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3a NpuHATME MPOrosiocoBanu:

HanmcHomMaHMC HauMoHanbHOro opr.nu
HavimMeHoumrKmMe rokysaperma Mo CTaH,D,ngVBaLl,VIVI p

AsepbaiipkaHckas Pecnybnmka
Pecny6nuka Benapycb
Pecny6nuka KasaxctaH
Poccuiickas ®egepauus
TypKMeHUCTaH
YKpanHa

A3sroccTtaHgapT
[occTaHgapT benapycu

loccTaHgapT Pecnybnukn KasaxctaH
[occTaHpapT Poccum

['naBHas rocyfapctseHHas MHcnekuna TypKMeHUcTaHa
[occTaHapT YKpanHbl

3 MocTtaHoBneHWeM [ocyaapcTBEMHOTO kommTeTa Poccuiickoil depepaummn no cTaHgaptusaumnm u

meTposiorum oT 19 okTa6psa 1999 r. No 353-CcT MeXrocyfapcTBeHHbI cTaHgapT MTOCT 9853.12—% BBefeH

B lefiCTBME HENOCPeACTBEHHO B KAUECTBE roCYAapCTBEHHOrO cTaHAapTa Poccuiickoit deaepauuu ¢ 1uons
2000 r.
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M E X T OCYgA®PCTBEMHH bl W CTAHOAPT

TUTAH FYBYATbIN
MeToA onpeaeneHns LMPKOHMS

Sponge titanium.
Method for determination of zirconium

[ata seefieHns 2000—07—01

1 O6nacTb NPUMeHeHNs

HacToswwmii cTaHAapT yCTaHaBIMBAeT (POTOMETPUUECKUI METOZ ONpPEeAeNeHns LMPKOHUSA B ry64aTom
TuTaHe (Npy maccoBoii gone unpkoHmsa ot 0.001 % go 1.0 %) no TOCT 17746.

MeTo/ 0CHOBaH Ha 06pa3oBaHMK OKpaLEHHOTO B )KENTO-KPacHbI LUBET KOMNIEKCHOFO COeAUHEHMS
LIMPKOHMA C KEH/IEHO/I0BbIM OPaHXXeBbLIM B CEPHOKWMCIION Cpede U MOCNeAYHOLEM N3MEPEHUN ONTUYECKON
MI0THOCTW pacTBOpa.

2 HopmaTuBHbIe CCbIIKK

B HacTosLem cTaHfapTe MCNONb30BaHbl CCbINKW Ha Cnejytolne CTaHaapTbl:

FOCT S.315—97 locypapcTBeHHass cucTeMa 06ecrieyeHus efuHCTBA M3MepeHuil. CTaHAapTHble
06pasupbl. OCHOBHble MNOMOXEHWS, MOPSAOK pa3paboTKu, aTTecTaumu, YTBEPXKAEHWUS, perucrpauum u
NpUMeHeHns

FOCT 3760—79 AmMMUaK BOAHbIA. TeXHUYECKME YCIOBUS

FOCT 3773—72 AMMOHUIA XNOPUCTbIN. TeXHUYEeCKne ycnoBus

FOCT 4204—77 Kucnota cepHas. TexHUYecKune ycnosums

FOCT 4461—77 KucnoTta a3oTHasA. TexHuyecKue ycnosus

FOCT 10652—73 Conb guHaTpueBas aTUNEHLMAMUH- N N N ~-TeTPayKCYCHow KUCNOTbl 2-BOJ-
Has (TpunoH B)

FOCT 17746—% TwuTaH ry6uatblii. TeXHWYECKME YCOBUS

FOCT 23780—96 TwTaH rybuatblii. MeToabl 0T6Opa U NOATOTOBKM Mpo6

FOCT 25086—87 LlBeTHble mMeTanibl U UX cniasbl. ObLme TpebOBaHNA K MeTo4aM aHaun3a

3 O6uwwme TpeboBaHuA

3.1 O6uwwme TpeboBaHMa K MeTogy aHannsa —no FOCT 25086.

3.2 OT6op 1 nogrotoBky nNpob6 nposoaat no MOCT 23780.

3.3 MaccoByto 0110 LMPKOHUSA OMpefensdtoT Mo [ABYM HaBEecKax».

3.4 Tlpy MOCTPOEHUN TrpaflyMpoBOYHOIO rpagimka Kaxgas rpafyvpoBOYHas TOYKa CTPOMTCA MO
cpegHeMy apuMeTMUeCKOMY pe3ybTaToB ABYX U3MEPEHMWIA.

4 CpeacTBa M3MEPEHMWIA 1 BCMOMOraTe/lbHblE YCTPOMCTBA

CnektpogotomeTp TMna CP-46 nnm KonopuMeTp hOTOINEKTPUYECKNI KOHLEHTPaLMOHHbIN KOK-2,
WM aHanornyHbIA Npueop.

Kucnota cepHas no FOCT 4204, KOHLUEHTpUpoBaHHas, pa3baaTeHHas 1.4 u pacTBOp MOAPHOWA
KOHLeHTpaLum 0,5 monb/gm’.

Kucnota a3oTHaa no MTOCT 4461.

TpunoH b no TOCT 10652. pacTBOp MOMSIPHON KOHUeHTpauun 0.05 monb/am3.

KucnoTta ackop6uHoBas no focyaapcTBeHHON (hapmakonee X, pacTBOP MacCOBOW KOHLEHTpauuu
50 r/gm3, cBEXENPUrOTOB/EHHBIN.

M3naHne ojuumanbHoe
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KcuneHonoebIi OpaHXKeBblil MO AeACTBYHOLWEMY HOPMAaTMBHOMY [OKYMEHTY, PacTBOp MacCOBOM
KOHUeHTpauum 1r/gm5.

AMMOHMS Xnopug (aMMOHWIA xnopucTblid) mo FOCT 3773.

AMMMnak BogHbIi no TOCT 3760. pacTBOp MacCoBON KOHUeHTpauumn 250 r/gm5.

CraHfapTHble 06pasubl no FOCT 8.315.

LIMpPKOHMA T1NOXIopuT (LMPKOHWS XNOPOKUCL) 8-BOfHAA MO feliCTBYOLLEMY HOPMAaTUBHOMY AOKY-
MEHTY.

dunbTp 06€3301EUHBINA «KpacHas NeHTa» Mo AEe/CTBYIOLLEMY HOPMATUBHOMY JOKYMEHTY.

CraHapTHble pacTBOPbI LIMPKOHUA.

PactBop A: 3,533 r runoxnopuTa LUMPKOHWS pacTBopsloT B 40 cM5 KOHLEHTPUPOBAHHON CepHOW
KWUCNOTbI, PacTBOP MepeBOAAT B MepHYH Konby BMecTuMmocTbio 1000 cm5 fonvBatoT LO METKW BOAON W
nepemeLLnBaloT.

1cm5 pacteopa A cogepxut 0,001 © LMPKOHMA.

PactBop b: anMkBOTHYt0 4acTb 1 cM5 pacTBopa A MOMELLalOT B MEPHYH KONy BMECTUMOCTbHO
100 cm3, fonnBaroT [0 MeTKM pacTBopoM 0,5 M0Jib/AM5 CEPHOI KMNCNOTHI.

1cm5pacteopa b cogepxut 0.00001 r LMPKOHUA.

5 TlopsgoK NpoBeAeHUs U3MepeHuit

5.1 [pwv onpeaeneHUN MaccoBoOi Aonun LMpKoHusa oT 0,001 % ao 0,1 %

Hasecky maccoli 0,2—1.0 r noMeLaloT B CTakaH BMeCTUMOCTbIO 100 CM5 MM KOHMYECKYHO Konby,
npunmeatoT 40 cm5pacTBopa cepHO kucnoTbl (1:4) 1 BegyT pacTBOPEHME Npy HarpeBaHuu. 11ocne MoAHOro
pacTBOpeHUst HaBeCKM Npo6bl B pacTBoOp L06ABNANOT MO Kanisam asoTHYK KWUCMOT)' 40 MCYE3HOBEHWS
(h1oNeToBOI OKPaCcKM, f06aBNAOT 2-3 Kanau 13bbiTKa, ynapmBaroT pacTBOP L0 NOSABMEHMS NapoB CEpPHON
KUCMOTbI W OX/aXKAakoT.

YnapeHHbIn pacTBOp B BuAe cupona pa3baBnsaioT ropsyein Bofoin fo obbema 50 cm5 fob6asnsiot
1—1,5 r xnopuaa aMMOHUA U1, NEPEMELLVBAsA, 0CAXKAAIOT CYMMY MOMYTOPHLIX OKCUA0B PacTBOPOM BOLHOMO
aMMmaka [0 SBHOIO YCTOWYMBOrO ero 3anaxa. llocfie OocaxpaeHWs pacTBOp OX/IKAAT [0 Tensjoro
COCTOAHMA 1 (UNbTPYIOT Yepe3 (DUALTP «KpacHas fieHTa». OcafoK NPOMbIBAIOT ropsueid BOZONA ¢
[06aBfieHNeM HECKONbKMX Karnefb aMMuaka.

C ¢mnbTpa 0Caf0K NEepeHOCAT BOAOM B CTakaH BMECTUMOCTbHO 250 cm5, BBOAAT 4 CM5 KOHLEHTpU-
POBaHHOI CEPHOM KUCMOTbI WM yNapuBaroT A0 NOABMEHMA NErKNX NapoB CEPHON KUCMOTbI.

OcafioK pacTBOPSETCA MPWU NOAB/IEHUN NAPOB CEPHOW KUCIOTbI. MM0NyUYeHHbI NPO3paYHbIi pacTBop
OXNaXJaloT, NepeBoAAT B MepHYHO Konby BMecTMMOCTbi0 100 cM5 A0MMBatOT BOAOI 10 METKM U NepemMe-
LUMBAIOT.

ANIMKBOTHYIO 4aCTb PacTBOpa COrnacHo Tabnmue 1nomeluaroT B [iBe MepHble KON6bl BMECTUMOCTLIO
50 cm5, 106aBNAKOT pacTBOP CEPHOW KMCNOTLI B COOTBETCTBUM C Tabnuueld 1,2 cm5pacTBopa acKop6yHOBOIA
KncnoTsl. K ogHOW annkBOTHOI YacTu fobasnaioT 0,5 cm5pactBopa TpunoHa b. Bobe konbel ¢ pacTBopamu
[,06aBn1st0T NO | CM' KCUNENOI0BOr0 OPaHXXeBOr0, ONMBAOT BOLOW O METKM W NepeMeLLnBatoT.

Tabnuya 1

NIAMKBOW as 4acTs KonuuyecTtso pacTtsopa

MaccoBas gons 4UPKOHUSA, % Macca HaBecku npo6sbl, t CEpPHOW KUCNOTbI
pactBopa, CM5 ,

(0,5 monb/pgm5), cm

Or 0.001 go 0.005 BK/HOM. 10 20 _
Ce. 0005 * 0010 % 10 15 5
001 *005 O 05 15 5

. 005 *010 o 02 15 5
*0.10 *025 o 01 15 5
*025 *100 o 01 5 15

Yepes 15 MUH M3MEPSAIOT ONTUYECKYIO MAOTHOCTbL pacTsopa Mpu AANHE BOSHbI 540 HM ¥ TONLWMUHe
nornolLuatoLLero cnos 50 MMm. PacTBOpPOM CpaBHEHUSA CNYXWUT pacTBOP KOHTPONbHOIO OMbiTa C BBEAEHWNEM
TpunoHa b.

5.2 Tlpu onpeaeneHUN MaccoBoOi [0V UMPKOHUS cBbiwe 0,1 %

Hasecky maccoii 0,1—0,2 r TWTaHa MOMeELLalOT B KOHMYECKYI K06y BMecTUMOCTbio 100 cmb5,
npunusatoT 18 cm5pacTBopa cepHoli KncnoThl (1:4) v BeayT pacTBOPeHMe MPU HarpeBaHWu, NOAAepXMBas
nepBOHaYa/bHbIli 06bEM f06aBneHMeM BOAbl. B nonyuyeHHbI pacTBOp MO KannsaMm [06aaTatoT asoTHYHo

2
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KMCNOT)” A0 MCYE3HOBEHMS (PMONETOBO OKPACKM M pacTBOP YMapuBaroT A0 MOSBAEHWUS MapoB CEPHOW
KUCNOTbI. YNapeHHbI pacTBOp pa3baBnaoT HeOGONbLIMM KONMYECTBOM BOAbl, MEPEBOAAT B MEPHYHO Kooy
BMeCTMMOCTbHO 100 cM3 [4O/MBAOT A0 METKU BOLOIM W MepeMeLUyBatoT.

ANMKBOTHYIO YaCTb pacTBOpa COrnacHo Tabnvue | nomeLiaroT B BE MepPHble KOMObl BMECTUMOCTbLIO
50 cm3, 106aBNAKOT pacTBOP CEPHOW KMUCNOTbI B COOTBETCTBUN C Tabnnuein 1,2 cM' pacTBopa acKop6VHOBOI
KMcnoTbl. KoaHOW annKBOTHOM YacTuh fobasnstoT 0,5 cm4pacTopa TpuioHa b. Bobe konbbl ¢ pacTeopamu
[,06aBnstoT N0 1CM3 KCMNEHOTOBOMO OPaHXEBOro, J0/MBAIOT BOLOW O METKM U MnepeMelumBatoT. [danee
MoCTyNaroT, KakK yKasaHo BblLLe.

Maccy UMpKoHWS B Npobe paccuMTbIBalOT MO rpasyMpoBOYHOMY rpaqumky.

5.3 TocTpoeHure rpagyvpoBOYHOIO rpagmka

B Bocemb U3 4eBATU MePHbIX K06 BMecTumocTbio 50 cm3 nomewatot 0,25; 0,5; 1.0; 2,0; 3,0; 4,0;
50 un 8.0 cm3 ctaHgapTHoro pacrteopa b, uto cootsercTtByeT 0.0000025; 0.000005; 0.00001; 0,00002;
0,00003; 0,00004; 0.00005; 0.00008 r uMpKOHUA. PacTBOp AEBATON KONMObI ABASETCA PaCTBOPOM KOHTPO/Ib-
HOro onbITa.

PacTBopbl BO BCcex Konbax pasbasnstoT A0 20 cM3 pacTBOPOM CEPHO KUCMOThI C KOHLEHTpauuei
0.5 monb/gM3 f06aBnsOT 2 cM3 aCKOPOUHOBOW KMCNOThbl. | cM3 pacTBopa KCMNEHOMIOBOIO OPaHXXEBOrO,
[0NVBaOT BOAOW A0 METKW U MepeMeLLmBatoT.

Yepes 15 MUH M3MEPAKT ONTUYECKYHO MJIOTHOCTbL PACTBOPOB MPU AJIMHE BOJHbLI 540 HM.

M0 Nony4YeHHbIM 3HAYeHMSAM ONTUYECKOW MAOTHOCTU W COOTBETCTBYIOLMM MM Maccam LMpKOHUA
CTPOSIT rpafyMpOBOYHbIA rpaduk.

6 OO6paboTKa pe3ynbTaToB U3MEpPeHUIA

MaccoByto fO/IH0 UMPKOHUS X, %. BbIYMCAAKT MO hopmyne

TV
X=-+- 100, )
TK

rae /«, — macca LMpKOHWS B pacTBOpe NpoGbl, HailieHHas Mo rpagyvMpoBOYHOMY TpadviKy, T;
Y— 06wmit 06bem pactsopa npobbl, cM3
T — macca HaBeckwm, T;
Y, — 06beM alLKBOTHOW 4acTu pacTBopa Npobbl, cM3.

7 [JonycTumas MOrpeLiHoCTb M3MEPEHNIA

7.1 PacxoxaeHvie mexay pesy/sbTaTaMu U3MepeHWin 1 pesynbTaTamu aHanmsa (Npyu LOBepUTEbHONM
BeposATHOCTU P = 0.95) He [O/MKHO NpeBbIlWAaTh J0MYCKAEMbIX 3HAYEHWIA, YKa3aHHbIX B Tabnuue 2.
Ta6bnuya 2
B npoueHTax
flonyckaemoe pacxoxpjeHue  JlonyckaemMoe pacxoXxpgeHue Mpeaen norpew HocTH
MaccoBas AONN UMPKOHUN MexXAay pesynbtartamu MexXxAay pesynbrtatamu o
napannenbHbIX HamepeHmﬁ aHanusa Hamepennit .Cl
Or 0.0010 o 0.0030 BkntouY. 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 KOHTPO/Mb TOYHOCTU pe3ynbTaToB aHann3a NPOBOAAT NO CTaHAAPTHOMY 06pasLy B COOTBETCTBUM

¢ FOCT 25086.
LlonyckaeTcsi NPOBOAUTL KOHTPO/b TOYHOCTU Pe3y/bTaToB aHa/iM3a no MeTogy [06aBoK.
Jo6aBkaMy SIBNSIETCS CTaHAApTHbIV pacTBop A.

8 TpeboBaHUA K KBanMmKauum

K BbINONHEHWNIO aHaNN3a [OMYCKaeTCcd XUMUK-aHaIUTUK KBaﬂI/I(*)VIKaLI.VIVI He HWXXe 4-ro paspsaga.
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