I'pymma H09

MEXTOCYIAPCTBEHHUBMN CTAHIAPT

BOJA ITMTHEBAS
rocrt

Meton, onpeneieHus MACCOBOM KOHIEHTPALMM CeJleHA 19413—89

Drinking water.
Method for determination of selentum mass concentration

OKCTY 9109

JlaTta BBenenna 01.07.90

Hacrogammit craHaapt pacipoCcTpaHdgeTcd Ha IIUTHEBYIO BOAY U YCTAHABJIUBACT
(pJIyOpECEHTHBIN METO/I OIIPEACIICHNA MAaCCOBON KOHIIEHTPALIMU CEJICHA.

MeToa OCHOBAH Ha B3aUMOICHMCTBUU CEJIICHUT-MOHA ¢ PEAKTUBOM 2,3-IMaMUHO-
HadTasmHoM (JAH) B xuciaon cpeae ¢ ob6pa3oBaHUEM COeIMHEHUA 4,5-06H30/11a30-
CEJICHOJIA, 3KCTPArupyeMOT0 I'eKCAaHOM.

BDTO COCAUHEHUE IIPU VILTPA(PUOIECTOBOM OOJIYUYEHUU O0JIAAAET KEITO-KPACHOM
(piryopeclieHIIMEN, THTEHCUBHOCTb KOTOPON U3MEPSIOT (PIIYOPUMETPOM.

I'maopoceneHua-noH (H Se™) 1 cesreH M3 OpraHNYECKMX COCAMHEHUN IIEPEBOISIT
B CEJIEHUT-NOH 006pabOTKOM CMECHIO A30THOM U XJIOPHOM KMCIIOT, a IIPUCYTCTBYIOIIINE
B BOJIC BMECTE C CEJICHUTAMMU CEJICHATHI BOCCTAHABIINBAIOT 10 CEJIEHUTOB HAIPEBAHUEM
C KOHIIECHTPUPOBAHHOU COJITHOUN KHMCIIOTOI.

Ilpenen obHapyXKeHUA celieHa ¢ JOBEPUTEIILHON BEpOATHOCTHIO P = (0,95 cocTaB-
astet 0,1 Mxr/mm? 11ipr o6beMe 11po6ot 100 eM?, auarasoH nsMepeHnii 6e3 pa3basieHUs
1po6bl cocrasisieT 0,1—5 MKr/mv3.

1. METOJ OTBOPA IIPOB

OT160p 11p006 1posBoggar 1o 1OCT 24481*. O6beM 1IpoObI BOABLIL AJI JABYX Ilapail-
JICJILHBIX OIIPEACJIEHUM MacCOBOM KOHIIEHTpAlLIUM CEJIeHA IOJ/DKEH OBITL HE MEHEE
300 cm?. TIpoOy BOABI KOHCEPBUPYIOT HOOABIEHUEM 3 CM° KOHLIEHTPUPOBAHHON
a30THOM KHUCIJIOTHI IDIOTHOCTBIO 1,40 r/cm? (B pacuere Ha 1000 cMm? 11po0ObI).

2. AIITIIAPATYPA, PEAKTUBbI 1 MATEPHUAJIDbI

DryopuMeTp 0001 MapKU € IIEPBUYHBIM CBETO(IIIETPOM, BBIACIISIOIINM JUHUIO
crrexTpa 366 uMm (cBeToIsTpel CHOC-10, YDOC-2 1 ap.) ¥ BTOPUIHBIM CBETO(DMIBT-
pPOM, OOECIIEUUBAIOIIUM IIPOIIYCKAHUE MaKCUMyMa (QIyopeCUeHIU IIPU JJIMHE
BOJIHBIL 520 HM (cBeTOpmiIbTpel KC-17 1 ap.)

bang nmecyanaga win ssexrporvirka 1mo 1'OCT 14919.

baH4 BojasgHaA.

bymMmara mHaKaTopHas YHUBEpPCAJIbHA.

Becrol maboparopHbie 0611ero Ha3HayeHUd 110 1 OCT 24104** 2-ro xytacca TOYHOC-
T, HAUOOJBIIUN IIpeaecsl B3BeiunBaHug 20 u 200 r.

* Ha tepputopun Poccuiickoilt @enepanuu aeiicteyetr TOCT P 51593—2000.
** C 1 mroas 2002 1. BBeneH B nercteue 1'OCT 24104—2001.

N3nanve opuuaibHOe IlepeneuaTka BOCHpemena
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Boponku pemurennpHbie 1o [OCT 25336 smectumocteio 100 cv?.

Bopouxu nmabdoparopusie 1o ['OCT 25336.

Kon6er mepaore o T'OCT 1770 Bmectumoctoio 100 u 1000 oM’ 2-ro xiiacca
TOYHOCTH.

[Turtetku Mepubie ¢ aeaeHuaMu 1o TOCT 29227 smectuMmocTthio 2 1 10 cm? 2-10
Kjlacca TOYHOCTU, UCITOJHEHUM 1, 2, 8.

Craxkansl gadoparopable Tepmoctorkne 1o ['OCT 25336 smectnmocTthio 100—
150 cm3.

CTexiia 4aCOBBIE.

Hwmmaapset mepabie 110 [OCT 1770 smectuMmocteo 10 1 25 oM.

D1UIbTPBI 6€330JIbHBIEC «OejIasd JISHTa».

KapaHaaiinr BoCKOBOM.

Kuciaora azornasg o TOCT 4461 (rwrotHocts 1,40 r/cMm?), 4. 1. a.

Kuciora conganas o 'OCT 3118 (twrotHocts 1,19 r/em?), 4. 1. a.

Kuciora cepnas o T'OCT 4204 (1wrorHocTs 1,83 r/em’), 4. 1. a.

Kucaora xmopuag o TY 6—09—2878, x. 4.

Avvuaxk BogHbe o ['OCT 3760, 4. 1. a.

I'excad 1to TY 6—09—3375, 4.

2,3 -IMaMUHOHa(TAIIH.

Cented metautmueckuii mo TY 6—09—5358, .

Cosib auHarpueBad sStwieHauaMuH-N, N, N’', N’ -TteTpayKCyCHON KHUCIIOTDHI

2-BomHaga (tpwioH b) mo 'OCT 10652, 4. #. a.
Bomxa muctrommposanHag mo 'OCT 6709.

3. HOJTI'OTOBKA K AHAJIIN3Y

3.1. IIpurotoBnenne pactsopa TpwioHa b ¢ maccoBoit moieit 2 %

2 v tpwioHa b pacrsopgooT B 100 cM? AUCTWLIMPOBAHHON BOALI U (DWILTPYIOT
yepes3 GuiIbTp «Oesias JIeHTa».

3.2. IlpurotoBieHne pacTBopa aMmMuaka ¢ MaccoBoi moiueit 10 %

400 cMm® BogHOro amMmuaxka (¢ mMaccoBoil moieyt 25 %) pa3baBiIdoT BOHON IO
1000 cwm?.

3.3. IlpurorosiieHre COJISIHON KUCJIOTHI MOJSIPHOU KOHIEHTPALIUU SKBUBAJIEHTA
0,1 moin/aMm>

['otoBAaT 13 hUKCcaHAIA WIN U3 KOHLIEHTPUPOBAHHON COITHON KUCIOTHL (8,3 cM?
KOHLIEHTPUPOBAHHON COJIIHON KUCIOTHI pasdasigdoTr 1o 1000 cM? pucTwmmmpoBaH-
HOM BOION).

3.4. IlpuroroBnenne 2,3-munamMmmHoHadgTaIHa ¢ MaccoBoi moneit 0,1 %

0,100 r 2,3-guamuHoHadTamHa PAacTBOPAIOT B 100 cM° CONIHON KMUCTOTHI MOJIAD-
HOM KOHLeHTpaLumy skBuBasieHTa 0,1 Moian/aMm>. PacTtBop noasepraioT oumcTke. s
sroro 100 cMm? pacTBOpa TEPEHOCAT B AEIUTEILHYIO BOPOHKY, IIPWIMBAIOT 15 cMm’
rexcaHa M SKCTparupyroT IpumMecu B TedyeHue 1—2 mMuH. llocie paccianBaHus
KUAKOCTEN TeKCaH OTACIANOT, a COJIMHOKUCIIBIM pacTBOp 2.3-avMaMUHOHAdpTAIMHA
prbTpyIOT Uepe3 PuIIbTp «Oes1ad jieHTa». PacTBOp MOXHO HCIIOJIB30BAaTh B TEUEHUE
JIBYX-TPEX AHEU U XPAHUTH B XOJOAWIBHUKE B CKIIIHKE M3 TEMHOI'O CTEKIIA.

3.5. IlpurorosiieHUe IPagyUPOBOYHBIX PACTBOPOB CeJIeHA

Hagecky 0,100 r MeTajmimyeckoro cejgeHa, pacTepToro B IIOPOILHOK, ITOMENIAIOT B
HeOOJIBILION CTAKAHYUK, IPWIMBAIOT 10 cM? KOHLIEHTPUPOBAHHOW a30THOU KUCIIOTEIL,
HAKPBIBAIOT CTAKAHYMK 4YACOBBLIM CTEKJIOM UM HAIpPeBAOT Ha BOIAHOU b6aHe 10
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PACTBOPEHM. 3aTe€M CMBIBAIOT CTEKJIO M CTEHKM CTaKaH4YUKAa AUCTWLINPOBAHHOU
BOJOM, PACTBOP VIIAPUBAIOT HA BOAIHON OaHe N0 BiIaxXHbIX coiel. llosydyeHHyIO
CEJICHUCTYIO KUCJIOTY DPACTBOPAIOT B BOME, PACTBOP IIEPEHOCAT B MEPHYIO KOJIOY
BMecTUMOCTEIO 1000 cM?, mpubasisior 10 ¢cM? KOHLEHTPUPOBAHHON COJITHOUN KUC-
JIOTBL U PACTBOP AOBOAAT A0 METKM Boaou. lloiydyaroT OCHOBHOM I'paIyUpPOBOYHBIN
PAcTBOP MaccoBOM KoHLIeHTpaunu cesxeHa 100 Mxr/aM>. PacTBOp XpaHUTCA B CKIISTHKE
¢ IpunuindoBaHHOM IIPOoOKOU. CpoK XpaHEHUI — OO0 ToAa.

JJ1s1 TTIOCTPOEHUA IpaAyUpOBOYHOIO Irpadurka roToBAT padOUYU I'palyUpPOBOYHDBIN
pacTBOp MaccoBoil KoHueHTpauny ceixeHa 0,10 mxr/cm?. C 3TOH LEJILIO OCHOBHON
rpagyupPOBOYHLIN pacTBOP pa30aBiiatoT B 1000 pas rmyreM TpeXKpaTHOTI'O CTYIIEHYATOTO
pa30aBIeHUA KaxXIbl1 pa3 B 10 pa3 pacTBOPOM COJIIHOM KMCIOTHI MOJIAPHON KOH-
neHrpauny sxsuBaieHTa 0,1 Moib/aM>. Pabounii rpaynpoBOYHBIN PACTBOP FOTOBSIT
B J€HDb IIPOBEIACHUY aHAIN3A.

4. IIPOBEAEHHUE AHAJIN3A

B crakaH u3 TepMoCTOMKOro crekiia BMecTUMOCThIo 100—150 cM? orbuparor
10—100 cM? aHaM3UPyeMOU BOALI, B 3aBUCUMOCTH OT COHAEPKAHUS CeleHa IIPUOaB-
JISI0T 2—3 ¢M? KOHLEHTPUPOBAHHON a30THOM KUCIJIOTBI, 3 CM° XJIOPHOM KUCJIOTHI 1
BBIIIAPUBAIOT 0 HAYaJIa BBIICJICHUA CJIA0bIX OCJILIX IIAaPOB XJIOPHOM KUCIOTHL. PacTBOpD
OXJIAXKIAX0T, CTEHKM CTaKaHa OOMBIBAIOT AUCTILUUIMPOBAHHOMN BOAOM M BHOBbL HATPE-
BAIOT IO CJIA0OBIX IIAPOB XJIOPHOM KUCJIOTBI. O0paboTKy IIPOOBI AUCTWLINPOBAHHOU
BOJOU ITPOBOJIMIT I IIOJIHOTO YVIAJIECHUA a30THOM KUCIOTHL. K pacTBOpPY IIPWINBAIOT
] cM? KOHLEHTPUPOBAHHON COJITHON KUCIOTHI 1 HATPEBAIOT HA KUIIAIIEN BOAAHOM
baxe B TeueHre 10 MuH. 3ateM npuimBaroT 20 cM3 IUCTUIDIMPOBAHHOMN BOALI, CMBIBAA
€10 CTEHKU CTaKaHa.

PacTBop oxitazkaaroT U ycraHaBiuBawT pH ~ 1 110 "HAMKATOpHON YHUBEPCAIbHOM
OyMmare, IIpuOaBIsIsI 110 KaIUISIM pacTBOp amMMHMaka ¢ MaccoBoit joiaei 10 %.

K moarorosineHHOM 11pobe mpwimBanT 2,0 cM’ pactBopa TpwioHa b ¢ MaccoBoii
noeit 2 %, OCTaBIAIOT PACTBOP HA 5 MUH, 3areM Ho0aBiIaiorT 2,0 ¢M? CBEXEIIPUTO-
TOBJIEHHOI'O pacTBopa 2,3-mnammnHoHadgTarmmaa ¢ MaccoBoi moieir 0.1 %. PactBOp
[IEpeMEIIMBAIOT Y HATPEBAKOT HA KUILAIIEN BOAIHOM OaHe B TeueHUe > MUH. 1locie
OXJTAXKIEHNS PACTBOD IEPEBOMAT B HEIUTEILHYIO BOPOHKY BMeCcTUMOCTLIO 100 cMm?,
nmpwmBaoT 5 wm 10 cMm? rekcaHa (B 3aBUCUMOCTM OT pasMepa KIOBET Ipubdopa,
N3MEPAIOLLETO (PIIYOPECLICHIINID). KOMIUIEKC CeJIeHa SKCTParupyroT B TeueHue 1 MuH
11 JAIOT OTCTOATBHCA A0 pasaeiieHud (pas3. BoaHy1o a3y oTopachIBarOT, a OPraHNYECKYIO
(bazy GWILTPYIOT Yepe3 cyxor PMILTP «bej1ad JIeHTa» AMaMeTPpOM S—7 CM B IIPOOUPKY
C IIPUTEPTOM IIPOOKON, B KOTOPOH U XPaAHIT IO IIEPECHECEHUA B KIOBETHI (DIIYOPUMETPA.
MDIIyoprUMETpUPOBAHNE IIPOBOAAT He IT03Xe 4ueM uepe3 1—2 4. DiayopecrieHUIUA
KOMIDIEKCA CEJIEHA YCTOMYNBA IIPY XPAaHEHUH B XOJIOAWIbHUKE. M3MepeHue diryope-
CLIEHLIMM BO3MOXHO IIPOBOJUTH HA CIICAVIOIINMN AECHD.

5. ObPABOTKA PE3YJ/IbTATOB

5.1. i mocTpoeHUS IpaayupoOBOYHOTO IrpaduKa B P CTAKAHOB BMECTUMOCTDBIO
100—150 cm3 or6uparor 0,0; 0.2; 0.5; 1,0; 2.0; 3.0; 4,0: 5,0 cM® pabGo4dero rpaasymupo-
BOYHOI'0O pacrBopa, 4yro coorsercrByer 0,00; 0,02; 0,05; 0,10; 0,20; 0,30; 0,40;
0,50 mxr ceimena. B xkaxnpiii crakan npwmmsaoT 10—20 cM? IUCTWUIUPOBAHHOM
BOIBI, 2—3 ¢M’ KOHLEHTPUPOBAHHON A30THOMN KUCIIOTHI, 3 CM? XJIOPHOUN KUCIIOTHI U
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najgee obOpabaThIBAIOT IIPOOBI, KaK omnmcaHo B pasd. 4. CTpodT IpaayupPOBOUYHBIN
rpapuK, OTKIIAABIBAY II0 OCH abCLICC COAepXKAHUE CeJIeHA B MUKpoOrpaMMax, a IIO
OCU OpAMHAT — IIOKa3aHUA IIpuoopa. lpadpuk D0KEeH UMETh IIPAMOJIMHENHBIN
XapaxrTep.

Cieayer MMETb B BUIY, YTO <«XOJIOCTBIE IIPOOBI» MOTIYT 00JjaJaTh HEOOJIBIION
(pryopeclieHIIMEN, KOTOpasd OOYCIIOBJIEHA CTEIICHBIO YMCTOTHI PEAaKTHUBOB (I€KCaH,
TPWIOH b). 1 paxynpoBOYHBIN I'papUK CTPOIAT B JAE€HDb IIPOBEACHUA aHaJIn3a I1Po0.

5.2. MaccoByr KOHLEHTpALNIO ceteHa (X), MKI/IM?, BEIMUCIISAIOT 110 (hopMmyJie

_m
=7 1000,

Te m — Macca CejieHa B aHAJIU3UPYEMOM OObEME BOIBI, HAMAECHHAA 110 I'PadyrpoO-
BOYHOMY I'pa(pUKy, MKT;
V' — 00neM BOADLI, VCIIOJIB3YEMBIN I aHaIn3a, CM-.

3a OKOHYATEJIbHBIN PE3YJIbTAT aHAJIN3a IIPUHUMAIOT CpeaHeapU(PMETUIECCKOE Pe-
3yJIbTATOB JBYX IlapajUICJIbHBIX OIIPEACIICHUM, HOIIYCKAEMbIE PACXOXICHUA MEXIY
KOTOPBIMU HeE JTOJIKHBI IIpeBbIaTh 30 %.

5.3. Hopmbl norpentHoCcTy N3MEPEHUN IIPU COOJIIOACHNU TPEOOBAHUMN HACTOSILIE -
ro craHjapra CoOTBeTCTBYIOT TpeboBaHuaM [ OCT 27384.

5.4. 3HauyeHUEe CUCTEMATUYECKOM COCTABJIAIOLIEN IIOTPEIIHOCTY M3MEPEHUN
TOJDKHO OBITH He Gosiee !/, HOpMBI TOUHOCTH (CM. II. 5.3).

5.5. ToyHOCTP UM3MEPEHUMN KOHTPOJUPVIOT IIYTEM aHaIM3a 3alln@poOBaHHBIX
(B TOM YMCJIE CTAHAAPTHBIX) IIP00, BKIIIOUAEMbBIX B KAXKAVIO IIApTHUIXO. KOHTPOJIBHBIE
IPOOBl JTOJDKHBI cOCTaBiIsATh He MeHee 30 % Inpu KoJndecTBe aHaJIU3UPYEMBIX
pSLIOBBIX IIpoO Oostee 15 m 100 % npum MeHblIEM KoJaUdecTBe NIIPOoO B IIapTUMU.
CTOIIPOLEHTHBIM KOHTPOJIb IIPOBOIAT TAKXKE IIPU OLICHKE KadyeCTBa BOALL C 1IEJIBIO
YCTAHOBUTH BO3MOXHOCTb €€ IIPMMEHEHUS UIS IIUTHEBOIO BOAOCHAOXEHUA IIPU
MAacCcOBOM KoHUeHTpauuu cejeHa Ha ypoBHe 11K = 1 mxr/mv? (TOCT 2874%).

5.6. PacxoxieHne MexXay OCHOBHBIM U KOHTPOJBHBIM pe3yjbTaTaMU OHTHOMU
IIPOOLL (A)) B IPOLIEHTAX BBMUCIAIOT 110 (popmyiie

A 2 (¢, —¢,)
4 ¢, +¢,

- 100,

LAC ¢ — PE3VILTAT OCHOBHOI'O USMCPCHUA,

¢, — PE3YILTAT KOHTPOJILHOIO U3MEPEHU.

Pe3yibTrar cCUMTAIOT VAOBIECTBOPUTEIILHBIM, €CJI (PAKTUIECCKOE 3HAUYCHUE HE IIPE-
BBIILIACT HOPMY TOUYHOCTHU (CM. IL. J.3).
5.7. CHCTEeMATUYECKYIO IIOIPEITHOCTD (A) KOHTPOJIUPYIOT 110 CTAHAAPTHLIM 00-

pa3laM (He pexXe ABYX pa3 B 'O/, a TAKXKE IIPU CMEHE 000pYIAOBAaHUSA U CTAHIAPTHBIX
PACTBOPOB) U BBIUUCIILAIOT 110 (popMyJIe

C_

0. 100,

A= p
0

[IpY YMCIIE T1apaUIEJIbHBIX OIIPEACIICHUN He MeHee 13,
Te ¢ — CpeldHee 3HAaYCHUE U3MEPEHUN;
¢, — ATTECTOBAHHOE 3HAYECHUE COMEPXKAHUA CEJICHA.

*Ha tepputopun Poccuiickoit @enepanuu aeiicteyer [OCT P 51232—98.
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6. TPEBOBAHUS BE3OINACHOCTH

6.1. Bo m3bexaHue B3pbIBa IOIAJAHNE OPraHNYECKUX BEIECTB, JIPEBECHUHBI U
(pr1bTpa B paCcTBOP B MOMEHT BBIIEJIEHUS I1aPOB XJIIOPHOM KMCIOTHI HE JOIIYCKAETC.

6.2. Bce paboTBI IIPOBOANTE B BBITSKHOM 1Ikady.
6.3. IIpubopbI JOIKHBI OBLITH 3a3€MJICHEL.

NH®OPMALIMOHHBIE JTAHHBIE

1. PABPABOTAH U BHECEH Munucrepcrsom reojgorun CCCP

2. YTBEPKJIEH YU BBEJIEH B JTEMCTBHUE Ilocranosiennem I'ocyzapcTBeHHOro
Komuteta CCCP nmo crangapram ot 14.03.89 Ne 468

3. BBAMEH T1'OCT 19413-81

4. CCbIVIOYHbBIE HOPMATUBHO-TEXHUYECKUE JOKYMEHTDI

Oo0o3HauecHue HT/1, Ha H Oo0o3HaueHue HT/1, Ha H
KOTOPHIM JIaHA CCHIIIKA OMED TIYHELD KOTOPBIM JTaHA CChIJIKA OMED TLYHELD
['OCT 1770—74 2 ['OCT 24104—88 2
['OCT 2874—82 3.5 ['OCT 24481—80 |
['OCT 3118—77 2 ['OCT 25336—82 2
['OCT 3760—79 2 ['OCT 27384—87 5.3
['OCT 4204—77 2 ['OCT 29227—91 2
['OCT 4461—77 2 TV 6—09—2878—73 2
['OCT 6709—72 2 TV 6—09—3375—78 2
['OCT 10652—73 2 TV 6—09—5358—87 2
['OCT 14919—83 2

5. OrpanyyeHye Cpoka AelcCTBUA CHATO MO NpPOoTOKOJy Ne 4—93 MexXrocyaapcTBeH-
HOT'O COBETA MO CTAHAApTH3AUMU, MeTpoJorud U ceprupukammm (MYC 4—94)

6. MIEPEU3/IAHUE
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