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Orpanmuenne CpoKa ACHCTBHA CHATO MO MPOTOKOJaY Ne 5—94 MexrocysaperBennoro Cosera mo CTaHIAPTH3AIMH,
mMeTpoJorun H ceprapuxanmmm (MYC 11-12—94)

Hacrogiumii ctTaHaapT ycTaHaBaIuBaeT (GpoTOMETPUUECKUE METOLBI OMpeaeaeHU TUTAHA (MPU MACCO-
Boii none ot 0,02 1o 0,09 % m ot 0,5 10 2 %) B XapoHNpOUYHBIX MEIHBIX CIUIABAX.
(U3menennas penakuusa, M3m. Ne 2).

1. OBIIIUE TPEBOBAHUS

1.1. O6umue TpedGoBaHust kK Meroay aHanusa —mno TOCT 25086—87 ¢ OOMOJHEHHMEM TIO
I'OCT 23859.1—79, pasn. 1.
(U3menennas penakoua, U3m. Ne 2).

®OTOMETPUUYECKUIN METOJ OIIPEJAEJEHNS TUTAHA C TEPEKHUCHIO BOJTOPOJIA

MeTton ocHOBaH Ha 00pa30BAaHUM THTAHOM B CEPHOKMCIION cpede ¢ IMEePEKHUCHI0O BOIOPOAA KEJTO-
OPAHIKEBOTO KOMIUIEKCA U U3MEPEHUH ONTHUYECKOM TUIOTHOCTH MOJAYYEHHOTO PacTBOpA.

2. AIIITAPATYPA, PEAKTUBbBI U PACTBOPbDI

DOTORICKTPOKOJIOPUMETP WIHN CHEKTPOPOTOMETP.

Kucnora azornas mo I'OCT 4461—77 n paszbasnenHas 1:1.

Kucaora cepHasa no I'OCT 4204—77, pasb6asneHHasa 1:1 u 1:4.

Kwuciaora conmanasa nmo 'OCT 3118—77.

Kucnora oprodpocdopnag mo 'OCT 6552—80, pazoasienHasa 1:1.

CMeCh KUCIIOT JJIA paCcTBOPECHUS, CMEIIUBAIOT OIUH OObEM KOHLCHTPUPOBAHHON a30THOM KUCJIOTHI
U TPH 00bEMa KOHLUECHTPUPOBAHHOM COJTHOM KHUCIOTHL.

[Tepexucs Bomopona (nepruaposisb) mo N'OCT 10929—76.

TutaH MeTa/UIMUEeCKH ¢ comepKaHueM He MeHee 99,5 % Tturtana.

Turan-xkanuu (PTOPUCTBIMN.

CTaHmapTHBIE pacTBOPHI TUTAHA.

PactBop A. 0,2 T METATMYECKOTO TUTAHA PACTBOPSIOT NIpU HarpeBaHuu B 100 cM?> cepHOI1 KMCAOTHI,
pazoasiaeHHOM 1:4. 3ateM npu kunsgueHUH oKucAoT TuTaH (111) po Tutana (1V), npudasiga mo KamrsaMm
a30THYIO KHUCJIOTY, pa30aBicHHYIO 1:1, 10 ob0ecuBeunBaHuAa pacTBopa. PacTBOp KUMIATIAT 2—3 MUH, OXJIaX-
AT, IEPEBOIAAT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 ¢M?, TOMMBAIOT 1O METKH BOIOM M MEPEMELLIMBAIOT.

CTaHJApTHBIN PAaCTBOP A MOXKHO IOTOBUTH TAKXKE M3 KAMUA-TUTAHA (pTOopuUcTOro. nsd storo 1,0024 r
kamusg-tutada (IV) GTopucToro BHIMAapuBalOT B THIATUHOBOM yammke ¢ 10 ¢cM> cepHO# KUCTOTHI, pa30aBiIcH-
Ho¥t 1:1, 1o BaaxxHOro octatka. Coaep:XUMoe YalKU pPacTBOPSIOT B 50 CM> CEpHOI KUCTOTBI, pa3baBIeHHOIM
1:4, pacTBOp MEPEHOCAT B MEPHYIO KO0y BMeCTUMOCTBIO 500 cM?, no6asnsior 50 ¢cM? CepHOI KMCIOTHI,
pa36apiaeHHOI 1:4, 1 pa36aBasioT BoAoil 10 MeTKU. 1 ¢cMm?> pactBopa A comepxut 00,0004 r TuTaHa.

N3nanme o(hpHIHAIBHOE Ilepeneuarka BocnpeneHa

*

H3zoanue ¢ Hamenenuamu No 1, 2, ymeepacoennvimu 6 urone 1985 o.,.mapme 1990 e.
(HYC 9—6&5,7—90).
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PactBop B roToB4T B ACHBb MPUMEHEHUS: 25 CM> pacTBOpa A MOMELIAIOT B MEPHYIO KOJOY BMECTH-
mocTbio 100 ¢cM?, monamBalOT 7O MEeTKM BOAOI M mepememmBalT. 1 ¢m? pactBopa b comepxur 0,0001 r
TUTAHA.

Pa3zn. 2. (MA3menennas peaakuusa, M3m. Ne 1).

3. ITPOBEJIEHUE AHAJIN3A

3.1. Hasecky OpoH3bl Maccoit 0,5 r (mpu MaccoBoii goae tutaHa ot 0,02 go 0,09 %) m 0,1 r (npu
MacCOBOI noje TuTaHa ot 0,5 10 2 %) MOMEIAT B CTAKaH BMECTUMOCTBIO 250 cm?, npwmsatoT 10 cm?
CMECH KHUCAOT ISl PACTBOPEHUS M PACTBOPSIOT MPU HArPEBAHUM. 3areM mpuOasiasior 10 cMm> cepHOii
KMCJIOTHI, paz0asBjacHHOM 1:1, ¥ ymapuBalOT OO0 MNOABICHHUA O€IOoro AbiMa CepHOM KUCIOTHI. llocie
OXJIAKACHUS OCTATOK PACTBOPSIOT B BOAE, MEPEHOCIT PACTBOP B MEPHYIO KOJOY BMECTUMOCTBIO 100 cM>,
npuoaBasiorT 5 cM> opTodhochOpHOI KUCAOTHI, | CM> MEePEeKUCH BOAOPOOA, AOJMBAIOT OO METKU BOIOIN,
[IEPEMEUIUBAIOT U U3MEPSIIOT ONITHUUYECKYIO IUIOTHOCTh PacTBOPA HA (POTOANEKTPOKOAOpUMeTpe mnpu 410 HMm
B KIOBETE € TOJIMHOM MOIJIOIIALIETO CI0A 1 ¢M. PacTBOpOM CpaBHEHUS CIIYKUT PACTBOP aHAJTU3UPYEMOTO
CIUIaBa, MPOBEICHHBIN Uepe3 BECh XO4 aHAJIM3a, HO 0e3 J00aBIeHUA MEePEeKUCH BOOOPOIA.

3.2. IlocTpoeHue rpaayMpoOBOYHBIX rpa)ukos

3.2.1. TIpu maccosoii none turana ot 0,02 no 0,09 %
B MepHBIE KOMOBI BMeCTUMOCTBIO IO 100 M3 mocnenosateasHo Bausatot 0; 1,0; 2,0; 3,0; 4,0 u 5,0 cm?

CTaHZAPTHOTO pacTtBopa b TMTaHa, KOGABASIOT MO 25 CM> CEpHON KMCIOTHI, pa3basaeHHON 1:4, mo 5 cM?
opTohochOpHOI KUCAOTH, MO 1 CM> MEPEKUCH BOAOPONA, JOJUBAIOT 1O METKU BOIOM, MEPEMEIIMBAIOT U
najiee MoCTynaroT, KaK yKa3aHo B 1. 3.1.

PacTBOpOM CpaBHEHUS CIYKHT PACTBOP, HE COACPXKALLMUN TUTAHA.

3.1.—3.2.1. (M3menennan penakmusa, Usm. Ne 1, 2).

3.2.2. Ilpu maccosoi gone tTurada ot 0.5 10 2 %

B mMepHbIe KOMOB BMeCcTUMOCTBIO mo 100 cM® mocnemoBareawsHo nomew@awt 0; 1,0; 2,0; 3,0; 4,0 u

5,0 cM? cTaHmapTHOTO pacTBopa A TUTaHA, JOOABASIOT MO 25 cM’ cepHoi KucaoTel (1:4), mo 5 oM’
opTodochOpHOI KUCAOTHL, MO 1 ¢M? MEPEKUCH BOIOPOAA, TOAMBAIOT A0 METKHM BOION, MEPEMEIIUBAIOT U
gajiee MOCTYMAKT, KaK YKa3aHo B 1I. 3.1.

PacTBOpOM CpaBHEHMS CIYXKMUT PACTBOP, HE COACPKALLMI TUTAHA.

[IpuMmevaHnue. OprodpochOpHYIO KUCITOTY JOOABIAIOT B CIy4ac NPUCYTCTBUS B OPOH3ax XKeJe3a M1 MAaCKH-
poBaHud xenesa (111).

(BBenen ponmoanutenbHo, U3m. Ne 2).

4. ObPABOTKA PE3YJIbTATOB

4.1. Maccosada noiasd TuTaHa (X) B MPpOLEHTAX BBIUUCALIECTC MO POPMYIIE

iy

rae m — Macca TMTaHa, HAUACHHAA MO TPagyupOBOYHOMY IpadHKy, I;
m; — Macca HaBECKHU, TI.
4.2. PacxoxneHUs pe3yabTaTOB TPeX MapajUIeJAbHBIX OMpeacIeHUN HE JOJDKHBI MPeBBILIATHL 3HAUYCHU
TOMYCKAEMBIX PacXoxXaeHUM d (d — nmokasarejab CXOOUMOCTH), BBIYHUCICHHBIX MO (POPMYJIAM:

d =0,0015 + 0,08X (st mutepsana ot 0,02 no 0,09 %);
d = 0,005 + 0,05X (mna naTepsana ot 0,5 10 2 %),

roe X — MaccoBast JOJS TUTAaHA B cIuiase, %.

(U3menennas pegakuusa, MUsm. Ne 2),

4.3. PacxoXIeHHUA pe3yabTAaTOB AHAJIMW3A, MOJIVYCHHBIX B IBYX PA3IMUHBLIX JIA0OPATOPUIX, WIU ABYX
PE3VJAbTATOB AHAJIN3A, MOJAYYCHHBIX B OTHOM JIA0OPATOPHUH, HO IIPHU PANIMYHBIX YCIOBUAX () — MOKa3aTe/b
BOCIIPOMU3BOJUMOCTH) HE JOJ/DKHBI MPEBBIIATE 3HAYCHUM, BEIYUCICHHBIX 1O (POPMYJIAM:

D = 0,002 + 0,1X (mna uatepsana ot 0,02 mo 0,09 %);
D = 0,007 + 0,07X (mns nurepsana ot 0,5 1o 2 %),

roe X — MaccoBas JOJISI TUTAaHAa B cruiase, %.
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4.4, KOHTpOJAb TOYHOCTH PE3yJAbTATOB aAHAJIM3A IMPOBOJAT MO I'OoCymapCTBEHHBIM CTAHAAPTHBIM
O0Opa3LaM KapOMpPOUYHBIX (XPOMHUCTBIX) OPOH3 WM METOAOM AOOABOK WM COMOCTABIACHHUEM PE3YJAbTATOB,
MOJIY4EHHBIMU aTOMHO-a0COpOLIMOHHBIM MeToA0M B cooTBeTCTBUM ¢ T'OCT 25086—87.

4.3, 4.4. (A3menennaa penakousa, MU3m. Ne 2).

®OTOMETPUUYECKUI METO/ OITPEIEJTEHNS TUTAHA C IMAHTUINPUJIMETAHOM

MeTon oCHOBAaH Ha OOpa30BaHUM TUTAHOM KOMIDIEKCA ¢ THAHTHIIUPWIMETAHOM, OKPALICHHOIO B
30JIOTUCTO-XEATBIN LBET, U U3MECPEHUU ONTUYCCKON IUIOTHOCTH MOJIYYCHHOTO PacTBOpA.

5. AIITTIAPATYPA, PEAKTUBbI U PACTBOPDI

DOTOIIIEKTPOKOIOPUMETP WIHU CHEKTPOPOTOMET).

Kucnora azotHass no 'OCT 4461—77.

Kwucaora cepHasa no I'OCT 4204—77, pasb6asneHHada 1:1 u 1:4.

Kwuciaora comanasa nmo 'OCT 3118—77.

Kucnora ¢propucrosogoponada mo 'OCT 10484—78.

Kucnora ackopounosas, pactsop 100 r/om>.

AmMmuaxk BogHbBIH o ['OCT 3760—79 m pazbasnenusi 1:50.

Cepebpo asorHokucnoe nmo F'OCT 1277—75, pactsop 4 1r/o1M°.

Ammonuit Hanceprokucaelii mo TOCT 20478—75, pactop 200 r/om>.

KBacup! xenezo-ammoHmitHbe o TY 6-09-5359—87, pacteop 50 r/om>.

JuantunupuiameTad, pacteop 10 r/am>: 10 r peaktusa pactBopsioT B 200 ¢M> BOABI, TOOABISIOT
80 cM3 CONMAHOM KUCAOTHI (KOHLL. ), PACTBOP OXJIAXAAIOT, MEPEHOCAT B MEPHYIO KOJIOY BMECTUMOCTBIO 1 1M?,
TOJIUBAIOT 10 METKH BOIOU U TEPEMEIINBAIOT.

TutaH MeTa/UTMUECKHH C comep:KaHueM He MeHee 99,5 % Tturtana.

Turan-xkanuu (PTOPUCTBIMN.

CrangapTHbIe pacTBOpHI TUTAHA A U b roToBAT, KaK yKa3aHO B pasi. 2.

CraHgapTHBII pacTBOp TUTaHa B: 5 ¢cM’ pacTBopa A MOMEIIAIOT B MEPHYIO KOJ0Y BMECTHUMOCTBIO
100 cM?, 1OMMBAIOT 1O METKHM BOION M MEPEMEIIMBAIOT, TOTOBAT B ICHb MPUMEHEHUS.

1 cm? pactBopa B comepxut 0,00002 r TuTaHAa.

Pazn. 5. (MA3menennaa pesakous, M3m. Ne 2).

6. ITPOBEJAEHUE AHAJIN3A

6.1 Hasecky 6poH3bl Maccoii 0,5 r MOMEIAIOT B MJIATUHOBYIO YALIKY, JO0ABASIOT 15 ¢M> a30THOI
kucsaoTel (1:1), 2 cM> HTOPUCTOBOIOPOIHON KUCIAOTH M PACTBOPSIOT TPU HATPEBAHUU. 3aTeM HOOABILIOT
10 cm3 ceproit kucaoTs! (1:1) ¥ pacTBOP BEIMAPHUBAIOT A0 HAYAIA BBIIEICHUS OEI0TO 1BIMA CEPHOM KUCTOTHI.
OcCTaToOK OXJIAXKAAKT, ONOJACKUBAIOT CTCHKHM YalllKW BOJOM, PACTBOPAIOT, PACTBOP MEPEHOCAT B CTAKAH
BMecTUMOCTBIO 300 cM® u pasbasasior Bogoi no 100 cM’. K pactBopy mo6aBasioT 2 cM® pacTBoOpa
A30THOKUCTOrO cepedpa, 10 cM> pacTBOpa HAACEPHOKUCTOTO AMMOHMS U PACTBOP KMITATAT B TECUCHUE
30 muH. PacTBOp OXJAaXAAIOT, HOOABMSMIOT 1 CM> pacTBOpa XEA€30-aMMOHMIMHBIX KBACLOB, OCAXIAIOT
TMIPOOKUCH Xeje3a U TUTAHA pacTBOPOM aMMHAaKa U pacTBop BeIaepxusBaioT mpu S0—60 °C aas koarysi-
LUK ocagka B TeyeHUe 30 MUH. OCagokK OTPWIBTPOBBLIBAIOT HA (PUABTP CPEAHEH IUIOTHOCTH, CTAKAH M
OCaZOK TPOMBIBAIOT TOPSTYUM pacTBopoM ammuaka (1:50). Ocanok pacTBOpsiOT B 20 CM> CEpHOIM KUCTOTBI
(1:4) B cTakaH, B KOTOPOM NMPOBOIUINU OCAKICHUE, (PUABTP MPOMBIBAIOT BOOAOM U MOBTOPAIOT OCAKICHUE
TUAPOOKUCH, PWILTPOBAHUE, PACTBOPECHUE OCAIKA U IMPOMbIBAaHUE (pUIIbTpa. PAacTBOP MEPEHOCAT B MEPHVIO
K010y BMeCTUMOCTBIO 100 CM>, TOMMBAIOT 10 METKU BOLOW U TIEPEMEIIMBAIOT.

B 3aBUCHMMOCTHU OT MACCOBOI JOJM TUTAHA OTOMPAIOT ATUKBOTHYIO YacTh pactBopa — 20 cm> (ot 0,02
1o 0,09 %) u 10 cm? (ot 0,5 1o 2 %) B MepHYI0 KonOy BMecTUMOCTBIO 100 cM> 1 ycraHasauBaoT pH=7—8§
pPACTBOPOM aMMMAaKa MO YHUBEPCATBLHON MHIMKATOPHOU OyMaxke. 3atem mobasmsior 10 cM’ comstHOuM
KMCAOTHI, 2,5 CM3 aCKOPOWHOBOI KUCIOTHI, 25 CM® TUAHTUMUPUIMETAHA, JOJIUBAIOT 10 METKM BOIOU M
nepeMenuBaloT. Hepes 40—350 MUH U3MEPAIOT ONITUYECKYIO TVIOTHOCTH PACTBOPA HA (POTOSIEKTPOKOIOPH -
METpe C CMHMM CBETOPUIBTPOM (A4 = 400 HM) miM Ha cnekTpodoTomMeTpe npu 365 HM B KIOBETE C
TOJIIMHON MOIIOLIAIIIETO CA0d 2 ¢CM. B KauecTBe pacTBOpa CPABHECHUA MCIIOAB3VIOT PACTBOP KOHTPOJIb-
HOTO OIIbITA.

6.2. IlocTpoenue rpaaydpoOBOYHBIX rpauKOB

B MepHble KOaObl BMecTUMOCTBHIO mo 100 cM® momewaror 0; 1,0; 2,0; 4,0; 6,0; 8,0 u 10,0 cM’
craHgapTHoro pacrteopa b tutana wau 0; 1,0; 2.0; 3,0; 4,0 u 5,0 cM’ cTrangapTHoro pacteopa B Turtana,
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100aBsoT 1o 10 ¢M3 COMSIHOM KMCAOTHI M Jajiee MOCTYNAaloT, KaK YKa3aHo B 1. 5.3.1. PAaCTBOpOM CpaBHEHUS
CJIYKMT pacTBOP, HE COACPXKAIIUKM TUTAHA.
Paszn. 6. (A3menennas pesakuus, Msm. Ne 2).

7. ObPABOTKA PE3YJIbTATOB

7.1. MaccoByro 10mo TuTaHa (X) B IMPOLECHTAX BBIUUCALIOT IO (pOPMYJIE

X = :

m

roe m; — Macca TUTaHa, HAWAEHHAd MO TPAaayupPOBOYHOMY TpadHuKy, T;

m — MAacca HaBECKU MPOOBI, COOTBETCTBYIOIIAA AJIMKBOTHOM 4AaCTHU pPacTBOpa, T.

7.2. PacxoxXmeHUs pe3yabTaTOB TPeX MAapaUICAbHBIX ONPEACICHUN HE JOJDKHBI MPEBBILIATH 3HAYCHUN
TONMYCKACMBIX PACXOXKACHHUM d (d — mokasarenb CXOJUMOCTH ), BBIYHUCIACHHBIX 1O (POPMYJIaAM:

d = 0,0015 + 0,08X (ot untepsana ot 0,02 mo 0,09 %);
d = 0,005 + 0,05X (mna natepsana ot 0,5 10 2 %),

roe X — MaccoBas OOJis TUTAHA B cruiase, %.

7.3. PacxoxaeHus pe3yabTaTOB aHAJIW3a, MOJYYCHHBIX B JBYX Pa3/IMYHBIX JTaOOpaTOpHUIX, WU IBYX
PE3VJABbTATOB AHAJIN3A, MOJAYYCHHBIX B OTHOM JIA0OPATOPHUH, HO IIPHU PAIMYHBIX YCIOBUAX () — MOKAa3aTe/b
CXOOUMOCTH), HE JOJDKHBI MPEBLILIATHE 3HAUCHUM, BBIYUCIACHHBIX MO (POPMYJIaM:

D = 0,002 + 0,1X (mna uaTepsana ot 0,02 mo 0,09 %),
D = 0,007 + 0,07X (mns nurepsana ot 0,5 1o 2 %),

roe X — MaccoBas JI0ad TUTAHA B cIviase, %.

7.4. KOHTpOJb TOYHOCTH PE3YAbTATOB AHAJIM3Aa MPOBOAIAT MO I0CyIapCTBEHHBIM CTAHAAPTHBIM O0-
pastaM XKapoIpOYyHBIX (XPOMHUCTBIX) OpOH3 WIM METOAOM AO00ABOK WJIH COCTABJICHHUEM PpPE3YJbTAaTOB,
MOJIY4eHHBIX aTOMHO-a0COpOLIMOHHBIM MeToA0OM B cooTBeTCcTBUU ¢ ['OCT 25086—87.

7.5. MeToa mpuMeEHSIEeTCA MPH PAa3HOIIACHUIX B OLICHKE KAa4eCTBA XXapOIMPOUYHBIX OpPOH3.

Pazn. 7. (Beeaen ponoanureibHo, M3m. Ne 2).
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