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M E XTOCVYJAAPCTUBEHHB H CTAHIODAZPT

HUMKEJIb. KOBAJIbT

Mertoapl onpeaejeHusa TaInAd B HUKEJIe

Nickel. Cobalt.
Methods for determination of thallium in nickel

Jara seegenus 2003—07—01

1 O6aacTh npuMeHeHHs

HacTrosmuii crangapT ycTaHaBIMBaeT CEKTPOGOTOMETPUUECKUI M aTOMHO-a0COPOIIMOHHBII METO-
OBl ompenesleHUs Taus mpu MaccoBoit mone ot 0,00005 % mo 0,0010 % B mepBUYHOM HMKeJE IO
T'OCT 849.

2 HopmaTuBHBIE€ CCBLUIKH

B HacTosI1IeM cTaHgapTe MCITOJBb30BAHKI CCHUIKM Ha CJIEIYIOIINE CTaHAAPThI:
I'OCT 849—97 Huxenb nepBuuHbIii. TexHUUYeCKUE YCIOBUS

I'OCT 2603—79 AueroH. TexHuueckue yCaoBUs

I'OCT 3118—77 Kucnota constHast. TexHuyeckue yCJIOBUS

I'OCT 4147—74 XKenezo (I11) xnmopun 6-BogHbrit. TexHUUeCKME YCIOBUS

I'OCT 4461—77 Kucnora azorHas. TexHu4eckue yCaOBUS

I'OCT 5457—75 AueTtuieH pacTBOPEHHBIN 1 ra3000pa3HBIM TeXHUYECKU. TeXHUIEeCKHe YCIOBUS
T'OCT 5955—75 benzon. TexHuueckue ycaoBUs

I'OCT 6552—80 Kuciora oprodocdopHas. TexHUYeCKNE YCIOBUSI

T'OCT 9722—97 Tlopoiiliok HUKeNeBbl. TeXHUUeCKue yCaoBus

I'OCT 10157—79 AproH razoo0pa3HbIii U XKuakuii. TexHuuecKue ycaoBUsI

I'OCT 10929—76 Bomopomna mepokcui. TexHUYecKue YCIOBUs

I'OCT 11125—84 Kuciora a3oTHas 0co00ii YUCTOTH. TeXHUYeCKHe YCIOBUS
I'OCT 13047.1—2002 Huxkens. Kobanbr. O01IME TpeOOBaHMS K METOAAM aHAIM3a
I'OCT 14261—77 Kucaota cojsgHass 0CO00# YUCTOTHI. TeXHUYECKUE YCIIOBUSI
I'OCT 18337—95 Tamnuii. TexHUUeCKUE YCIOBUS

3 O0mme TpeOoBaHNA W TPEOOBAHKSA 0€30MACHOCTH

OO11ue TpedboBaHMSI K METOIAM aHa/IM3a U TpeOoBaHMs OE30IIaCHOCTU IIPU BBIIMOJIHEHUU PabOT — IO
TI'OCT 13047.1.

4 CnexkTpooToOMeTpHYECKHIA METO1

4.1 Meton ananmsa

MeTton ocHOBaH Ha U3MEPEHMU CBETONOTIIONICHUS IIPU [UTMHE BOJHBI 600 HM pacTBOpa KOMIUIEKCHOTO
COEIMHEHMS TaJUIUS C KPUCTAUIMYECKUM (DMOJIETOBBIM, 9KCTPAarupyeMoro 0€H30JI0M 13 cpeabl hochopHOit
KWCJIOTHI.

WN3nanue odunuaibHoe
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4.2 Cpencrsa u3MepeHHii, BCIIOMOTaTe/IbHbIE YCTPOHCTBA, MATEPHAJIBI, PEAKTHBBI, PACTBOPbI

CrexkrpodoTtomMeTp WM (HPOTOSIEKTPOKOJOPUMETP, OOECIIEUMBAIOIINI MPOBeACHUE U3MEPEHUN B
IWara3oHe TTUH BoJH 580—610 HM.

Aunetuner o 'OCT 5457.

Kucnora aszorHas mo 'OCT 4461, npu HeoOXOOAMMOCTU OYMIIEHHAs IEePErOHKOM, WK 110
I'OCT 11125, pazoasnennas 1:1 u 1:19.

Kucnora consanag mo 'OCT 3118 wm npu Heobxomumoctu o 'OCT 14261, pasoasienHas 1:1.

Kucnora oprodocdopras mo 'OCT 6552, pasdasnenHas 1:4.

Bonopona nepokcun o 'OCT 10929.

Keneso (I11) xnopun 6-BonHelit mo TOCT 4147, pactBop MaccoBoii KoHUueHTpauuu 0,25 r/cm>.

Aueron o 'OCT 2603.

benzon o 'OCT 5955.

Kpucranmnyeckuit puoneToBslit 1o [1], pactBop MaccoBoit kKoHueHTpauuu 0,002 r/cm?.

Tammuit no 'OCT 18337.

PacTBOpHI TaIUS U3BECTHOM KOHIIEHTPALIVM.

PactBop A MaccoBoil koHueHTpauuy Taums 0,0001 r/cm>: B crakan BMectuMocTbio 100 cM?® mome-
IAIOT HaBecKy Tauust Maccoit 0,1000 r, mpuiusaloT 15—20 cM® a30THOIl KUCIIOTHI, pa3daBieHHON 1:1,
pACTBOPSIOT HA KUTISIIIEH BOASHOM OaHe, OXJIaXAAIOT, IEPEBOASAT PACTBOP B MEPHYIO KOJIOY BMECTUMOCTBIO
1000 cm?, mpumBaror 100 cM® a30THOIT KUCTIOTHL, pa3daBaeHHON 1:1, M JOMUBAIOT 10 METKU BOIOIL.

PactBop B MaccoBoit koHuenTpaumu Tauis 0,00001 r/cm3: B MepHYIo K010y BMecTMOCThIo 100 cm?
ot6upator 10 cm® pactBopa A, mpwmsaoT 10 cM® a30THOI KHUCIOTHI, pa3baBieHHOI 1:1, NOMMBAIOT 1O
METKU BOIOM.

PactBop B MaccoBoit koHueHTpamu Tamms 0,000002 r/cm?: B MepHyIo K016y BMecTUMOCTbo 100 cm3
ot6upator 20 cM’ pactBopa b, mpummBaior 10 cM® cossiHOI KUCIOTBI, pa3daBieHHON 1:1, TOMUBAIOT 10
METKU BOIOM.

4.3 IToaroTroBKa K aHAJIM3Y

J17151 IOCTpOEHMSI TPaLyPOBOYHOTO TpadhyKa B CTAKaHBI BMecTuMocTbio 100 mwm 150 cm?® or6upator
0,5; 1,0; 2,0; 3,0; 4,0; 5,0 cM> pacTBopa B, moMelIaOT MX HA KUIALIYIO BOOSHYIO GAHIO M BBHITAPHBAIOT
pacTBOphI gocyxa. K cyXxoMy ocTaTKy MpWIMBalOT 2—3 cM> COJSTHON KUCJIOTBI U CHOBA BBIIAPUBAIOT HA
KUTISILLEH BoAsiHOM GaHe mocyxa. K cyXoMy ocTaTKy MpuimBaioT 25 ¢cM® opTodocdOpHOI KUCIOTH, pas-
GaBneHHON 1:4, 5 cM? Bombl, pacTBOPSIIOT OCANOK U ajee MOCTYIAIOT, KaK yKa3aHo B 4.4.

Macca Tayutus B pacTBopax Il TpagyrMpoBouHoro rpaduka coctasisger 0,000001; 0,000002; 0,000004;
0,000006; 0,000008; 0,000010 r.

ITo 3HaueHUSIM CBETOIOIJIOLICHUS PACTBOPOB M COOTBETCTBYIOIINM MM MaccaM TaJUIUsl CTPOST Tpa-
JYUPOBOYHBIN I'pauK C yueTOM 3HAUYEHUSI CBETOMOIJIOIIEHUSI IPadyupOBOYHOIO pacTBOpa, MOArOTOBICH-
HOro 0e3 BBeIeHUs pacTBOpa TaJlIusl.

4.4 IlpoBenenue aHaim3a

B crakaH BMecTMoOcTbio 250 cM? momernaioT HaBecky Mmpo6bl Maccoil 3,000 T mpu ornpeneaeHUn
MaccoBBIX moneit Tamms He 6omee 0,0003 % u maccoit 1,000 r mpu onpeaeleHU MacCOBBIX AOJIEH TayUTHUST
ceoiwte 0,0003 %, npuwmBator 30—40 wmm 15—20 cM® a30THOIT KUCTIOTHL, pa3daBiaeHHOI 1:1, BBITAPUBAIOT
10 o6beMa 7—10 cm?, mpummBator 5S—10 cM? CONSTHOI KMCIOTHI, He IOIYyCKasl KUTIEHMSI, IEPEHOCST CTAKAH
Ha KUISILIYIO BOASIHYIO OAHIO M BBHIMAPUBAIOT pacTBOp gocyxa. K cyxomy ocratky mpuimsaooT 5—10 cm?
COJITHOM KMCJIOTHI M CHOBAa BBINIApUBAIOT Ha BOASHOUM OaHe gocyxa. OOpabOTKY COJISTHOM KMCIOTOM
ITOBTOPSIOT.

K cyxoMy ocTaTKy NpuimMBaioT 25 cM> opTodochopHOil KUCTOThI, pazdaBieHHoil 1:4, 5 cM® Boabl u
pactBopsitoT coiu. K pactBopy mpuimsaioT 1 cM® pactBopa xiopuaa xenesa (I1I), 0,5 cM® mepokcuna
BOJIOpOIa U BhIAepXKMBaIOT 40 MUH.

PacTBOp MepeBOIST B AEIUTEIbHYIO BOPOHKY BMecTUMOCTBI0 100 cM?, 06MbIBatoT cTakaH 10 cM> BomHl,
npuimBaior 0,5 cM® pacTBopa KpucTautmdeckoro duonerosoro, 20 cM® 6eH305a U BCTPSIXUBAIOT BOPOHKY
1 muH. Yepe3 10—15 MuH BOOHYIO HIDKHIOIO (pa3y CIMBAIOT M OTOPAChIBAIOT, a M3 OpraHMYecKoil ¢as3bl
CyXOil ITUITETKOIl OTOMPAIOT AIMKBOTHYIO YacTh PACTBOPa 06beMOM 15 cM® B Cyxylo MepHYIO KOGy BMec-
THMOCTBIO 25 cM?, MONMBAIOT 1O METKHU alleTOHOM.

M3MmepsioT cBeTONOIJIONIEHHE PacTBOpa MPOOLI 1 KOHTPOJIBLHOIO OMNbITa Ha CHEKTPO(hOTOMETpe MpU
JutnHe BoJHBI 600 HM 111 Ha (DOTOIEKTPOKOJIOPUMETPE B AMAIia3oHe IIMH BOJIH 580—610 HM, UCITONIB3Ys
B KauecTBe pPacTBOpa CpaBHEHUs cMech 15 ¢’ 6eHzona u 10 cM® aueToHa.

Maccy Tajnusi B pacTBope MpoObl HAXOAST 0 TPagyUpOBOYHOMY I'paUKy.
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4.5 O0padoTKa pe3yJIbTATOB aHAJIN3A
MaccoByio momo Tauis B Ipobe X, %, BEIUUCISIOT TI0 (hopMyIie

_ (M- M)

X M

100, (1

rne M, — macca Tajuius B pacTBOpe MpPOOBI, T;
M, — macca TaJuiisl B pacTBOpe KOHTPOJIbHOIO OIbITA, T;
M — macca HaBeCcKU IpOOHI, T.
4.6 KOHTPOJb TOYHOCTH AHAJIM3A
KoHTpoab METPOIOrMYeCKHNX XapaKTepUCTUK pe3ynabTaToB aHanmu3a mpoBoadat mo I'OCT 13047.1.
HopMatuBbl KOHTPOJIS U MOTPELIHOCTh METO/IA aHaIK3a MpUBeIeHbI B Tabmulie 1.

Tao6numa 1 — HopmaTuBEI KOHTPOJIS M IIOTPEIIHOCTh METONA aHAIM3a
B nmponenrax

Jlomyckaembie Jlommyckaemble
Maccoast 1osst PacXoXxaeHusl pe3yJIbTaToB PACXOXIEHHUS Pe3yIbTaTOB Honyckaembie ITorpewmHocTs
TaJUTUS JIBYX TMapajieIbHbIX Tpex MapajuieTbHbIX PACXOMICHILL IBYX p | MeToda aHamsa A
onpeeneHuil d, onpeleieHuil dy PESYJIETATOB aHasa
0,00005 0,00003 0,00004 0,00006 0,00004
0,00010 0,00006 0,00007 0,00012 0,00008
0,00030 0,00010 0,00012 0,00020 0,00015
0,00050 0,00015 0,00018 0,00030 0,00020
0,0010 0,0002 0,0003 0,0004 0,0003

5 AromHO-a0COpPOIMOHHBII METO

5.1 Merton ananu3a

Merton oCHOBaH Ha M3MEPEHUM TTOTJIOIIEHNS TIPYU JTMHE BOJHBI 276,8 HM PE30HAHCHOTO M3JTyYEHUS
aToMaMU TaJUIMsI, OOpa3yIOLIMMUCS B pe3yIbTaTe 3J1eKTPOTEPMUIECKON aTOMU3ALUUA PACTBOPA MPOOHI.

5.2 CpencrBa m3MepeHmMii, BCIIOMOraTeJibHbI€ YCTPOCTBA, MATEPHAJIbI, PEAKTHBbI, PACTBOPBI

ATOMHO-a0COPOLIMOHHBIN CIIEKTPO(MOTOMETp, 00eCHeYnBaIOLIMI TTPpOBeIeHE U3MEPEHUI C IeKTPO-
TepMUYECKOI aTOMHU3aLIMEN, KOPPEKLMIO HECEJEKTUBHOIO IMOMIOIICHUSI U1 aBTOMATU3UPOBAHHYIO MMOJavy
pacTBopa B aTOMMU3aTop.

Jlamria ¢ moJIbIM KaTomoM ISl BO30YXKIEHUS CIIEKTPaIbHON JIMHUU TaJIMSI.

Apron razoo6pasusriii mo 'OCT 10157.

®OunbTpel 00€330JIcHHBIE TI0 [2] WM Apyrue cpeaHeil TIIIOTHOCTH.

Kwucnora azornas mo 'OCT 4461, nmpy HeoOXOAMMOCTH OuYMIleHHas reperonkoi, mwinm mo 'OCT
11125, pas6asnenHas 1:1 u 1:9.

ITopomok Hukenesblit 1o 'OCT 9722 unu cTaHaapTHBIN 00pa3el] cocTaBa HUKENS ¢ YCTaHOBJIEHHOM
MaccoBoil gonei Tayuus He 6osee 0,00005 %.

Tamuit no 'OCT 18337.

PacTBOpHI TaIUS M3BECTHOM KOHIIEHTPALIVM.

PactBop A MaccoBoit KoHleHTpauuu Tamums 0,0001 r/cM? roToBsT, Kak yKa3aHo B 4.2.

PactBop b MaccoBoit koHueHTpaumu Tammst 0,00001 r/cM? ToToBAT, Kak ykazaHo B 4.2.

PactBop B MaccoBoit koHueHTpatmu Tamms 0,000001 r/cm: B MepHyIo K016y BMecTUMOcTbio 100 cm3
ot6upator 10 cm® pactBopa b, mpumBaror 10 cM> a30THOI KMCIOTHI, pa3daBiaeHHOi 1:1, U JOMMBAIOT 1O
METKU BOIOM.

5.3 IloaroroBKa K aHaIM3y

5.3.1 [usg rpamydpoBOYHOro rpaduka 1 Impum ompeaeaeHMM MacCOBBIX HOJEKM Taiusl He Ooliee
0,0003 % B cTakaHbl WIM KOJObI BMecTUMOCTbIO 250 cM® momemialoT HaBecku Maccoit 1,000 r mpo6
HUKEJIEBOrO TOPOIIKAa WJIM CTAaHIApTHOrO O0paslia cOCTaBa HUKENSl C YCTAHOBJIEHHOM MacCOBOM doJjiei
Tajuiust. Yuciao HaBeCOK MOJKHO COOTBETCTBOBATH UMCIY TOYEK TpagyMpOBOYHOro Tpaduka, BKIOUas
KOHTPOJIbHBIN OIIBIT.

K npo6am npunusaot 15—20 cM? a30THO# KMCIOTHI, pa3baBieHHOM 1:1, pacTBOPSIIOT MpU Harpesa-
Huu. [Ipu Mcnonb30BaHUM HUKEJIEBOTO IOPOIIKA PacTBOPHI (PUIABTPYIOT uepe3 DUIbTpHl (KpacHas WU

3
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Oenast JieHTa), IIpeABapUTENIbHO MPOMBIThIE 2—3 pa3a a30THOI KMCJIOTOM, pa3baBieHHOU 1:9, (UIBTpHI
NPOMBIBAIOT 2—3 pa3a ropsyeii Bomoil. PacTBopsI BeIMapUBaloT 10 o6beMa 5S—7 cm?, mpunusatot 40—50 cm?
BOJIBI, HATPEBAIOT JO KUIIEHMUSI, OXJIAKIAIOT, IEPEBONAT B MEPHBIE KOJIOBI BMeCTUMOCTHIO 100 cM’.

B kon6s1 ot6upartor 0,5; 1,0; 1,5; 2,0; 3,0 cM? pacTBopa B, B KOGy ¢ pacTBOPOM KOHTPOJIBHOTO OMbITA
pacTBOp TaJUIMS HE BBOOMAT, JOJIMBAIOT 0 METKU BOAOM U Jajiee M3MEPSIOT a0COpOLMIO, KaK yKa3aHo B 5.4.

Macca Tannus B pacTBopax Juist TpagynpoBku coctasisteT 0,0000005; 0,0000010; 0,0000015; 0,0000020;
0,0000030 .

5.3.2 [nda rpagydpoBOYHOro rpaduxa 2 IIpu omnpeaeaecHUU MacCcoBBIX qoeit taumusa cebiire 0,0003 %
B CTaKaHbl WIM KOJObI BMecTHMOCTbIO 250 cM® momemaror HaBecku Maccoit 0,500 T mpo6 HUKEIEeBOTo
MOpPOIIKa UM CTaHAAPTHOTO 00paslia cocTaBa HUKENS C YCTAaHOBJIEHHONW MacCcoBOM Aojieit Tajuius. Yucio
HaBECOK TOJDKHO COOTBETCTBOBATH YMCITY TOUEK IPaayMpOBOYHOTO rpadyKa, BKIIOUYask KOHTPOJIbHEIN OIIBIT.
HaBecku pacTBOPSIOT, KaK YKa3aHo B 5.3.1, pacTBOPhI MEPEBOAAT B MEPHbIE KOJIObI BMECTUMOCTEIO 100 cM?,
BBomaT 1,0; 2,0; 3,0; 4,0; 5,0 cM® pacTBOpa B, B 0oqHY 13 KOJI6 ¢ pacTBOPOM KOHTPOJIBHOTO OITBITA PACTBOP
TaJUIMsl He BBOJST, TOJMBAIOT 10 METKU BOJOU M Aajiee U3MepstoT abcopOlrio, Kak yKa3aHo B 5.4.

Macca taumsa B pactBopax st rpamyupoBku coctasisger 0,000001; 0,000002; 0,000003; 0,000004;
0,000005 .

5.4 Ilposenenue anajiamsa

B crakaH win Koiaby BMecTMMOCTbIO 250 cM® MoMelIaloT HaBecKy HpoObl Maccoit 1,000 r mpu
oIpeneJIeHU MacCOBBIX moseit taums He 6omee 0,0003 % wm maccoit 0,500 r mpy ompeneieHUH MacCOBBIX
noneit Tams cebiie 0,0003 %, npunusaioT 15—20 cM> a30THOI KUCIOTHI, pa3baBiaeHHoi 1:1, pacTBOPSIOT
[IPY HATPEBAHWH, BBIIAPUBAIOT 10 06beMa 7—10 cM>, IepeBoIsIT B MEPHYIO KOJIOY BMecTUMOCTbio 100 cM?,
OXJTAXIAIOT W JOJIUBAIOT IO METKW BOMIOM.

M3mepsitoT abcopO11uio pacTBOpa MPoObl U COOTBETCTBYIOIIMX PACTBOPOB [Tl TPaTyUPOBKU MPU JUTMHE
BOJIHBI 276,8 HM, mwmpuHe wmenn He 0osee 1,0 HM ¢ KOpPpeKLMEN HECETEKTUBHOIO IOIJIOIEHUS B TOKE
aproHa He MeHee JIByX pas, MocjeAoBaTeIbHO BBOJS MX B aTOMU3aTOp. B 3aBMCUMOCTM OT THUMA CIEKTPO-
(hoToMeTpa Moa6GHPAOT ONTUMAIBHBI 00beM pacTBopa oT 0,005 no 0,050 cM> WM onTUMAanbHOE BpeMs
aspo30JIbHOrO pacmbiieHuss oT 5 10 50 c. IIpoMbIBalOT cUCTEMY BOIOU, MPOBEPSIOT HYJIEBYIO TOUKY U
CTaOMJIBHOCTh TPagyrupOBOYHOro rpaduka. st mpoBepKu HYJIEBOI TOYKM MCIIOJIB3YIOT PACTBOP COOTBET-
CTBYIOIIIETO KOHTPOJIBHOTO OITBITa, TTOATOTOBICHHBIN, KaK yKa3aHo B 4.3.

IMonGop onTMMAaNIBHBIX TEMIIEPATYPHBIX PEXMUMOB IJII aTOMHM3aTOpa MPOBOIAT WHAWBUIYATBHO IS
MPUMEHSIEMOT0 CIeKTpodOoTOMETpa MO pacTBOpaM sl IPagyupOBKHU.

PexomeHnyeMbie yciaoBHUsI pabOThI aTOMMU3aTOpa yKa3aHbl B Tabnuie 2.

Taonuuma 2 — YcnoBust paboThel aTOMH3aTOpa

HaumeHnoBaHue craguu Temmnepatypa, °C Bpewms, ¢
Cymika 100—150 2—45
OzoneHure 400—600 10—20
AToMU3ALUS 1800—2200 4—5

Ilo 3HayeHMsIM aGCOPOLIMK PACTBOPOB MJIsI TPAAYMPOBKU M COOTBETCTBYIOIIMM MM Maccam TaUIMs
CTPOSIT IPaAyPOBOYHbBIE I'padrKU.

ITo 3HaueHUIo abcopOIIMK pacTBOpa MPOObI HAXOMSIT Maccy TaJUIMSI MO COOTBETCTBYIOIEMY Tpamyu-
POBOYHOMY IpauKy.

5.5 OOpab6oTKa pe3yJbTaTOB aHAJIM3A

MaccoByio momo Taums B 1pobe X, %, BEIMUCISIOT TI0 (hopMyIIe

M
= x 2
47 100, (2

rne M, — macca TaJulMsl B pacTBope MpookI, T;
M — macca HaBeCcKU IpoOOHI, T.
5.6 KOHTpoJb TOYHOCTH aHA/IM3A
KoHTpoab METpOIOrnuyecKnX XapakKTepuCTUK pe3ynabTaToB aHanm3a mpoBoadat mo I'OCT 13047.1.
HopMatuBbl KOHTPOJIS U MOTPELIHOCTh METO/A aHaIK3a MpUBEIEHbI B Tabulie 3.



Taonuuma 3 — HopMaTuBBI KOHTPOJISI W IOIPEIIHOCTh METOJA aHaIM3a

T'OCT 13047.22—2002

B nmponenrax

[1] TY 6-09-5924—89 Kpucraummyeckuii (pruoaeToBbIid
[2] TV 6-09-1678—95* ®unbTpbl 06e330eHHbIe (KpacHasl, Geyasi, CHSISI JICHTBI)

* JletictByet Ha Tepputropun Poccuiickoit Denepanuu.

JlomyckaeMbie JlomyckaeMble pacXoXKICHUs Tlonyckaeble
MaccoBast 1ol | pacxoxXIEHMs pe3yJbTaToB pEe3yJIbTaTOB TPex Y [MorpeurHocth
TaJLTUS IBYX MapajieJbHbIX napajuleIbHbIX PACXOXMACHILT ABYX MeToJa aHaiu3a A
onpencaeHuil d, onpeneneHuil ds PesyNbTaToB aHAMA3A D
0,00005 0,00002 0,00003 0,00004 0,00003
0,00010 0,00003 0,00004 0,00006 0,00004
0,00030 0,00005 0,00006 0,00010 0,00007
0,00050 0,00007 0,00008 0,00014 0,00010
0,00100 0,00012 0,00014 0,00020 0,00015
IMIPUJIIOXEHMUE A
(crpaBouHOE)
bub6smorpadmsa
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