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TIpenucnosue

1 PABPABOTAH MexXrocynapcTBeHHBIM TEXHUYECKUM KOMUTETOM T10 crangapruzaunu MTK 105,
YKpauHCKUM HayYHO-HCCIIe10BATENbCKMM U IIPOEKTHBIM HHCTUTYTOM TUTAHA

BHECEH TlocynapcreHHbIM KOMUTETOM YKPAauHBI 10 CTAHAAPTU3ALMM, METPOJIOTHY U ceptudu-
Kaluu

2 ITPUHAT MexrocynaperBesHbiM COBETOM 0 CTAHNAPTM3ALNM, METPOJIOTHH U cepTUUKALINU
(mpotokon Ne 9 ot 12 anpenst 1996 r.)

3a NpUHSITHE TIPOTOJIOCOBAIN:

p Hal’IMCHOBaHHS HAallMOHATbHOIO opraHa

HanMenoBaHue rocynaperpa MO CTaHzApTHIALA p
Asepbaiimkanckas Pecniybnyka A3roccraHaapt
Pecniybnuka Benapycs Toccranpapt Benapycu
Pecniy6mxa Kasaxcran Toccrangapr PecniyGnuku Kasaxcran
Poccuiickas Penepanms Toccrannapr Poccun
TypkMeHucTaH I'maBHas rocyrapcrenHas uHcenexums TypkmeHucrana
YkpanHa ToccTannapr YkpanHel

3 TocranosieHuem locynapcrsenHoro Komurera Poccuiickoit ®enepatny Mo CTAHAAPTU3ALNK |
MeTposioruu oT 19 oktabps 1999 r. Ne 353-ct MexrocynaperserHbiii crangapr FTOCT 9853.12—96 Beenen

B JIEACTBIE HEMOCPEACTBEHHO B KAYECTBE TOCYIAPCTBEHHOTO cTanaapta Poccuitckoit Pexepanuu ¢ 1 uions
2000 r.

4 BBEJEH BITEPBLIE

© UIIK Wspatenscrso cranpapros, 2000

Hacrosmmuii CTaHJIAPT HE MOXET OBbITh MMOJHOCTBIO WM YaCTHUYHO BOCIIPOU3BEACH, THPAXUPOBAH KU

PACTIPOCTPAHEH B KAUeCTBE OQMIMATBHOIO M3aHKs Ha Tepputopun Poccuiickoit Denepanmu 6e3 paspe-
weHus Toccrannapra Poceuu
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M E XT OCY OAPCTUBEUHHEB H CTAHIIAPT

TUTAH I'YBYATBHIN
MeToz onpeejieHus UHPKOHUA

Sponge titanium.
Method for determination of zirconium

Hara seenenns 2000—07—01

1 O6aacTb npuMeHEHHs

Hacrosiumit crannapt ycranapnusaer GoTOMETPUYECKUI METOL OITpeieIeHs LIMPKOHUS B Iy64aToM
TUTaHe (IIpun MaccoBol pose uupkoHus ot 0,001 % no 1,0 %) no TOCT 17746.

Merton ocHoBaH Ha 06pa30BaHMM OKPAILEHHOTO B XENTO-KPACHBIH L[BET KOMITIEKCHOTO COeIMHEHHS
LMPKOHUS ¢ KCUJICHOJIOBBIM OPAHXXEBHIM B CEPHOKMCIION cpefie U OCAeAYOLIEM U3MEPEHUHN ONTHYECKOM
IUTOTHOCTY PACTBOpA.

2 HopmaTtuBHbBIE CCHLIKH

B Hacrodwmem craHaapTe UCIONIb30BaHbl CCHUIKM Ha CIIEAYIOIME CTAHAAPTHI

FOCT 8.315—97 TocynapcTseHHast cucTemMa obecriedeHMs] eIMHCTBA M3MepeHuit. CTaHaapTHbie
obpasubl. OCHOBHBIC IOJNOXEHUS, NOPSIOK pa3paboTKH, ATTECTALMHM, YTBEDXKIACHWSA, perucTpauud u
NIPUMEHEHHUS

I'OCT 3760—79 AmMuak BomHblit. Texnudeckue ycioBus

T'OCT 3773—72 AmMMoHu# xnopucThiil. TeXHUYECKHE YCI0BUS

I'OCT 4204—77 Kucnota cepHasi. TeXxHUYEeCKUE YC/ioBUS

FOCT 4461—77 Kucnora asorHas. TeXHUIECKNE YCIOBUS

I'OCT 10652—73 Conb nunarpueBast sTwieHAnaMuH-N,N,N' N'-TeTpayKCyCHOI KHCIIOTbI 2-BOM-
Hast (TpwioH B)

T'OCT 17746—96 Turan ry6uarsiii. TeXHUYECKHE YCITOBUS

I'OCT 23780—96 Turan ry6uarsiii. Metoasl oT60pa U MOArOTOBKU MTpo6

I'OCT 25086—87 LlBeTHble MeTa/Utbl ¥ uX CILIaBbl. O6LIMe TpeGOBAHMS K METOLAM AHAIN3A

3 Ooumme TpedGOBaAHMS

3.1 Obwwme tpeGoBanus K Metoay aHanuza — o FOCT 25086.

3.2 Otbop u noAroToBKy mpob nposogar no F'OCT 23780.

3.3 MaccoByio [0/110 LMPKOHMSI OMPE/IEIISIOT 110 JBYM HABECKAM.

3.4 Tlpn moCTpOoeHUM rpagyMpoBOYHOro rpadMka Kaxzasi rpaiyMpOBOYHAsd TOYKA CTPOMTCS IO
cpenHeMy aprubMETHYECKOMY PE3YILTATOB ABYX W3MEPEHHUIA.

4 Cpeacrsa u3MepeHHii M BCHOMOTaTeJbHbIE YCTPOHCTBA

Crniekrpodoromerp tuna CP-46 ywm KomopiuMeTp GOTOEKTPHIECKUI KOHLEHTpaLoHHbT KDK-2,
WM aHAJOTUYHBIA mpubop.

Kucnora cepuas no T'OCT 4204, xoHueHTpUpoBaHHast, pa3basieHHas 1:4 ¥ pacTBOp MOJPHOIN
KoHueHTpauuu 0,5 Mosib/aM>.

Kucnora azotnast mo F'OCT 4461.

Tpunon b o F'OCT 10652, pacteop MonsipHo#t koHueHTpauuu 0,05 Monb/am3.

Kuciora ackopbuHosas no I'ocynapcrsenHoit dapmakonee X, pacTBOp MaccoBoil KOHLIEHTDAIUK
50 r/nM3, cBEXENpPUIOTOBIEHHbLI.

W3naune odunuaspHoe
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KcuieHOTOBbIH OpaHXKeBBI 10 NEHCTBYIOIIEMY HOPMATHBHOMY JOKYMEHTY, pacTBOP MAcCOBOI
KOHLIEHTpauMu 1 r/mm3.

AMMOHUS XJTOpHUI (aMMoHui x1opucThiit) mo I'OCT 3773.

Ammuak Bonuslit 110 FOCT 3760, pactBop MaccoBoit koHueHTpauyu 250 r/nm3.

CrannaprtHble obpa3usr 1o 'OCT 8.315.

LMpKOHMS THITOXIOPUT (UMPKOHKS XJIOPOKUCh) 8-BOLHAS 110 JEUCTBYIOILEMY HOPMATUBHOMY JIOKY-
MEHTY.

@OunbTp 06€330/€HHBIH «KPACHAs! JIEHTa» 11O ACUCTBYIOLIEMY HOPMATUBHOMY HOKYMEHTY.

CraHgapTHBIE PacTBOPLL HUPKOHUS.

Pactsop A: 3,533 r runoxnopurta UMPKOHUSA pacTBOPsIOT B 40 cM> KOHLIEHTPMPOBAHHOM CEPHOI
KHUCJIOThI, PACTBOP I1€PEBOLAT B MEpPHYI0 K0jby BMecTHMOCThIO 1000 cM3, fonMBarOT 1o METKU BOHOM M
MepeMeIuHBaloT.

1 cm3 pactBopa A conepxuT 0,001 r LUPKOHMS.

PactBop b: ajmkBoTHY10 4acts 1 cM? pacTBopa A MOMELIAIOT B MEPHYIO KOJNGY BMECTHMOCTDHIO
100 cm?, nonuBator o Metku pactsopoM 0,5 Mose/aM® CepHOI KHCIOTHL.

1 cm? pactBopa B comepsxur 0,00001 r nupKoHWUS.

5 Ilopsnox nmpoBexeHusi N3MePeHU

5.1 Ilpn onpenenenun MaccoBoii noau uupkonus or 0,001 % no 0,1 %

Hasecky maccoit 0,2—1,0 r momeIaoT B crakaH BMecTHMOCTBIO 100 cM3 i KoHMYecKyIo Kooy,
npunusaloT 40 cM? pactopa cepHol kucioTs! (1:4) U BexyT pacTBopeHue py Harpesanuy. [Tocne momHOro
pPacTBOPEeHWsl HABECKM NMpoObl B pacTBOp HOOABNSIOT MO KAIUISAIM a30THYIO KUCHOTY A0 HWCYE3HOBEHMUS
¢uoneToBON OKpacKu, 106aBJIAIOT 2-3 Karui¥ M30bITKA, YNAapUBAIOT PACTBOP 0 MOABIEHUS [1aPOB CEPHOM
KHCJIOTBI U OXJIAXIAIOT.

YnapeHHbIi pacTBOp B BHMIE CHpONA pasbaBisioT ropsiyeil Bomoit go oobema 50 cM3, 1oGaBIsIoT
1—1,5 r xJJop¥ia AMMOHHS U, TIEPEMEILIMBAsT, OCAXKAAIOT CYMMY MOTYTOPHBIX OKCHIOB PACTBOPOM BOJHOIO
amMMuaKa 1o SIBHOTO YCTOiuMBOro ero samaxa. Ilocie ocaXmeHUsT pacTBOP OXIAXMAIOT [0 TEIIoro
COCTOSIHUSL M (WIBTPYIOT 4epe3 (QuIbTp «KpacHas JieHta». OcCajioK IPOMBIBAIOT Topsiyeil BOLOIH ¢
obaBIeHEeM HECKOJbKHMX Kalle/ih aMMHaKa.

C ¢nrbTpa 0CaloK MepeHoCAT BOAOH B CTAKaH BMECTUMOCThIO 250 cm?, BBOAAT 4 ¢cM? KOHLEHTpHU-
POBaHHOM CEpHOM KUCIOTHI M YIIAPHMBAIOT IO IIOSIBIEHHUS JIETKUX MAPOB CEPHON KHUCIOTHI.

Ocazok pacTBopseTcs IpU MOABIEHMHU apOB CEPHOI KUCAOTHL. TToyueHHBIH PO3padHbIit pacTBop
OXJIAXIAIOT, [ePeBOJAT B MEPHYIO KoJIOy BMecTuMocThio 100 cM3, monuBaroT BoJOM 10 METKU U TiepeMe-
LIMBAIOT.

AJIMKBOTHYIO 4acTb PACTBOPA COIMIACHO Tabiule 1 MOMELLAIOT B ABe MEPHbIE KOO BMECTUMOCTBIO
50 cM?, 106GaBIISIOT PaCTBOP CEPHOI KUCIIOTHI B COOTBETCTBUH ¢ Tabuueit 1, 2 cm3 pacTBopa acKopOUHOBOM
kuenotsl. K onHol annkBoTHOM yacTi nobasisor 0,5 cm? pactBopa tpusioHa b. B o6e kon6bl ¢ pacTBopamu
N06aBISIIOT N0 1 ¢M? KCUJIEHOJIOBOTO OPAHXEBOIO, JOJMBAIOT BOLON 10 METKU U epeMelInBaroT.

Tabnuuma 1
Konnuectso pactsopa
Maccosast gons wipkoxust, % Macca HaBecku npobsl, T ANUKBOTHAs ‘*a?" CEPHOHU KHUCIIOTHI

pactsopa, cM (0,5 Monb/om?), cm?

Ot 0,00! go 0,005 Bxmoy. 1,0 20 —

Ce. 0,005 » 0,010 » 1,0 15 5

» 0,01 » 0,05 » 0,5 15 5

» 0,05 » 0,10 » 0,2 i5 5

» 0,10 » 0,25 » 0,1 15 S

» 0,25 » 1,00 » 0,1 5 15

Hepes 15 MHH U3MEPSIOT ONTHYECKYIO IUIOTHOCTH PACTBOPA IIPH IUIMHE BOJHB! 540 HM U TONIIHUHE
roriomaotero cnos 50 MM. PacTBOpOM cpaBHEHUs! CIyXUT PACTBOP KOHTPOILHOTO OIBITA C BBEICHUEM
TpwioHa b.

5.2 Ilpu onpenelneHuH MaccoBoii 1044 UAPKOHUA cebmue 0,1 %

Hagecky maccoit 0,1—0,2 r TMTaHa NOMELIAIOT B KOHMYECKYIO Kojby BMecTHMocTbio 100 cm3,
npwinBaloT 18 cM? pacTBopa cepHOU KHCTOTHI (1:4) ¥ BexyT pacTBOpEHHUE NPU HATPEBAHWH, TONNEPKUBASI
epBOHaYaIbHBIA 00beM f00aBIeHneM BOBL. B rosydeHHbI pacTBOp Mo KamisM Ao0apiIsioT a30THYIO
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KHMCJIOTY 10 MCYE3HOBEHUst (DUOJICTOBOM OKPACKM W PAcTBOP YMAPMBAIOT LO MOSIBICHMS 11apoB CEpHOMN
KMCTIOTBI. YNApeHHBLA pacTBop pasbaBisaioT HEGOMBIIMM KOJTHIECTBOM BOLBL, MEPEBOIAT B MEPHYIO KOJIOY
BMecTHMOCTbIO 100 cM3, JonMBaOT 10 METKM BOZOY U IepEeMEINHBAIOT.

AJIMKBOTHYIO YaCTh PACTBOPA COMIACHO Tabnulle | MOMELIAIOT B JB¢ MEPHBIE KOJIGBI BMECTHMOCTBIO
50 cM?, 106GaBIISIIOT PACTBOP CEPHOt KUCIOTHI B COOTBETCTBUH ¢ TaG/IHLIEH 1, 2 cM3 pacTBOpa acKop6HHOBOI
kucnoThl. K onnoi aMkBoTHOM yacTy o6apisior 0,5 cm3 pacrsopa TpriioHa b. B o6e konbsi ¢ pactsopamu
no6apisior o 1 cM® KCWICHONIOBOIO OPaHXEBOro, JOJMBAIOT BOMON 1O METKH U nepeMeluuBaloT. Jdanee
NOCTYMAIOT, KaK YKA3aHO BHILLLE.

Maccy UMpKOHHUSt B po6e PacCUMTBHIBAIOT 110 TPATYyMPOBOYHOMY IrpaduKy.

5.3 Hocrpoenne rpagyupoBoynoro rpaduka

B Bocemb 13 1eBATH MEPHBIX KOJO BMECTUMOCTBIO 50 cM3 MOMELIAIOT 0,25; 0,5; 1,0; 2,0; 3,0; 4,0;
5,0 u 8,0 cM? cranmaptHoro pactsopa B, uTo cootBercteyer (,0000025; 0,000005; 0,00001; 0,00002;
0,00003; 0,00004; 0,00005; 0,00008 r uMpxoHuUs. PacTBop NEBATON KOIOBI ABIAETCS pAacTBOPOM KOHTPOJIb-
HOTO OIIBITA.

PactBopbl Bo Bcex konbax pasfaBisiior 10 20 cM3 pacTBOPOM CEPHOIT KHUCIOTHI C KOHUEHTpaLHuei
0,5 Monb/aM?, K06GaBASIOT 2 cM? ACKOPOMHOBOH KHCIOTHI, 1 cM? PacTBOpa KCHUJIEHOJIOBOTO OPaHXEBOTO,
JIOJIUBAIOT BOLOM IO METKU U IepeMeLINBAIOT.

Yepes 15 MUH M3MEPSIOT ONTHYECKYIO ILIOTHOCTh PACTBOPOB MPHU [UTMHE BOJIHBL 540 HM.

ITo mony4eHHBIM 3HAYCHUSIM ONTUYECKON IUIOTHOCTH M COOTBETCTBYIOILMM MM MaccaM LUPKOHUA
CTPOSAT TPafydpOBOYHBIN rpaduk.

6 OO0OpaboTKa pe3yabTATOB H3MEPEHUi

Maccosyio nomo uupkonus X, %, BBIMHUCAIOT 10 GopMyIe

™Y o0, (1)

v,

rne m; — Macca UMPKOHUSA B PacTBOPE NMPoObl, HAKIEHHAS 10 TPALYUPOBOYHOMY IpaduKy, I;
V — ob6wuit o6peM pactBopa mpobbl, cM3;
m — Macca HaBeCKH, I
V| — obbeM aIMKBOTHOI YacTH pacTBOpa Mpobbl, cMS.

7 JomycTHMasi NOTPeIIHOCTh M3MEPEHHH

7.1 PacxoxueHue Mexmy pesynpTaTaMU U3MepeHHil U Pe3y/IbTaTaMy aHAIM3a (IPH HOBEpPUTENbHOM
BeposiTHOCTH P = 0,95) He MOMKHO MpPeBBILIATE AONYCKAEMBIX 3HAYEHUI, YKa3aHHbIX B Tabauie 2.

TaGnunpa 2
B mpouenTax

Honyckaemoe pacxoxnete | [omycKaeMoe pacXoxacHHe Mpenen norpeiHocty
MaccoBast 1onst UIHPKOHMS MEXIY pe3yibTaTaMu MEXIy pe3ynsraTaMu P pell

NapauTeIbHbIX U3MePEHUH aHann3a HIMEpEHUH A

Or 0,0010 mo 0,0030 Bxutrou. 0,0004 0,0005 0,0004

Cs. 0,0030 » 0,0100 » 0,0013 0,0015 0,0012

» 0,010 » 0,030 » 0,003 0,004 0,003

» 0,030 » 0,100 » 0,007 0,007 0,006

» 0,100 » 0,300 » 0,020 0,030 0,020

» 0,300 » 1,000 » 0,040 0,050 0,040

7.2 KOHTPOJIb TOYHOCTH Pe3y/IbTaTOB AHAIM3a IPOBOIAT IT0 CTAHAAPTHOMY obpasiy B COOTBETCTBUU
¢ TOCT 25086.
JlorycKaeTcst MPOBOAMT KOHTPOJIb TOUHOCTH PEe3y/IbTATOB aHAIU3A I10 MeToRy 100aBOK.
HoGaBkaMu siBAsieTCS CTAHAAPTHBIN pacTBop A.

8 TpeboBanusa K kpamudukauun

K BbInonHeHuro aHaausa HOOITYCKACTCS XMMHUK-aHAJTUTHUK KBaJ'[I/I(bI/IKaLIHI/I He HWXe 4-ro paspsia.
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