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Method for the determination of selenium

OKCTY 1709

A, NS

HNara seenenns 01.01.94

Hacrosimuuit crangapr ycraHas/AWBaeT MeTOH HHBEPCHOHHOH nepe-
MeHHO-TOKOBOH BOJIbTAMIEPOMETPHH AJsA OnpelesleHHd cejleHa B raJf-
nuu (npu MaccoBoii KoJje ceaena ot 5-10-% g0 1-10-4%).

Mero ocHOBaH Ha BHJAENEHHH ceJeHa B 3JEMeHTHOM BHAe Ha
KOJIIEKTOpe — cepe H OonpeleseHHH MeTOLOM HHBEPCHOHHOH NepeMeH-
HO-TOKOBOH BOJBTAaMIEDOMETPHH C HaKONJEHHWEM B pacTBOpPe CepHOM
KHCJAOTH B IPHCYTCTBHH HOHOB OHxpoMara H menu (II).

1. OBIIHE TPEBOBAHHA

O6mue TpeboBaHHs K MeTodaM aHaJH3a W TpeGoBaHHs Oe3omac-
HoctH — no 'OCT P 50429.0.

2. ANIMAPATYPA, PEAKTHBbI U PACTBOPbI

Becn na6opatopusie 1 kaacca no FOCT 24104,

[Tonsporpad TIIT-1 uau [1Y-1 co cranHOHAPHBIM PTYTHBIM 3/1€KT-
POAOM H 3JeKTPOJUTHUYECKOH fAYeHKoH mnoJasporpada ¢  BbHIHOCHBIM
AHOAHHIM OTAeJieHHeM. AHOAHOE OTHeJeHHe 3aJHBAIOT CMEChIO CepHOH
KHCJIOTH, OpTO(hoCPOpPHOH KHCAOTH H AHCTHIJHPOBAHHOH BOAH B CO-
oTHOWeEHuH o0beMmoB 1:1:2 (MepKypocynabdartHBIH 3JE€KTPOL CpaBHe-
HUA).

IlanTka anekTpHueckas MolHocThIO 400 Br.

Boasinaa Gans.

H3ananue odHuuaiLHOe
Hacroamnit cTaHAapT He MOXKET OuiTh MOAHOCTBIO HJAH MACTHYHO BOCHPOH3BEAECH,
THPaXKHPOBAaH H pacnpocTpaHelt 6e3 paspewenus l'occrannapra Poccun
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®dopBakyyMHHii Hacoc MapKH BM-461M uau aHaJOrHyHB,

IIpo6upku cTeKAAHHBIE BMECTHMOCTBIO 50 cM?3.

IlanoukH CTeKJASHHHE.

Kon6u KoHHuecKHe BMeCTHMOCThIO 250 eMm3.

BOpOHKH cTek/siHHbIE AMaMEeTPOM 75 MM.

Koun6bl MmepHble BMecTHMOCTBIO 25; 50; 100; 1000 cM3.

Mensypku BMecTHMOCTBIO 100; 500; 1000 cM3.

IIHAHHADH MepHBIe BMECTHMOCTLIO 5 1 10 eMm3,

IMunerxu ¢ geaenusiMu Ha 0,1; 0,2; 1; 2 em3.

Turan xkBapuessie BMECTHMOCTBIO 50 cM3,

Crakann XHMHYecKHe BMecTHMOCThIO 25; 100; 200; 1000 cm3.

CrtekJia yacoBbie AHaMerpoM 70 MM.

PuabTpH «Oenas JeHTa.

OuaprpoBasbHan Gymara.

Atuaoswii capT no 'OCT 18300.

Bapuit xnopuerwi, oc.y. no F'OCT 4108.

Hatpuifl cepHOBATHCTO-KUCAMH (HAaTPHA THOCYJbdaT) 5-BOAHHI NO
I'OCT 27068 — nepeXpHCTaJAJNH30BAHHEIA, BOAHHNA PacTBOP KOHHEHT-
pauneii 300 r/am3.

Kucaora cepras oco6oii unetor no I'OCT 14262 — ounwiennasi,
KOHUEHTPHPOBAHHAA H  PacTBOPH KOoBueHTpauueii 9; 0,9 n
0,3 moab/nMm3.

Kuenora cepHas ouMlieHHas: B cTakaH BMecTHMoctbio 1000 cm3
HajuBaloT 300 cM® GHAHCTHINHPOBAHHOH BOABI H OCTOPOXKHO NpPH ne-
peMewmnBanuu npuianBaloT 300 cM® KOHUEHTPHPOBAHHOM CEPHOH KHe-
Jorul. [lonyyeHHHI# pacTBOp HarpeBaioT, npwiusaior 10—15 ¢m3® Boa-
HOro pacTBopa CEPHOBATHCTO-KMCJOro HaTpHA. Ha caeaywoiiuii nesp
pacTBop AEKAHTHPYIOT H YHAapPHBAIOT A0 NMOSBJEeHHA OeJibiX NapoB cep-
HOW KHCJOTH. B pacrBop nob6asasiT 50 Mr xJopucroro 6apus. Cumech
HarpeBalwT [0 NOJIHOrO PacTBOpPeHHs cydbdarta Gapus, oXJaxKAaloT,
pasGaBasioT GHIMCTHANHPOBaHHON BoAoH B oTtHowreHHH 1:1. Ha cae-
AYIOLiMH AeHb PACTBOP A€KAHTHPYIOT H YIApHBAOT MO NOsABJAeHHA Ge-
JHIX NaPOB CEPHOH KHCJOTH.

Kanus ruapookuch no 'OCT 24363.

Kanuit mapraunosokucani no FOCT 20490.

Bona puctuanauposansasa no I'OCT 6709.

Bopa OuAWCTHUNNHPOBAHHAS: IHCTHJAJHPOBAHHYIO BOAY HaJHBAIOT
B KoJ6y NMeperoHHOro ammapara BMeCTHMOCThIO 2 aM3. B Hee Hachima-
10T | T THAPOOKHCH KaJHd U MapraHneBO-KHCABH KaJH# A0 HHTeHCHB-
Horo okpamuBasusa. PactBop runstar. CoGupaloT cpenHio0 (pak-
HHIO AMCTHJAATA, COCTaBJsflomMYy0 /3 B3sToro o6beMa JHCTHJJIHPO-
BaHHO# BOAKI, MEPBYIO H TPEThIO (PaKUHH 0TOPACKIBAIOT.

Kucaora Mmypasrsunas no TOCT 5848.
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Kucnora asotnas oco6oit ynctotsl no I'OCT 11125.

Kncnora consnas ocoboir uncrotel mo FOCT 14261 koHueHTpHpPO-
BaHHasl M NeperHaHHas.

ILlapckag BoAka — CMech KOHLEHTPHUDOBAHHLIX a30THOH M COJSTHOH
KHCJOT B OTHOWIEHHH 00beMoB 1:3.

O6paTtHas mapckas BOAKa — cMeChb KOHIEHTPHPOBAHHBLIX A30THOH
H COJITHOH KHCJOT B COOTHOIMEHHH 06beMOB 3:1.

I'napokcunamuna ruapoxaopun no 'OCT 5456, pacTBOp KOHHEHT-
pauueii 100 r/am® B pacTBOpe COMAHOH  KHCJOTH  KOHUEHTPaunHeH
6 moJb/aM3,

IIpoMbiBHAas KHAKOCThb: PAcCTBOP THAPOKCHJAAMHHA THAPOXJOPHIA
pa3baBasaioT OHAMCTUAJIHPOBAHHON BOAOH B OTHOWEHHH |:5 no o6bemy.

Bpom no 'OCT 4109.

Kaauit aByxpomoBokucanii no F'OCT 4220, Boanbii pacTBOp KOH-
pentpanneir 50 r/AM® B pacTBope CEPHOH KHCJAOTHL KOHIEHTPaluer
0,9 Moab/am3.

Menan (II) cepuokucnas 5-sognas no N'OCT 4165, Boausiii pacTsop
KoHuentpauueir Mean 500 Mkr/cm?® B pacTBope cepHON KHC/AOTH KOH-
uentpauuei 0,9 moan/am3.

Cepnoe Moa0ko: K 10 cM® pacTBOpa CE€PHOBATHCTO-KHUCAOrO HaTPHS
no6asasaior 4 cM?® pa3baBaeHHOH CepHON KHCJAOTH 1:1 HemocpeAcTBeH-
Ho nepen ynorpebaenvueM (1—2 MuH).

Pryts mapku PO no TOCT 4658.

CeJleH BBICOKOH YHCTOTHI,

PactBop ceneHa ocHOBHOMH: 100 Mr ceseHa pacTBOPHIOT B 0OpaTHOH
Hapckoit Boxke; gobasjaaioT 5 CM® KOHUEHTPHUPOBAHHOH CePHON KHC-
JOTH ¥ YMapHBAOT PacTBOP [0 HavyaJja BHAENEHHS NapoB CEPHOH KHC-
Jaothl. [TogyueHHBIfi pacTBOpP NepeBOAAT B MePHYIO K00y BMeCTHMOC-
10 100 ¢M? H AOBOAAT A0 MeTKH GHAHCTHAJUPOBAHHOH BOAOH.

1 ¢cM?® ocHOBHOro pacTeopa Coaep>XHT 1 Mr cenena.

Bosee pas6aBaenHBle pacTBOPH rOTOBAT, pa3faBJisisi OCHOBHON pac-
TBOD CeJeHa PacTBOPOM CePHOH KHCJAOTH KoHUeHTpauued 0,9 mMoun/am3
B JeHb ynoTpebJenus.

CnHpr 3THAOBBI peKTHOHKOBaHHBIH TexHHyeckuil mo F'OCT 18300
HCNIOJB3YIOT TIPH 3apsiiKe 3JEKTPOAOB B COOTBETCTBHH C HHCTPYKIIHEH
K noJagporpady.

3. NIPOBEAEHHUE AHAJH3A

3.1. PactBopeHHne npooln

HaBecky raanus maccoii 1 r pactropamoTr B 10 cm?® obparHoit nap-
CKOIl BOAKH B THrJe BMecTHMOCTbIO 50 cm3. PacTBop ynmapuBaioT Aocy-
Xa M TPOBOAAT AEHHTPALHIO OCTaTKa MypaBbHHON KucaoToft, [lna
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9TOro B OXJAXKJACHHBIH THreJb OCTOPOXHO MO  KanagMm A0GaBAMIOT
0,5—1 cM® MypaBbHHOI KHCJIOTHW H CTaBAT Ha BOAAHYyio G6GaHio. 3Ty
onepanuic NOBTOPAOT A0 MOJHOro NpeKpallleHHs BhIAEJEHHA OKCHIOB
azora. 3aTeM ocTaToK 06pafaThHBAIOT AHCTHAJHPOBAHHONH  BOAOH H
ynapHBaioT Ha BoAfiHON 6aHne. M36biToK MypaBbHHOM KHCJOTH yRaJs-
I0T ynapuBaHHeM ¢ BoAOH. Cjeab MypaBbHHOH KHCJOTH He MellaloT
JajbHelleMy X0y aHaJH3a. 3aTeM OCTATOK pacTtBopsiior B 20 cMm3
THIPOKCHJAAMHHA THApoOXJaopuna. PactBop mnepeBoasitr B IPOOHPKY
BMecTuMOCTbIO 50 cMm3. IIpoOGHpPKH ¢ pacTBOpPOM [OMeEILIAIOT B KHIS-
mywo 6aHo. B Hux no6asasior no 0,5 cM® cepHOro MoJIOKa M BHJEp-
J)KHBAIOT PAaCTBOPH Ha BOAfIHOH O6aHe 3 4. 3a 3TO BpeMsi TPHKABI 10-
6asasior no 0,3 c¢m3 cepHoro mosnoka — uepe3d 30 muH, 1 v u 3 u. Ha
CJEAYIOIIHA JeHb BBHIAGJHBIIMHCA 0OCaAOK cepbl, COAepKaluHi CeJleH,
OTOHALTPOBHIBAIOT yepe3 (PHUAbTD ¢ Oefloit JeHTOH H NMPOMBIBAIOT CHA-
yaJla CeMb pa3 NPOMBIBHOH XKHAKOCThIO, a 3aTeM NATh pa3 GHAHCTHIJIA-
toM. OCaZloK ¢cMBIBAlOT cTPyeil GHOHCTH/ASTA B THreJdb BMECTHMOCTHIO
50 cm®, [Jo6aBasior B Hero 1 cM® KOHHEHTPHPOBAHHOH a30THOH KHC-
Joth, 1 cM?® cepHoli KHCJIOTH, pasbaBaennoi 1:1 u 0,5 ¢cm® 6poma. Th-
reJib OCTaBJASIOT NIOJ YacCOBHIM CTeKJoM Ha 30 MHH. 3aTemM pacrtsop
HarpeBalOT Ha BOJAAHOH OaHe A0 OTrOHKH H306bITKa 6pOMa W yImapH-
BAlOT HA NJIHTKE 10 HayaJa MOABJCHHS NaPOB CEPHON KHCJIOTHI.

3.2. IlonsiporpaduHpoBaHHe

K comepxuMoMy oxiaxKAeHHOro Turas Aobasisitior 5 cm® GuaMc-
THANHPOBaHHOH BOAH, 0,2 cM® pacTBopa ABYXPOMOBOKHCJOIO KaJHst
u 0,2 cm® pacTBopa ceprorucaol Mend. CoaepXHMOe B THIMe CJErkKa
HarpeBaioT 10 NOJHOrO PacTBOPEHHS 0CaJdKa, PacTBOP OXJaXAalOT H
nepeBOAST B MEPHBIA LHAHHAD BMecTHMOcCThIo 50 cMm3, n0BOAAT 0GbEM
pacrBopa a0 25 c¢M® GuaucrtuanupoBanHol Boao#. ITonaporpaduposa-
HHe aHaJHU3HPYeMOro pacTBopa BeAYT B AvYeHKe mnoJsiporpaga C BH-
HOCHBIM MepKypocCyJb(daTHBIM 3JeKTpodoM CpaBHeHnusi. Pasamep cra-
IHOHAPHOH PTYTHOH KamnJH OOJXeH COOTBEeTCcTBOBaTh 20 JeJeHHAM
JacoBOr0 HHAMKaTOopa noasporpada. [loreHnuan HakonJeHHs MHHYC
0,6 B, npoonKuTeNLHOCTh HAKOIJIEHHS ¢ nepeMelninBanHeM 1—3 MuH,
BpeMs yCmokoeHusi pacTBopa 15 ¢. PasBepTka KaTojaHasi, CKOpPOCTb
pasBepTkH 5 MB/c, amnautyna 8 MB. IloteHnnaa nuka ceseHa oKoJso
munyc 1,05 B. BosbramneporpaMmy KaXaoro pactBopa CHHMAKOT TPH
pasa.

3.3. PacwudpoBKa HHBEPCHOHHBX BOJbTaMne-
porpaMm

Bricoty nHKa H3MepsIOT N0 BepPTHKAaJH, NPOBEIEHHOH 4Yepe3 Bep-
IUUHY TNHKa A0 NepeceuenHusi ¢ KacaTe/bHOH, COeLHHAIOUe OCHOBAHHA
BeTBeil nuka. Kaxxaag w3 BHICOT MHKa He  JOJI)KHA OTJHYaTbCA OT
cpenHero apudMeTHUECKOTO 3HAyeHHs BHICOTHI MHKa H Oojee uyem Ha
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0,2 A. Ecnu BeiCOTa NEPBOro NHKa OTIHYAETCH OT CPEAHEro 3HAYECHHS
H 6oanee yem na 0,2 H, 1o BHCOTY nepBOro NUKa He YYHTHBAKT.

MaccoByio A0J10 CejieHa B f1po6Ge onpeAesiiOT Mo MeToAy 106aBOK.
Jlo6aBKy pa36GaBJjieHHOro CTaHAapPTHOrO pacTBopa ceseHa 00bLeMOM He
6onee 0,3 ¢cM® BBoAAT B BeCh 06beM moasporpadHpPyeMOro pacTBopa.

PactBop ¢ po6aBkoii nonsporpadHupyior Tak ke, KAK H PacTBop
npo6Hl. ~Jlo6aBKka A0JikHa yBeJHUHBATh MaccCy cejJeHa B NoJjsiporpa-
t¢hHpyeMOM pacTBOpe H BHICOTY NMHKa B 2-3 pa3sa, eclH COAepKaHHe ce-
JeHa B nnpobe X, BuluHCIeHHOe o 1. 4.1, He menbule 5- 109 9.

Ecau maccoBas noas cenexa B npobe MeHbuie yeM 5-10-% %, 1o
Aobaska nonxkHa 6HTb 0,05 MKr.

C xaxjaoi ceprelt npo6 NPOBOAAT ABa KOHTPOJABHBIX ONBITA.

4. OBPABOTKA PE3YIJIbTATOB

4.1. MaccoBywo o410 ceseHa (X) B npoueHTax BHIYHCASIOT no ¢op-
MmyJie

my-Hy 1074

m(Hg- vtado —H, )
[
rge m; -— Macca cejieHa B 106aBKe, MKT,

H; — cpenHsig apupMeTHUYeCKas BBICOTa NHKa mnoJasporpagupye-
MOro pacTBOpa HaBeCKH NMPOOH 33 BHIYETOM cpeaHeapHb-
METHUYECKOro 3HAUEHHH BHICOTH NHKa CeJieHa B KQHTPOJIb-
HOM OIIbiTE, MM,

m — MaccCa HaBeCKH raJJiHfl B noJasporpa¢HpyeMoM pacTBope, T,

Hy; — cpeaHss apudMeTHuecKas BLICOTa NIHKAa PacTBOPa HaBeCKH
npo6u ¢ A00AaBKOH 3a BBIYETOM CpelHeapH(pMETHYECKOro
3HayYeHHs BBLICOTH NHKa cesleHa B KOHTPOJIbHOM ONbLITE, MM

v — noJsporpadHpyemblii 060beM pacTBopPa MPoo6EL, cM3,

Av — o6beM nobaBKH, cM.

4.2. 3a pe3yJabTaT aHajgKH3a NMPHHHMAIOT cpefHee apHPMeTHUECKOe
3HaueHHe JABYX DPe3yJbTATOB NapaJJefibHBIX OlpejeseHHH, NPOBeJeH-
HBIX H3 OT/EJbHBIX HABECOK.

JlomyckaeMble pacxoXKaeHHs [ABYX pe3yJbTaTOB  napaJljesbHBIX
onpeneJeHHH M ABYX pe3ynbTaTOB aHaJu3a (Pa3HOCTb OOJbLIEro H
MeHbIEero) ¢ JOBePHTENbHOH BepositHocTbio P=0,95 npuBeneHsl B

Tabanue.
Jlonyckaemble pacxoXKAeHHsl AJs NPOMEXYTOYHBIX MacCOBHIX AO-
JeH cejleHa PAaCcCYHTHIBAOT METO/J0M JHHEHHOU HHTEepHOJIAINHH.

4.3. KoHTpoab NPaBUJILHOCTH aHaJkH3a NPOBOAAT METOAOM A0GaBOK
no 'OCT 25086.
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Maccopast JOAR ceseHa, o) JonycraeMoe pacxoxaenme, %
5-10-° 3.10-¢
1,0-10-5 #5105
5-10-3 2-10--5

HH®OPMAUHNOHHDBIE JAHHBIE

1. PASPABOTAH U BHECEH Texuuueckum komutetom TK 104
«[losynpoBOAHMKOBAA H PEAKOMETAJIHIECKASN NPOAYKUMSID

PA3PABOTUYHKH:
b. . Kanaau, O. A. lupsesa

2. YTBEP)KIEH H BBEJAEH B JEACTBHE Ilocranosnenuem loc-
cranpapra Poccuu or 08.12.92 e 1536

3. BBAMEH IOCT 13637.6—77

4. CCblJIOYHBIE HOPMATHBHO-TEXHHYECKHE  JOKY-
MEHTBI

O6o3zpayenne HTIO,
Ha KOTOpHIf faHa CCH/Ka Howep nyuxra, paspena

Ir'OCT 4108—72 Paszpn. 2
TOCT 4109—7% Pasg. 2
I'OCT 4165—78 Pasx. 2
IOCT 4220—75 Pasg. 2
T'OCT 4658—73 Pasn. 2
T'OCT 5456—79 Pasg, 2
I'OCT 5848—73 Paag. 2
roCT 6709—72 Pasja. 2
TOCT 11125—84 Pasg. 2
T'OCT P 50429.0—92 Pasg. |
IFOCT 14261—77 Paan. 2
I'OCT 14262—78 Pasg. 2
TOCT 1830087 Pa3n. 2
rOCT 20490—75 Pasn. 2
TOCT 24104—88 Pasn. 2
TOCT 24363—80 Paan. 2
I'OCT 25086—87 4,3

roOCT 27068—86 Pasn. 2
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