopMyIe

m 3
com. )

TOe # — MAcca HABECKM, COOTBETCTBYIOIAS AMTUKBOTHOM YACTH PACTBOPA, T,
V' — oBwem pacTBOpa TpuioHa B, 3aTpaueHHOTO Ha TUTPOBAHUE, CM-.

5.3 IlposeneHne aHAIH3A

Ilocne pasmoxennd dmoca o TOCT 22974.1 50 cm? pacTsopa MOMELIAIOT B CTAKAH BMECTHMOCTLIO
300—400 cm® (ecau pasmoKeHHe HABSCKH IIPOBOMIOCE IVIABIEHIEM), IPHIMBAIOT 5 ¢M? a30THOM KHCI0-
TBI, OCTOPOKHO NPpHAKBaOT 10 ¢cM? KOHLIEHTPHPOBAHHO I CePHOM KMCIOTEL M BRIIAPHBAIOT 10 T'YCTELIX IIAPOB
cepHoil KucaoThl. CTakaH OXTAXIAKT, oOMBIBAIOT CTEHKH CTAKAHA BOJOI 1 BHEITAPHMBAHNE TTOBTOPSIOT.
CrakaH ox1a:K1a10T, J00aBIg10T BoLy J0 100 caM® 1 0caXIaloT THIPOKCHIE PACTBOPOM THAPOKCHIA HATPHA
MACCOBOH KoHueHTpauuu 0,2 r/cM? 10 Hayana BeOIaZeHHA 'MIPOKCHIA IIMPKOHMS, JaB M30BITOK THIPOK-
cria Hatpug 15 em3. PactBop ¢ ocagkoM JOBOILT N0 KMIEHUS W KMITATIT 3—3 MUH.

Bhinapiimii ocalok T'MIPOKCHUIOB (QWILTPYIOT Ha (wibTp «Betad JcHTa», NMpoMbIBaloT 3—4 pasa
rOPAYHM PACTBOPOM THAPOKCHIA HATPHA MaccoBoi KoHueHTpauu 0,01 r/cm?® 1 3—4 pasa ropayeii Bonoii.
QOcanok ¢ (pIIbTpa CMEIBAIOT B CTAKAH, B KOTOPOM IIPOM3BOIIIOCEH OCAKICHHE, (DMIILTP IPOMEIBAOT S50 cn?
ropguci CcoMTHOH KHCIOTEL (1 : 1) M HECKOABKO pa3 BOIOI.

PacTBOp HarpeBarOT [0 TIOMHOTO PACTBOPEHMS 0CAIKA, JOBOJILT [0 KUIEHHE, TIPHIHBAKOT 5 cMd
PAcTBOPA COMEHOKMCIIONO THIPOKCHIAMMHA, 4 3aTeM NpMbapiaior (mopumamu) 20 cm® pacTBopa IHIpOK-
CHMa HATPMA MaccoBOil KoHueHTpamuu 0,2 r/CM?, IPHIMBAIOT LIECTh Kalledb PACTBOPA KCHJICHOIOBOIO
OPaHXKEBOTO M TUTPYIOT PAacTBOPOM TpHIIoHA b 1o Ilepexola oKpacKd pacTBOpa M3 MAIMHOBOM B JXENTYIO.

5.4 ObpabGoTKa pe3yIbTATOB

5.4.1 Maccogyo Tomo okcHIa UpkoHus X, %, BRIYHCISIOT 10 (GopMyie

_¥C 100, 4)
m

rie V' — obbeM TpuiaoHa b, M3pacxoqoBaHHOTO Ha TUTPOBAHUE, cM;
C — MaccoBag KOHLIEHTpallys pacTBopa TpHioHa B, BEIpakeHHad B I/CM> OKCMIA MPKOHMS,
m — Macca HaBecKH (paioca, COOTBETCTBYIONIAA ATHKBOTHOM YacTH pacTBopa, T.
5.4.2 HopMbI TOYHOCTH W HOPMATHBLI KOHTPOJIS TOYHOCTH OMPEACHCHHS MAacCOBOH JOMH OKCHIA
IIMPKOHHS OPUBEIeHH B Tabmiare 1.
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