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Method for the determination of selenium

OKCTY 1709

Hara meenenns 01.01.94

Hacrosiiui cranaapr ycraHas/auWBaeT MeTOA HHBEPCHOHHOH mepe-
MEHHO-TOKOBOH BOJIbTaMNEPOMETPHH JJIA onpelle/leHHs1 CeJieHa B raJf-
aun (mpu MaccoBoii aoJe cesiena ot 5-10-8 o 1-10-4 %).

Meton OcHOBaH Ha BHIAENEHHH ceJieHa B 9JE€MEHTHOM BHAe Ha
KOJIJIEKTOPE — Cepe H OmpeJle/IeHHH MeTOAOM HHBEPCHOHHOH NnepeMeH-
HO-TOKOBOH BOJIbTaMIEPOMETDHH C HaKONJIEHUEM B pacTBOpe CepHOH
KHCJOTH B IPUCYTCTBHH HOHOB Guxpomara H meau (II).

1. OBIIHE TPEBOBAHHA

Ob6mune TpeboBaHHA K MeTOLAM aHajJH3a H TpeGoBaHH; Oe3onac-
Hoctn — no T'OCT P 50429.0.

2. ATINAPATYPA, PEAKTHBbl U PACTBOPDI

Becn na6opaTtopusie 1 kaacca no FTOCT 24104,

TMonsiporpad TIT-1 uau [1Y-1 co cranHOHapHHM PTYTHBIM 3J€KT-
DOAOM H 3/IeKTPOJHTHYECKOH sdeliKoi mnoJsiporpada ¢  BHIHOCHHIM
aHOAHHM OTAeJeHHeM. AHOJHOe OT[eJIeHHe 3a/JHBAIOT CMEChIO cepHOM
KHCJOTH, OpTOQOoChOPHONR KHCJAOTH H AHCTHIJIHPOBAHHOH BOAH B CO-
oTHOWeEHHH 0o6bemoB 1:1:2 (MmepKypocyabdaTHbIfi 3JeKTPOny CpaBHe-
HHUfA).

IMaurTka anekTpHueckas mouiHocthio 400 Br.

Boasinaa Gans.

Hananne oduHuHanbHoe
Hacroswn# cTaHAApT He MOXET GbiTh MOAHOCTbIO HAH MACTHYHO BOCTIPOM3BEACH,
THPAXKHPOBAH H pacnpocrpauen Ge3 paspewenus l'occtanrapra Poccun
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dopBakyyMHHii Hacoc MapKH BM-461M uau ananornuHHi.

TTpoGHpKH CTeKasiHHbIE BMECTHMOCTBIO 50 cM3.

TlanoukH cTeKJAAHHHE.

Koa6u KonHuecKue BMeCTHMOCThIO 2560 cM3.

BopoHKH cTeK/NsIHHbIE AHAMETPOM 75 MM.

Koun6u MmepHbie BMecTHMOCThIO 25; 50; 100; 1000 cm3.

Mensypxu BMecTHMocTsio 100; 500; 1000 cm3.

IIHAHHADH MepHKe BMECTHMOCTBIO 5 # 10 cMm3.

IMunetxu ¢ aenenusiMu Ha 0,1; 0,2; 1; 2 cm3. .

Turan kBapuesse BMeCTHMOCTBIO 50 cM3,

Crakann XxHMHYeCKHe BMecTHMocCTbIO 25; 100; 200; 1000 cm3.

CTteksa yacoBble AHamerpoM 70 MM.

OuabTpH «6enias JEeHTa».

duavTpoBadpHas Gymara.

Sruaoswuin cnupt no FOCT 18300.

Bapuii xnopuerni, oc.u. no FOCT 4108.

Hatpuii cepHOBaTHCTO-KHCANK (HAaTPHa THOCYJabbaT) 5-BOAHHI NO
T'OCT 27068 — nepeKpHCTaANH30BaHHBIHA, BOAHHN PacTBOD KOHIEHT-
pauneit 300 r/am3.

Kucnora cepnas oco6oii unerorn no N'OCT 14262 — ounmennas,
KOHUEHTPHPOBAHHAA M  PacTBOPH KoHueHTpanmuedr 9; 0,9 n
0,3 moab/nMm3.

Kucnora cepHas ouMlieHHasA: B cTaKaH BMmecTHMocTbio 1000 cm®
HaauBaloT 300 cM® GHAHCTMAJNHDOBAHHOH BOABI H OCTOPOXHO MPH ne-
peMewuBanuu npuauBaloT 300 cM® KOHHEHTPHPOBAHHOH CEpHON KHC-
Jothl. IlonyyeHHBI pacTBOp HarpemaloT, npuauBaior 10—15 ¢cM?® Boa-
HOro pacTBopa CEPHOBAaTHCTO-KHCJOro HaTpHa. Ha ciepyomsii nens
pacTBOp AEKAHTHPYIOT H YNapHBAIOT JO NOsIBJEeHHsS Gesibix mapoB cep-
HOM KHCJOTH. B pacTBop noGasasior 50 Mr xJopHcToro Gapus. Cumech
HarpeBalT 0 NOJHOrO PAacTBOPeHHs cydbdata Gapus, OXJaXAalOT,
pa3BaBasioT GHAHCTHANHPOBanHOH BoZoH B otHomeHuH 1:1. Ha cae-
AyIOUiKi JeHb PACTBOP AEKAHTHPYIOT M yIapHBalOr MO NOABJIeHHN Ge-
JIEIX MTaPOB CEePHOR KHCJIOTH.

Kanusa ruapookucs no F'OCT 24363.

Kanuii mapraunoBokucaui no F'OCT 20490.

Bona auctunnuposannasn no F'OCT 6709.

Boza OMAMCTHIIMPOBAHHAS: AHCTHIJHPOBAHHYIO BOLY Ha/JHUBAaIOT
B KoJI6y IIePErOHHOro amnapara BMeCTHMOCTbIo 2 am3. B Hee Hachima-
10T 1 I rHAPOOKHCH KaJlHg H MapraHueBO-KHCALIA KaJHi A0 HHTEHCHB-
HOro OKpaliuBaHusi, PacTBop kunsaratr. CoGHpalOT CpenHIol (dpak-
U0 AWCTHIATA, COCTaBJAfIIYX /3 B3snToro o6beMa AHCTHIIHPO-
BaHHO}1 BOAH, NEPBYIO K TPEThIO (hPAaKUHH OTOPACKIBAIOT.

Kucnora mypaebunas no TOCT 5848.
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Kucnorta asoTnas ocoboi unctoTsl mo FOCT 11125,

Kucnora coasnas oco6oir uncrotel mo I'OCT 14261 xoHueHTpHpO-
BaHHadg M NeperHaHHasd.

ILlapckaa Boika — CMech KOHUEHTPHDOBAHHbBIX a30THOH M COJISTHOH
KHCJOT B OTHOLIEHHH 06beMoB |:3.

O6paTtHas mapckas BOAKa — cMeCh KOHIIEHTPHPOBAHHBIX a30THOH
H COJIAHOM KHCJOT B COOTHOLUEHHH 06beMOB 3:1.

Tunpokcunamuna ruapoxaopus mo 'OCT 5456, pacTBop KOHLEHT-
pauuein 100 r/aM® B pacTBOpe COJAHON  KHCJOTH  KOHLUEHTpauHeR
6 mosib/Mm3,

TIpoMbiBHAS KHAKOCTb: PaCTBOP THAPOKCHIAMHHA THAPOXJOPHAA
Pa36aBiasiorT GHAMCTHANHPOBAHHON BOAOH B OTHOWIEHHH 1:5 no o6bemy.

Bpom no T'OCT 4109.

Kaauit asyxpomosokucasiit no F'OCT 4220, BoaHb pacTBOp KOH-
nentpanues 50 r/amM® B pacTBope CepHOH KHCJIOTHL KOHUEHTPalueH
0,9 Mouab/amé.

Menp (I1) cepHokucaas 5-Bognaa no OCT 4165, Boauslit pacTsop
Konuentpauueii Megn 500 MKr/cM® B pacTBOpe cepHO¥M KHCJIOTH KOH-
uentpauueii 0,9 moan/am3.

Cepnoe MoJ0Ko: K 10 cM® pacTBOpa CepHOBATHCTO-KHCJIOr0 HaTPHSA
Ao6apasioT 4 cM3 pa3baBseHHON CepHOil KHCJOTH 1:1 HemocpeacTBeH-
HO nepen ynorpebaenuem (1—2 mun).

Pryts Mapku PO no T'OCT 4658.

CeJleH BBHICOKOH YHCTOTHI,

Pacrtsop cesniena ocHoBHOM: 100 Mr ceJieHa pacTBOPSIOT B 06paTHOH
napckoii Boike; foGaBasioT 5 cM® KOHUEHTPHPOBAHHON cepHOHi KHC-
JIOTH M yNapHBAlOT PacTBOP 0 HavaJja BHIEJIEHHS NapPOB CEPHOH KHC-
qaothl, TlosyueHHBIi PacTBOp NepeBOASIT B MEPHYIO KOJ6y BMECTHMOC-
Tp10 100 ¢M? H JOBOAAT A0 METKH GHAHCTHAJAHPOBAHHOH BOAOH.

1 ¢cM3 OCHOBHOro pacTBopa CoAepXHT 1 Mr celeHa.

BoJsee pasbaBiedHble pacTBOPH roToBAT, pa3baBiisisi OCHOBHOH pac-
TBOP CceJieHa PacTBOPOM CePHON KHCJAOTH KOHUeHTpauueir 0,9 Moan/amd
B JeHb ynoTpebaenus.

Cnupr 3THJIOBLI PeKTH(HKOBaHHbIA TexHHueckuii no FOCT 18300
HCHOJb3YIOT NMPH 32psifKe 3JeKTPOJOB B COOTBETCTBHH C HHCTPYKLHEH
K noasporpady.

3. NMPOBEAEHNE AHAJIU3A

3.1. PactBopeHune npobu

Hasecky raaaus maccoii 1 r pactBopsior B 10 cm® obparHoit map-
cKOil BOAKH B THrJe BMecTHMOCTbio 50 cm®. PacTBOp ynmapuBaiot Aocy-
Xa M NMPOBOAAT AEHHTPAIMIO OCTaTKa MypaBbHHOH Kucjaoto#t, s
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3TOro B OXJaxIeHHH{ THreJb OCTOPOXKHO MO  KanjsM A0GaBasIOT
0,5—1 cm3 MypaBbHHOi KHCJIOTH H CTaBAT Ha BoAaHyw OaHio. Ity
onepauuic NOBTOPSIOT A0 MOJIHOro MpeKpailleHHsl BbiJle/ieHHs OKCHAOB
a3oTa. 3aTeM OCTATOK 06pabaThHBalOT AHCTHAJIHPDOBAHHOH  BOJAOH H
ynaphBaloT Ha BOASHOH GaHe, MI36biTOK MypaBbHHOH KHCJIOTH yRaJs-
I0T ynapuBaHueM ¢ BoAo#i. Cjean MypaBbHHOH KHCJOTH He MEIIAlOT
AajbHelllieMy XOAy aHajHsa. 3aTeM ocTaToK pacTteopsiioT B 20 cm?
THAPOKCHAaMHHa THApoXJopuia. PacTsop nepeBoxsT B NPOGHPKY
BmectumocTbio 50 cm®. [IpoGupKH ¢ pacTBOpoM MOMELIAIOT B KHIA-
myio 6anio. B nux po6asaswor no 0,5 cM® cepHoro MoJOKa H BHjep-
JKHBAIOT PacTBOPH Ha BOAsHOH GaHe 3 4. 3a 3TO BpeMsi TPHXKAB 10-
GaBasiot o 0,3 cM3 cepHoro Mosioka — uepes 30 mun, ! ¥ 1 3 u. Ha
cJAeAYIOIHA JieHb BHACAHBIIHACA 0CaJOK CepH, cOJlepXKallHi CeJleH,
oTQUALTPOBRIBAIOT uepe3 PHuALTP c Oejloi JIeHTOR H NPOMHIBANOT CHA-
yaJa CeMb pa3 MPOMBIBHOJ XHAKOCTBIO, 2 3aTeM NATh Pa3 GHAHCTHILISA-
toM. Ocajlok cMHBAIOT CTPyeili OMAHCTHIIATA B THreJb BMECTHMOCTDIO
50 cm3, Jlo6aBasor B Hero 1 ¢M® KOHHEHTPHPOBaHHOH a30THOH KHC-
J0TH, 1 cM3 cepHOil KHCJIOTH, pas6asienHoi 1:1 u 0,5 cm® 6poma. Tr-
reJib OCTaBJASIIOT MOL 4acOBBIM CTeKjJoM Ha 30 MHH. 3aTeM pacrsop
HarpeBaloT Ha BOAsIHOM GaHe N0 OTTOHKH H36HTKa OpOMa M ymapH-
BAIOT Ha NJVIMTKE [0 HauaJa TOSBJECHHS NapoB CePHOHA KHUCIOTHL.

3.2. MlonsporpacdupoBaHHUe

K comepxuMoMy OXja)jAeHHOro Turjs JAoGasisiior 5 cM® 6uamc-
THIJIHPOBaHHOH BOAH, 0,2 cM® pacTBopa JABYXPOMOBOKHCJOIO KaJHs
u 0,2 cM3 pacTBopa cepHorucjoi Mead. ColepKHMOe B THIMe CJe€rKa
HarpeBaioT A0 NMOJHOLO PacTBOPEHHsS OCajAKa, pacTBOP OXJaXHaloT H
NepeBOASAT B MepPHBIA WHJIMHAD BMecTHMOCThIO 50 cM3, noBoAaT o6beM
pactBopa Ao 25 cM® GuaucTHIIMPOBaHHOR Boao#. IMongporpadupopa-
HHEe aHaJH3UPYEeMOTro pacTBOpa BelyT B fueiKe mnojasporpada ¢ BH-
HOCHHIM MePKYPOCYJb(daTHbHIM 3JE€KTPOJOM CpaBHeHHs. Pasmep cra-
IHOHAPHOH PTYTHOM KamJ/u MOJKEeH COOTBETCTBOBaTb 20 JeJIeHHAM
4acoBOTO HMHAMKATOpa noasporpada. IloTeHunan HakomjeHHS MHHYC
0,6 B, nposo/KUTEIbHOCTL HAKOIIEHHs ¢ nepeMelnnBanieM 1—3 MuH,
BpeM#s YyCIOKoeHMsi pacTBopa 15 c¢. PasBepTka KkaToiHas, CKOPOCTb
passepTkn 5 MB/c, amnautyna 8 MB. INoTeHunan nuka ceseHa oKoJo
munyc 1,05 B. BoabramMneporpaMmy Ka)Jaoro pacTBopa CHHMAOT TPH
pasa.

33. PacwudpoBkKa HHBEPCHOHHBX BOJbTaMne-
porpamMm

BricoTy nmHKa H3MepslOT No BePTHKAJH, NMPOBEJEHHOH Yepe3 Bep-
LIMHY NHKa JO NepecevyeHHsi ¢ KacaTeabHOH, COENMHAIONLell OCHOBaHHA
BeTBell nuka. Kaxkagas W3 BBHICOT MHKa He  J0JKHa OTJAHYaTbCA OT
cpeanero apu@METHYECKOTO 3HaueHHsi BHICOTHl MHKa H Oonee uem Ha
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0,2 H. Ecau BocOTa NepBOro NHKa OTJIHYAETCA OT CPeAHEro 3HaYeHHs
H 6onee yem wHa 0,2 H, To BHICOTY MepBOro MHKa He YUHTHBAIOT.

MaccoByio a0a10 cejieHa B fIpoGe onpeAesioT No MeToAy a06aBOK.
JloGaBKy pa36aBJeHHOro CTaHAapPTHOrO PacTBOpa ceJeHa 00beMOM He
6osee 0,3 ¢cM® BBOAAT B BeCb 06beM moasporpadHpyeMoro pactsopa.

PacTtBop ¢ n06aBKkoii noasiporpadupyloT Tak e, KaK H PacTsop
npo6ul. -[lo6aBka NoJIXKHA yBeJHYHBATh Maccy cejeHa B TNOJsiporpa-
¢upyeMoM pacTBOpe M BLHICOTY NHKa B 2-3 pasa, ec/iH COAEpPXKaHHe ce-
JeHa B npobe X, BeIyHCIeHHOe 1O 1. 4.1, He menbuie 5-10-% %.

Ecan maccoBas foas ceneHa B nmpobe. MeHbiue yeM 5-10-%9%, to
Ro6aBKa noskHa 6HTb 0,05 MKT.

C kaxjaoi cepHelt npo6 NPOBOAAT ABA KOHTPOJILHBIX ONKITA.

4. OBPABOTKA PE3YJIbTATOB

4.1. Maccosyio o0 cesneHa (X) B mpoleHTax BHYHCASIOT no $op-
MyJie

X my-Hys 10~
v+Av
m (Ha» o —H, )

Macca cesneHa B Jo6aBKe, MKT,
cpelHsigs apHMeTHYeCKash BBICOTa NMHKa moJjsiporpadupye-
MOTO PacTBOPA HaBeCKH NMPOOHl 332 BHUETOM cpeaHeapHd-
METHYECKOro 3HAYEHHH BLICOTH IIHKa cejleHa B KOHTDPOJb-
HOM OIIbITE, MM,
m — Macca HaBeCKH raViHs B mOJsporpagdHpyeMom pacTBOpe, I,
Hy; — cpenHsis apudMeTHUecKas BLICOTa MHKAa PaCTBOPa HaBeCKH
1Ipo6H ¢ A00aBKOH 3a BBIYETOM CpelHeapH(dMeTHYECKOTo
3HayeHHs BBICOTH IHKAa cejleHa B KOHTPOJIbHOM OIHITE, MM
v — mnojsporpadHpyeMulit 06beM pacTBopa mpoosl, cM3,

Av — o6bem Ao6aBKH, cM.

4.2, 3a pesyJbTaT aHa/u3a NPHHHMAIOT cpelHee apHMeTHUECKOe
3HayeHHe ABYX Pe3yJbTATOB NapaJJejbHHIX OINpeAeseHHH, NPOBeAEH-
HBIX U3 OT/eJbHBIX HaBeCOK.

JonyckaeMble pacxoXKIeHHsi ABYX pe3yJbTaTOB  NapaJJesbHBIX
onpeleJeHHi ¥ ABYX pe3y/]bTaToB aHaau3a (PasHOCTb OOJBILEro H
MeHbINero) ¢ JOBEPHTENbHOH BeposATHOCTbIO P=0,95 npuBeaeHbn B
Tabaunue.

Jlonyckaemble pacxoXKJeHHsi AJSl NPOMEXYTOYHHIX MacCOBHIX J0-
Jeil cejJeHa PaCCUYHTHIBAIOT METOAOM JHHEHHON HHTEPIOJISILIHH.

4.3. KouTposb NPaBUJIBHOCTH aHa/H3a NPOBOAAT METOAOM A06aBOK
no TOCT 25086.
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Maccosast XOAR cesiena, % Jionyckaemoe pacxomaeHEe, %
5-10-° 3.10-¢
1,0-10-5 05105
5-10-5 2-10-5
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