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[lpeaucnoBue

3anayn, OCHOBHbIE NMPUHUUNLI U npaBuna nposefeHns padboT No HauMOHaANbLHOW CTaHAapTU3auun B
Poccuinckon ®enepaunm yctaHoBneHbol [OCT P 1.0—92 «[ ocynapcTtBeHHas cuctema ctaHgapTusauum Poc-
cunckon Pepnepaumnn. OcHoBHble nonoxeHusa» N FOCT P 1.2—92 «[ ocygapcTBeHHasa cuctemMa CTaHaapTusa-
Lumn Poccuinckon @epepaumnn. Nopsagok paspaboTku rocyaapCTBEHHbIX CTaHAapPTOB»

CBepeHuA 0 cTaHpapTe

1 PASPABOTAH Hay4Ho-uccnegoBatenbckon nabopatopuen MukponpmmMmecen TOMCKOro NOsIMTEXHU-
JYecKkoro yHmBepcuteTa (BapwaHT namepeHun A)
000 «BKOHUKC-IKcnepT» (BapuaHT namepeHuin b)

2 BHECEH TexHunyeckum komuteTom no ctaHpaptusauum TK 335 «MeToabl ncnoitaHn arponpoMablLi-
NeHHON npoaykKUuun Ha 6e30nacHOCTb»

3 YTBEPXOEH W BBEAEH B OEVCTBUWE [lpukasom denepanbHOro areHTCTBa No TeXHUYECKOMY
perynupoBaHuio n metponorum ot 25 doeBpansa 2005 r. Ne 28-cT

4 BBEAEH BINEPBbIE

Hbopmayust 06 UsMeHeHUsIX K HacmosiweMy cmaHoapmy nybnukyemcsi 8 ykazamerne «HayuoHarnbsHble
cmaHOoapmbil», @ MeKcm amux U3MeHeHUlU — 8 UHGDoOpMayUOHHbIX yKkazamersnsx «HayuoHanbHble cmaHoap-
mbi». B cnyyae riepecMompa usnu omMeHbl Hacmosieso cmaHoapma coomeemcmeayrowasi UHehopmayust
6yOem onybriukogaHa 8 UHPOPMaYUOHHOM ykazamere «HayuoHanbHblie cmaHoapmbi»

© CranpaptnHdopm, 2005

HacTtoswwmii ctaHpapT He MoXeT ObITb MOSIHOCTbIO UMMM YacTUMHO BOCMPOU3BEAEH, TUPaXUPOBaH U
pacrnpocTpaHeH B KayecTBe oduLManbHOro n3aaHnsa 6es paspelueHns PenepanbHOro areHTCTBa rNo TeXHUYEeC-
KOMY perynupoBaHUIO U METPOJorm
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HALWOHANbHBIUN CTAHOAPT POCCUUCKOUN ODEOEPALUMN

HAMNMUATKUA BE3AJIKOIOJIbHbIE
BOOA MUHEPAJIbHAA U NMATbEBAA

WHBepCUOHHO-BONbTaMNepoOMeTPMUYECKUA METO  onpeaernieHnss MaCCOBOM KOHLIEHTPaUuM cerneHa

Nonalcoholic beverages. Mineral and drinking water.
Stripping voltammetric method of selenium mass concentration determination

MNata BBeaeHusa — 2006—01—01

1 ObnacTtb NpUMeHeHus

HacTroswumii ctaHaapT pacnpocTpaHseTcs Ha 6e3ankoronbHbIe HAMUTKY, MUTLEBYIO U MUHEPAaNbHYIO BOAY
Pa3NUYHbLIX TUNOB (MUHEparnbHble NUTbEBbIE, NnevYebHble, nevyebHO-CTONOBLIE M MPUPOAHbLIE CTONOBbLIE) U
yCTaHaBMMBaET NHBEPCUOHHO-BONbTaMMNEPOMETPUYECKUIA MEeTOo ], onpeaeneHns B HUX MacCOBOM KOHLIEHTpa-
LMK ceneHa B AnanasoHe namepenuii ot 0,0003 oo 0,50 mr/om®.

2 HopmaTuBHbLIE CCbIJNIKI

B HacTosemM cTaHgapTe ncnonb3oBaHbl CChINKW Ha crneaylowme CtaHaapThl:

[OCT 12.1.004—91 Cuctema ctaHpaptoB He3onacHoctu Tpyaa. [loxapHas 6esonacHoctb. Obuipe
TpeboBaHus

[OCT 12.1.019—79 Cwucrtema ctaHaapToB 6e3onacHOCTU Tpyaa. InekrtpobesonacHocTb. ObLime Tpe-
boBaHUA 1 HOMeHKNaTypa BMOOB 3aLlUThI

[OCT 12.4.009—83 Cuctema crtaHgapToB ©Oes3onacHOCTU Tpyaa. [loxapHas TexHuka Ansa 3aluThbl
obbekToB. OCHOBHbLIE BUALI. PaamelleHne n obcnyxvBaHue

[OCT 1770—74 Tlocyna mepHas nabopatopHas cteknaHHas. LiunuHapbl, MeH3ypku, konbdbl, NpoOUpKH.
ObLive TexHu4yeckue ycrnoBus

[OCT 2156—76 Hatpuwv aByyrnekucnbin. TexHn4eckue ycnoBus

[OCT 2405—88 MaHoMeTpbl, BAKYYMMETPbLI, MAHOBaKyyMMETPbI, HANnopoMepbl, TArOMepbl U TAroHano-
pomMepsbl. ObLme TexHUYecKme ycrnoBus

[OCT 3118—77 PeaktuBbl. Kucnora consHas. TexHu4eckue ycrnoBus

[OCT 3760—79 PeakTnBbl. AMMUWAK BOOHLIN. TeXHU4Yeckue ycnoBus

[OCT 4146—74 PeakTtyBbl. Kanuin HaacepHOKUCTLIN. TexXHU4eckue ycrnoBus

[OCT 4204—77 PeaktuBbl. Kucnota cepHas. TexHn4yeckue ycrnoBus

[OCT 4212—76 PeakTuBbl. [1pyroTtoBrneHmne pacTtBopoB ANA KONOPUMETPUYECKOro N HedhenomeTpudec-
KOro aHanmaa

[OCT 4233—77 PeakTtyBbl. HaTpun xnopucTtbin. TexHn4eckue ycrnoBust

[OCT 4328—77 PeakTtvBbl. Hatpusi ruapookuck. TexHn4ecKkne ycroBus

[OCT 4461—77 PeakTtyBbl. Kucnota a3zotHasa. TexHn4eckme ycnoBus

[OCT 4520—78 PtyTb (1) a3oTHOKUCNAasa 1-BoaHas. TexHn4eckue ycnoBus

[OCT 6687.0—86 [Npoaykumsa 6e3ankororibHOM NPOMbILLIEHHOCTU. [TpaBuna NpueMkn n MetToabl OToO-
pa npod

[OCT 6709—72 Bopa anctunnupoBaHHas. TexHU4Yeckne ycnoBus

[OCT 7328—2001 'vpun. Obwimne TexHu4eckne ycnoBus

[OCT 9293—74 (MCO 2435—73) A30T rasaoodpasHbiv U XUOKUW. TexXHU4ecKkne ycrnoBus

[OCT 10929—76 PeaktuBbl. Booopoaa nepokcua. TexHu4yeckue ycrnoBus

[OCT 11125—84 Kucnota asoTHast ocobon YMCTOThl. TexHnYeckue ycnoBus

[OCT 12026—76 bymara cpounbTpoBanbHasa nabopartopHasi. TexHu4eckue ycroBus

[OCT 13861—89 (MCO 2503—83) Penyktopbl aAnsa razonnameHHon odpabdbotku. Obume TexHnyeckme
YCIoBUS

U3naHue ohmymanbHoe
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[OCT 14261—77 Kucnota consiHasi ocoboM YNCTOThI. TexXHU4YecKkne ycnoBus

[OCT 14262—78 Kucnota cepHasa oCob0oU YNCTOTLI. TexHUYeckue ycrnoBus

[OCT 14919—83 3neKkTponnuTbl, 3NeKTPONIUTKU U XXapouHble anekTpolukadobl ObiToBble. ObLIMe Tex-
HU4YeCKue ycnoBus

[OCT 15150—69 MaluvHel, npnbopbl N apyrme TexHnveckue nsaenus. cnonHeHnsa Ansa pasnuydHbIX
KnuMmaTuyeckmnx pavoHoB. KaTteropumn, ycrnoBus 3Kcnnyatauuu, XpaHeHUst 1 TPaHCNOPTUPOBAHUS B YacTw
BO3OEUCTBUSA KNMMaTUYEeCKUX (0AaKTOPOB BHELLHEW cpebl

[OCT 16317—70 [lMpnbopbl xonoaunbHble 3rekTpuveckme dbitoBkle. ObLine TeXHNYecKkne yCrioBuUS

[OCT 17435—72 JInHenkn YepTexHble. TexHU4YecKkmne ycrnoBus

[OCT 17792—72 3neKkTpon cpaBHeHUs1 XxnopcepedpsaHbIi HaCkILLEHHbIW 00pasLOBLIV 2-T0 paspsaaa

[OCT 18300—87 CnunpT 3TUNOBbLIN PEKTU(PUKOBAHHLIW TEXHUYECKUIN. TexHU4YecKkue ycrnoBus

[OCT 19908—90 Twrnun, yawn, ctakaHbl, KONoObl, BOPOHKU, NPOOMPKN N HAKOHEYHUKU U3 MPO3PaYvHoro
KBapLeBoro crtekna. Obliue TexHn4eckme ycnoBus

[OCT 20478—75 PeaktnBbl. AMMOHUI HAACEPHOKUCTbIN. TeXHUYecKue yCrioBUS

[OCT 20490—75 PeaktuBbl. Kannm mapraHLUoOBOKUCHLIN. TeXHU4YecKne ycrioBus

[OCT 21400—75 Ctekno xumunko-nabopatopHoe. TexHuuveckne TpeboBaHuAa. MeTtoabl UCNbITaHUW

[OCT 23268.0—91 Boabl MMHeparnbHble NUTbEBLIE NeYvebHble, nevebHO-CToNnoBLIE N NPUPOOHbIE CTO-
nosble. NpaBuna npuemMkn n metoabl oTbopa npod

[OCT 24104—2001 Bechl nabopatopHble. ObLine TexHnyeckue TpedboBaHUSs

[OCT 25336—82 [locyna n obopynoBaHue nabopaTopHblie CTEKNMAHHbIE. Tunbl, OCHOBHLIE NapaMeTphl
N pasmepeol

[OCT 28165—89 [lpnbopbl n annapatbl nadbopaTopHblie U3 cTekna. AKBagucTunnaTopbl. cnaputenw.
YCTaHOBKM peKTUdmkaunoHHble. ObLmne TexHuyeckue TpeboBaHms

[OCT 29227—91 (MCO 835-1—81) llocyna nabopaTtopHas cTeknsHHaA. [MneTkn rpanyvpoBaHHLIE.
Yactb 1. Obipe TpeboBaHus

[OCT P UCO 5725-1—2002 TouHOCTb (NpaBUMLHOCTb U NPEeLUU3UOHHOCTb) METOAO0B U pe3ynbTaToB
namepeHun. Hactb 1. OCHOBHbLIE NONOXEHUS U onpeneneHus

[OCT P UCO 5725-6—2002 TouHOCTb (NpaBUMILHOCTbL U NPEeLlU3UOHHOCTb) METOAO0B U pe3ynbTaToB
namepeHun. Hactb 6. icnonb3oBaHne 3Ha4eHUU TOMHOCTU Ha NMpaKTUKe

[OCT P UCO/M3K 17025—2000 Ob6wwime TpeboBaHUA K KOMNETEHTHOCTU UCNbITaTelNbHbLIX U Kanubpo-
BOYHbIX NlabopaTopun

[OCT P 51592—2000 Bopa. O6wiune TpedboBaHusa K oTOopy npob

[OCT P 51593—2000 Bopa nuteeBas. OT6op npob

[OCT P 8.563—96 [ocyoapctBeHHasa cuctema obecneveHmns eanHCTBa namepeHuin. Metoavku BbINon-
HEHNA U3MepPEeHNA

[OCT P 51301—99 [llpoaykTkl NULLEBLIe U NPOAOBONLCTBEHHOE Chipbe. IHBEPCUOHHO-BONbTaMNepo-
MeTpU4Yeckue MeToabl onpeaeneHnsa coaepXXaHns TOKCUYHbIX 31eMeHTOB (KaaMus, CBUHLUA, Meau U LIMHKA).

[TpnMeyaHUn e— pn noNb3oBaHUU HACTOALLMM CTaHOAPTOM LienecoobpasHO NpOBEpUTL AENCTBUE CChINOY-
HbIX CTaH4apPTOB NO yKasaTenk «HauuoHanbHble CTaHaapThl», COCTaBNeHHOMY MO COCTOAHUIO Ha 1 AsHBapA TeKyLlero roaa,
N N0 COOTBETCTBYIOLLUM UHOPMALMOHHBIM yKasaTensam, onydnmkoBaHHbIM B TeKyLLeM rogy. ECnu CCbINOYHbIA AOKYMEHT
3aMeHeH (U3MeHeH), TO NpU NoNL30BaHMU HACTOSALLMM CTaHOAPTOM creayeT PYKOBOACTBOBATLCA 3aMEHEHHbLIM (M3MEHEH-
HbIM) CTaHOapTOM. ECn CCbINOYHbLIA AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM AaHa CCbifika Ha Hero,
NMPUMEHAETCA B YacCTU, He 3aTparnBarLLen 3Ty CCbINKY.

3 OnpegeneHusi, 0003Ha4Y€HUA U COKpaLLleHUS

B HacTosileM cTaHOapTe NPUMEHAT TepMUHbl U onpepeneHus, ykasaHHble B TOCT P 8.563 un
[OCT P 51301.

B HacTosLleM cTaHOapTe NPUMEHSIOT crnenyloLliye CoKpalleHUs:

B — nHBepCHUOHHO-BONTbTaMNepoMeTpU4eCcknn Unm MHBEPCUOHHAA BONIbTaMNepoMeTpus;

BA — BonbTamMnepHas (KpuBasi), BofibTaMneporpaMmma;

[[CO — rocyaapcTBeHHbIV CTaHaapTHLIN obpasel;

AC — atTecToBaHHbIe cmecH [1];

XC3 — xnopuacepebpsiHbIv 3reKTpo/] CPaBHEHUS;

393 — 3onoTorpaduUToBLIM NHOMKATOPHLIW 3NEeKTPOo.;

Pl3 — pTyTHO-NNEeHOYHLIN 3NeKTpoa.
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4 CywHOCTb MeToaa

B meTton aHanusa npob 6es3ankorosnibHbIX HANWTKOB, MUTbEBLIX U MUHEpParibHbIX BOA, Ha COAepXXaHue
cerieHa OCHOBaH Ha NpoBeaeHNn namepeHun pacteopa npobbl Nocre ee npeaBapuUTeNibHON NOArOTOBKM.
Obuwasn cxema aHannsa npeacTasfieHa Ha pUcyHke 1.

= .
OLrOTOBKA MpoBepka

npmnbopa,
ANeKTPOAOB.,
pacTeBopoOB 1 T.A.

[MoaroToBKa

ANEKTPOXNMHNHEC-

npod ' .
P KO AMSIAKU

B namepeHus
npoOubl

Cbremxa
BA-KpVBOA
c nobaskon AC

PacueT
KOHLEeHTpaumn

Cremka | BeepeHue
BA-kpnBoWn AC anemeHTa

PucyHok 1 — OcHOBHbIE aTanbl aHansa npob metoaom VB

[lpeaBapuTenbHYO NOAroTOBKY NPOoObLl NPOBOAAT C LieNblo YCTPAHEHNS BNUAHUSA OpraHNYeCcKknX BeLLecTB
N NnepeBoaa Bcex oopM cereHa B ANeKTPOXUMUYECKU aKTUBHYIO 0OpPMY AN N3MepPeHns ero aHanuTu4eckoro
curHana metogom UB, To ectb B oopmMy ceneHa (4+).

[lpeaBapuTenbHaa noarotoBka Npob COCToOUT U3 ABYX CTaAUN: cCHadvana ooTo- UM XMMMYeckoe OKncne-
HUe Bcex oOpM ceneHa, HaxoasLmnXca B aHanmanpyemom npode, no ceneHa (4+) unn ao ceneHa (6+), a 3atem
dooTOBOCCTaAHOBIMEHWe ceneHa (6+) no cenexa (4+) npm pH 8—10 npwn yneTpaduonetosom obnyyeHnn npoodoi.

MeTtoa VB namepeHnn ocHoBaH Ha CNOCODHOCTU 3rieMeHTa 3M1eKTPOXMMMNYECKN OCaXKAAaTbCA HA MHAWKA-
TOPHOM 3neKkTpoae Npv 3agaHHOM noTeHuuane npenenbHoro AU@A@Y3nMoHHOIO TOKa, a 3aTeM pacTBOPSATLCS
Npy onpenerneHHOM noTeHuvane, XxapakTepHoOM Ans JaHHOro anemMmeHTta. PermcrpupyemMbiv Ha BONbTaMnepo-
rpaMMe aHanuTU4eCKUU cUrHarn afnemMeHTa nponopuuoHarneH ero MaccoBOU KOHLIEHTpaUun B aHann3npyemMom
pacTBope npuv onpeneneHHbIX YCIoBUAX.

ONEeKTpoOXMMuvecKasa crtagua onpeneneHus cerneHa NnpoBoaUTCA NO BapnaHTy A unm b.

BapuaHT A

oneKkTpoaktneHon doopmon ana B namepeHnn sBnsieTcs ceneH B CTeneHn okncneHust (4+); anekTpoHa-
KonneHne NpoBoaANTCA Ha MHOANKATOPHOM 3[ O B (DOHOBOM 3M1EKTPONNTE XNOPHON KUCNOTbl MONAPHON KOHLIEHT-

paumm 0,05 + 0,30 monb/am®. lMoTeHUuman aHanUTUYEecKoro curHana (QHOOHOro nuKa) ceneHa paBeH

(0,90 £ 0,05) B oTtHOCKTENBHO XC3.

Mewatolee BnusiHue xnopua-noHos (6onee 100 mr/am®), 6pomua-moHos (6onee 10 mr/om®), a Taioke
OpYyrmx nuraHaoB, BbI3LIBAKLMX pacTBOpPeHUe 30510Ta C 31eKTpoda U UCKaXXeHne aHanmTuvecKoro curHarna
cerneHa, yCTpaHsAeTCA CMEHOM 3NeKTponuTa B CTaaAun aHOAHOro pacTBopeHns ceneHa ¢ 31 3.

MaccoBy0 KOHLEHTpaLWIO cerneHa B npobe paccunTbiBaloT o metoay Aobaskn AC ceneHa (4+).

BapuaHT b

NamepeHne MacCOBOU KOHLIEHTpauuW cerneHa BbINONHAKT MeToaoM KatoaHon VB B nepemMeHHOTOKOBOM
pexume. MeTtoa, oCHOBaH HAa KOHLIEHTPUPOBaHUW ceneHa B BMAe ero coeavHeHust ¢ meabto no peakuun (1) Ha
noBepxHocTu P3O ¢ nocneayoLmym arekTpoXMMUYeCKUM pacTBOpeHeM HaKonneHHOoro KoHLeHTpaTa no peakumm (l1).

H,S¢0, + 4H" + Cu’" + 6e — Cu,Se + 3H,0 (1)

Cu,Se + 2¢ + 2H" — Cu + H,Se, 0

rae x — cpegnee Ycrio aromoe Mmeim B coeanhHeHnnn Mmein U ceJieHa.
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AHanNnUTN4YeCcKUM CUrHariom CIYAKWUT TOK KaTOAHOIO NMnMkKa Ha BOJ1bTaMIeporpamMmme. [loTeHUnan aHannTKu-

4YecKoro curHana ceneHa paseH MuHyc (0,72 + 0,02) B oTHocuTenbHo XC3. OnpeaeneHne MaccoBOW KOHLIEHT-
pauumn ceneHa npoBoaAaT No metoay AobaBok AC pacTBopa ceneHa.

5 lNoka3arenu TOMHOCTU MeTOAa U pe3ynbTaToB U3MEepPEeHUI

[lpn cobnogeHnn Bcex pernameHTupyemblx FTOCT P NCO 5725-1 ycnoBun nokasatenm TOYHOCTM:
rPaHULIbl OTHOCUTENBLHOW MOrpeLLHOCTU o, %, OTHOCUTENbHbIE Npeaerbl NOBTOPAeMOCTH F,,..., %, U BOCNPOU3-

TH?
BoAUMOCTU R .., %, pe3ynbTaTtoB U3MepeHUss MacCOBOM KOHLIEHTpaLWuW ceneHa B yKasaHHOM AuanasoHe
N3MepseMbIX KOHLIeHTpauuUn npu agoseputenbHon BeposaTHOCTU P = 0,95 cooTBEeTCTBYIOT 3HAYEHUSAM, NpuBe-

NeHHbIM B Tadbnuue 1.

Tadbnunya 1 — QuanasoHbl amMepeHUs MacCOBbLIX KOHLIEHTpaLUUA ceneHa 1 aHayeHua nokasaTtenen TOYHOCTU MeToaa
namepeHun npn P=0,95

[lokazaTenu TOMHOCTU
I1nanasoH usmepeHus MElGGOBbsl)(
KOHLUEHTpaUuii cenexHa, Mr/am MDaHNLIL! OTHOCHTENBHOI [Mpenen NnoBTOPAEMOCTH [Mpenen
0 (cxogumoctu) r, ., % Bocnpoussogumoctu R, %
norpeLwHocTn = o, % Ay OTH ~
(n=2) (m=2)
Ot 0,0003 go 0,0010 Bkntou. 20 50 70
Cs.0,0010 » 00,0050 » 30 30 42
» 00,0080 » 0,50 » 25 25 35

6 TpeboBaHUA K yCNOBUAM BbINONTHEHUA U3MEPEHUN

N3amepeHus NpoBOAST B HOPMaribHbIX NabopaTOpPHbLIX YCIOBUSIX:

- TeMnepaTtypa OKpyxXaltoLlero Bo3ayxa (25 + 10) °C;
- atMmocdepHoe nasneHuve (97 = 10) kla;
- OTHOCUTENbHAA BNAaXHOCTb (65 £ 15) %);

- YacTtoTa NepeMeHHOoro Toka (50 £ 5) l'y;

- HanpshkeHue B CeTH (220 =+ 10) B.

7 CpeacrtBa namepeHun, BcnomoraresibHoe obopyaoBaHue, nocyaa, peakTtuBbl
M MaTepuanbl

7.1 Cpeacrtsa uamepeHum U BCcnomoraTtenbHoe obopyaosaHue

AHanusaTop BONbTaMNEPOMETPUHECKUN C TPEXINEKTPOOHON AYeNKON-AaTYMKOM (MHOWKATOPHLIN 30J10-
TOrpadoMTOBLIV 3NEKTPOoa, XfopcepedbpsaHbIv 3NEeKTPoa CpaBHEHWUS, BCNOMOraTenbHbIA 3NeKTpos), CUCTEMOW
cbopa n obpaboTkn AaHHbIX (BapuaHT A):

- KOMMJIeKC aHanutuveckmn sBonbtamnepometpudeckmn CTA [2] B komnnekTe ¢ IBM — coBMeCTUMbIM
KOMMNbLIOTEPOM (BapunaHT A);

- aHanusaTtop BonbTamnepomMmeTpundeckun ABA-2 [3] B komnnekTte ¢ IBM-coBMeCTMMbIM KOMMNbLIOTEPOM
(BapmaHT A);

- nonsporpad> B KOMNNEKTe ¢ ABYXKOOPAWHATHLIM caMonucLem (BapuaHT A).

[MTpuMeyaHn e — JlonyckaeTca UCNONb30OBaHUE APYIUX SNEKTPOXMMUYECKUX AYEEK U APYrUMX UHAMKATOPHbIX
3rEeKTPOAOB U3 YrnepoaHbIX MaTepuanoB (NacToBoro rpaduUToOBOro, CTEKNIOYrnepoaa, yrnecuranna) B Ka4ecTBe NOANOXKA
[N HAHECEHUS 30110Ta, a TaKKe 30/10ThIX ANEKTPOAOB, NO3BONALLMX BOCNPOU3BOAUTL METPONOMMYECKMNE XapaKTEPUCTUKN,
yKa3aHHble B HACTOSLLIEM CTaHOapTe.

BonbTamnepoMeTpruiecknmn aHanusatop «3kotecT-BA» [4] B komnnekTe ¢ IBM-coBMeCTUMBbIM KOMMbIO-
TEepPOM, YCTPOMCTBOM OJ1 aBTOMaTU4€CKON CMEHbI CTaKaHYMKOB C pacTBOpaMU N 3NIEKTPOXUMUYECKUM OaTuKn-
KOM, NO3BOMAKOLLMM NPOBOAUTL CMEHY pacTBOPOB De3 pasMbIKaHUS Lienu (BapuaHT b).

4
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Becbkl nabopatopHile no FOCT 24104 ¢ npeaenomMm aonyckaemon abCcontoTHOW NOrpeLLIHOCTU OOHOKpaT-

HOro B3BeLlnBaHuSA He bonee + 0,01 mr.
Habop (1 Mmr—5r) F, unn Habop (1 Mr—5T1) F, no FTOCT 7328.
[ozaTopbl NMNETOYHbIe C ANCKPETHOCTLI YCTaHOBKM 003 1,0 unu 2,0 Mkn.
INnHenka veptexHasa no NOCT 17435.

7.2 ObopyanoBaHue

[TnnTKa anekTpuyeckas ¢ 3akpbitor cnupansto no FOCT 14919.

LUlkadp cylumnbHbIA, obecneunBaloLLi noaaepXaHne 3agaHHoro temneparypHoro pexuma ot 40 °C po
150 °C ¢ norpeluHocTthio £ 5 °C.

MydrenbHas nevb no NOCT 9736 vnn koMmnnekc npobonoaAroToBkM « TeMoc-3JKcnpecc» ¢ Ananas3oHOM
pabounx Temnepatyp ot 50 °C no 650 °C c norpeluHocTbio £ 10 °C vnn anekTponeyb ConpoTUBIIEHNS KAaMepHas
nabopatopHas, obecneumBaloLLas nogaepxaHne 3agaHHoro temnepatypHoro pexuma ot 150 °C po 600 °C
C norpeLiHocTbio £ 25 °C.

MeLwanka MmarHUTHas U CTepXXeHb, U3roToBNIEHHbLIU U3 XXerne3HOW NPOBONOKK ANMHON 10—15 MM, TONLWK-
HON 1 MM, repMeTUYHO BrasiHHbLIV B TEPMOCTOWVKYIO CTEKNAHHYIO TPYOKY.

NcTouHMK ynbTpadmoneToBoro obnyyYeHus: nyroBas pTyTHasi KBapLieBasi laMna BbICOKOTO UMW HU3KOIO
[aBneHust N1 ynbTpaduoneToBbIn obnyyarens — oOTOMUHEpanmn3aTop.

Annapat ans dungnctunnsumm sBoapl no NOCT 15150 vnm [5].
XonogunbHuk 6biTtoBon no FOCT 16317 ona xpaHeHus Npob.

Peaykrop no NOCT 13861 ¢ maHomeTpom (250 = 1) atm no FTOCT 2405.
LLInaHru nonmaTtnneHoBLIe AN NOABOAA UHEPTHOrO rasa K suemke.

LLlnnub! TMrenoHslie [6].
Hacoc Anst MepHbIX NMNETOK U pe3nHOBasA rpylla (BapmaHT b).

7.3 NocyAa

Mocyna Ans TpaHCMopTUPOBaHUS U XpaHeHUsi oToBpaHHbLIX NPo6 BmecTumocTbio 0,1—0,5 AM® M3 nonu-
MEpPHbIX MaTepunanos (NoNuaTuneHa, noaunponuneHa, NoNMBNHUNXNopnaa, oroponnacra, npeaHasHa4YeHHbIX
N8 N3roTOBNEHNSI eMKOCTEN AN NULLEBLIX NPOOYKTOB UMW NeKapCcTBEHHbIX NpenapaToB).

COOpHMK ANa cnyuBa pacTBOPOB CeneHa.

CTakaHuYMKN U3 KBapLeBoro crekna oobemom 20,0—25,0 cm® nnm turnv no FTOCT 19908.

Yawin kBapueBblie aAns ynapusaHus pacteopos rno NOCT 19908.

[TuneTKn MepHble rpaayupoBaHHble nadbopaTtopHble CTEKNAHHbIE 2-Mo Krnacca TOMHOCTU BMECTUMOCTbLIO
0,5; 1,0; 2,0; 5,0; 10,0; 20,0; 25,0 cm® no FTOCT 29227.

[Tocyna mepHasa nabopaTopHas cTeknsaHHasa 2-ro knacca TodHoctn no FOCT 1770:

kon6bl HaNMBHLIE BMeCTMMOCTbIo 25,0; 50,0; 100,0; 200,0; 250,0; 500,0; 1000,0 cM>; uMnMHAPbI BMECTHU-
mocTiio 10,0; 25,0; 50,0 cm®.

KpbiLLKu-aedonermaTtopbl U3 TepPMOCTOMKOro ctekna KoHycoobpasHow (bopMbl AnaMeTpomM 25—35 MM,
BbicOTON 20—25 MM ONA CTAaKaHYMKOB.

[Manouku cteknsiHHbie no FOCT 21400.

akcukaTop no NOCT 25336.

BopoHku Tvna B (nabopatopHbie) no NOCT 25336.

CTakaHbl CTeKnsiHHbIe nabopaTopHble BMecTmocTbio 50,0; 100,0; 150,0 1 250,0 cm® no FOCT 25336.

7.4 PeakTuBbl U MaTepManbl

[ ocyaapcTBeHHbIVW cTaHOapTHLIVM obpasel, ('CO) cocTaBa BOAHLIX pacTBOPOB cerneHa (4+) ¢ OTHOCUTESNb-
HOM norpellHOCTLO He bonee 1,0 % npu poBeputTencHon BepoATHOCTU 0,95 M MaccoBOW KOHLUEHTpauun
ceneHa (4+), pasHoi 1000 mr/am>. Hanpumep, FCO 7779—2000, MCO 7340—96, MCO 6076—91.

[CO cocTtaBa pacTBopa MOHOB 3oroTa (3+) koHueHTpauwm 0,10 mr/cm® (100,0 mr/am®) (FCO 3398-90M)
(BapmaHT A).

Kucnota cenenuncras [7] (npu otcytctBumn CO ceneHa).

Kucnota asoTHas koHueHTpupoBaHHaa no FOCT 11125, oc.u. unn no NOCT 4461, x.u.

Kucnota cepHas koHueHTpupoBaHHasa no FOCT 14262, oc.u. unv no FOCT 4204, x.4. (BapmaHT A).

Kucnota consHasa koHueHTpupoBaHHasa rno NOCT 14261, oc.4. v no FOCT 3118, x.u.

Kncnora xnopHas [8] x.u.

[Tepokcua Boaopoaa no NOCT 10929, x.u.

Bopna ouauctunnupoBaHHas [9] wnn guctunnupoBaHHas no NOCT 6709, neperHaHHas B NpUCYTCTBUA
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cepHol kucnotbl (0,5 cM® KOHLEHTPUPOBaHHOWM cepHOM KMcnoThl U 3,0 cM® nepMaHraHaTa kanusi 3 %-Horo Ha
1,0 AM® AMCTUNNMPOBAaHHOM BOAb!).

Kanuin HaacepHokucneii no FOCT 4146, u.p.a.

AMMOHMKN HaacepHokucnbin no FOCT 20478, x.u.

Kanuin xnopuctein [10].

Hatpus rmapookuck no NOCT 4328.

Hatpuwv asyyrnexkucnbii no FOCT 2156.

CnupT 3TUNOBLIN peKTUUKOBaHHbLIN TexHMYecknin no FNOCT 18300.

Kannn mapraHuoBokucrei no NOCT 20490 (BapumaHT A).

AmMmMuak BoaHbi no OCT 3760 (BapuaHT A).

HaTtpuin xnopucteinn no FOCT 4233 (BapuaHT A).

A30T razoodbpasHein no NOCT 9293 nnu gpyrov MHEpPTHLIN ras (aproH, renuin) ¢ cogepxaHnem Kucrnopoaa
He Bbonee 0,03 % (BapuaHT A).

Mepab (I1) HUTpaT 3-BoaHbLIN [11] (BapuaHT b).

PTyTb (1) a3oTHOKMCNas 1-eoaHas, y.a.a., FOCT 4520 (BapuaHT b).

LLIkypka winugoBanbHasa TkaHeBas anboopoBas [12] unu WKypka wnudoBanbHaa TkaHeBas anmMasHas [13].

bymara nHaukaTtopHas yHmBepcanbHas (pH 1 + 14).
bymara douneTpoBanbHas nadopatopHasa no FOCT 12026 nnn ounbTpbl 06e330M1eHHbIe (CUHARA NEHTAa).

[1pnMeyaHune— [JonyckaeTca NpUMEHEHNE APYrvx CPeacTB U3MEPEHUA C METPONIOMTMYECKUMW XapaKTepUCTU-
KaMK, BCMOMOraTenbHOro o0OopyaoBaHUA C TEXHUYECKUMU XapakKTEPUCTUKaMW U PeakTUBOB KBanUdUKaLUU He Huke
yKa3aHHbIX.

8 lNMoaroroBKa K BbINOSIHEHUIO U3MEPEeHUN

8.1 OT60p nNpobd

Ot6op npo® mMuHepanbHon Boabl— no [OCT 23268.0; nutbeBon Boabl— no OCT P 51592,
[OCT P 51593; 6eazankoronbHbix HannTkoB — no FOCT 6687.0. [1na npoBeaeHUA NPOBEPKMU NPUEMNEMOCTH
pe3ynbLTaToB B YCNOBUSAX BOCNPOM3BOANMOCTU 0O BLEM oTODBpaHHOM Npobbl, HanpaBneHHoW B nabopaTopuio Ans
npoBeaeHUA U3MEePEeHUN, AensT Ha ABe YaCcTU U U3 KaXXO0W YacTy roTOBAT aHannanpyemeln obpasel.

8.2 lNoaroroBka NpMdopPoOB U INEKTPOAOB K padoTe

[NNoaroToBKy M npoBepky paboTbl CPpeacTB M3MEpPEeHUr NPOBOAST B COOTBETCTBUWM C WMHCTPYKUMWEN Mo
3KCNnyaTauum n TeXHN4ECKOMY ONMMUCAaHMIO COOTBETCTBYIOLLIEro npnbdopa.
[py namepeHun No BaprMaHTy A yCTaHaBNMBAIOT pexum paboTbl npudopa B COOTBETCTBUM C Tabnvuen 2.

Tabnwuua 2—lNapameTpbl B nsmepeHnn aHaNnUTUYECKOro CUrHana ceneHa

[MapameTp namepeHus 3HaveHue
[lonspusyollee HanpsbkeHne Ana anekTpoHakonneHus, B MuHyc 0,60
[ToTeHUnan Hayana perucTpauun BonsTaMmneporpamMmm, B 0,00
KoHeuHoe HanpsbkeHue pasBepTku, B 1,20
[ToTeHUnan o4nucTKKU anekTpoaa, B 1,20
Bpems oUNCTKH, C 30
CKOpOCTb NMUHENHOIO U3MEHEHNA noTeHunana, mB/c 20—50
BpemMsa anekTponusa, MUH" 1—15
* B 3aBUCMMOCTU OT COAEPXKaHUA anNeMeHTa B aHanusnpyemomn npobe n noBepxXHOCTU aneKTpoaa.

8.3 MNMoparoroBka nabopaTopHoOM nocyAbl

JlabopaTopHy0 CTEKNsAHHYIO Nocyay, CMeHHble HaKOHEYHMKN 403aTOpPOoB, NUMNETKN NPOMLIBAIOT pa3baB-
neHHon (1:1) a30THOM KUCNOTON U MHOIFOKpaTHO SuaucTUnnMpoBaHHOW BOAOW. KBapLeBble CTakaHYMKN A0MNON-
HUTENbLHO KUNATAT B pasbaBneHHoN (1:1) cepHOU kncnoTe B TedeHne 5—10 MUH 1 NnpokanueBaloT B MydoenbLHOM
neuyn npu Temnepartype 250 °C — 350 °C B TeyeHne 5—10 MuH.

Ona yneTpaduoneToBoro oonyyeHna npod NCnonb3yloT TONMLKO CTakaHYMKU U3 ONTUYECKU NPO3paYvHoro
KBapua, cobniogasa npasvna padboTtkl ¢ NoaobHbIM MaTepuanoMm. ['pu aToM cTakaH4yuK OepyT pykamu TOSNBKO 3a
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BEPXHIOK YacTb, Nepe nomMelleHrneM B (0OTOMUHepanu3aTop NpoTUPAaOT HApY>KHble CTEHKW CTaKaHYMKa BaTOM,
CMOYEHHOM 3TUNOBLIM cnMpToM. [lepuoandeckn (0OuMH pas B Mecsl) NPOTUPAaKT CNUPTOM MOBEPXHOCTb
KBapLIeBOWU PTYTHOU Namnbl B 0OTOMUHEpanusaTope.

[locne npoBeaeHUs aHanus3a CTakaH4YMKU ansa npodonoaroToBKN U NU3MepeHun NpoTUparT OUNbLTPOM C
OBYYINEeKUCIbIM HaTpueM (CyXOonM NUTLEBOM COAOM), OnosiaCKMBalOT BOOOMNPOBOAHOW BOOOW, pa3baBreHHOW
(1:1) asoTHOM KMCNOTON, N BuaucTtnnnupoBaHHon Boaon. CeneH (4+) cnabo aacopbupyeTca CTeHKaMM CTaKaH-
YMKOB, MNOITOMY HET HEODXOAMMOCTU NPOBEPATL CTaKaHbl HA YUCTOTY (T.€. Ha Hanuuue ceneHa) nepen Kaxabim
aHanmaom.

CMeHHbIe KBapLeBble CTaKaHYMKU XPaHAT 3aKPbITbIMU KarnbKoW UMK B 3KCUKAToOpe B CyXOM BUAe.

8.4 MNMoaroToBka MHAMKATOPHOIO 3NeKTpoAaa

[Tpn namepeHnn No BapuaHTy A ncnonb3yoT 3I3.

33 npeacrtaBnseT codon rpadonToOBLIN TOPLIEBON 3N1EeKTPOo4, ¢ HAHECEHHOW Ha Hero NfeHKOW 30Mo0Ta.
[ padoUTOBLIN TOPLIEBON 3M1EKTPO4, U3roTaBNMBAKOT U3 MPAagUTOBOrO CTEPXXHSA, NMPONUTAHHOIO PasnUYHbLIMU
BellecTBaMU AuamMeTpoM paboven NoBepxXHOCTN 3—5 MM.

Ona nonyyeHus 313 pabouyio NOBepPXHOCTb MPaUTOBOro 3MeKTpoaa npeaBapuTeribHO OTLNMAOBLIBA-
10T C NOMOLLILIO aDpPa3mMBHOM LLKYPKU, a 3aTEM Ha (oUnbTpe; 00e3XXUpUBaKT 3NMEKTPOXMMUYECKON OMNCTKOW. NS
3TOr0 CTakaH4YuK (BIOKCY) C pacTBOPOM CEpPHOM KUCNOThI MOMNSIPHOM KoHUeHTpauun ¢ (H,SO,) = 0,1 monk/om°
(okono 10 cm®) ycTaHaBNMBaIOT B KAYECTBE 3MEKTPOXMMUYECKOW SHYEKKW, ONycKaloT B PACTBOP MHAMKATOPHbIN
3neKTpon (KkaTtoa) N anekTpon cpaBHeHUs (aHOA) M NOAKMIOYAaKT MX K COOTBETCTBYHOLLUM Knemmam npubopa.
BknovalT raz U nponyckawT ero vepes pactBop B TedeHne 60—300 c. 3aTtem NpoBOAAT KATOAHYK Npw
MuHyc 1,0 B n aHogHyto npu 1,2 B nonsapusauuio nonepemMeHHo vyepes3 1—2 ¢ B TeveHne 60 C.

OnonackneatloT pabo4yio NOBEPXHOCTb 3N1eKTpoaa OMaNCcTMNNMpoOBaHHOW BOOOW U Cpasy 3NEeKTPOXUMMU-
YeCKU HaHOCAT Ha NOBEPXHOCTbL 30M0TYH0 NreHKy u3 pacrteopa ['CO 3onoTta. [ns 3Toro B 3NeKTpoOXUMNYeCcKon
siYenKe CcTakaH4mK (DKoKCy) C pacTBOPOM CEPHOW KUCNOThI 3aMEHSAIOT CTakaHYMKoM (Brokcon) ¢ pacteopom ICO
zorota (okono 10 cm®) MaccoBom KoHLeHTpaummn 100,0 mr/am®. BkrioyaloT ras v nponycKaloT ero Yepes pacTBop
B TeueHne 60 c. 3ateM NpoBOAAT NMpouecC HakonfeHus 3o0nota npyu noteHuunane MmuHyc 0,5 B B TeueHune
180—300 ¢ (npu nepemelumBaHnm pacteopa). [lpomMbiBaloT padbouyio NOBEpPXHOCTb INeKTpoaa Gnanctunnmpo-
BaHHOW BOAOW. Ha TopLe anekTpoaa aomkHa ObiTh BUAHA XenTasa nneHkKa 30no0Ta.

[locne npoBeneHnss aHann3oB 313 xXpaHAT B cyxoMm Buae. llepen pabotom (B nocnepywuime OHW)
pabouylo NOBEepPXHOCTb 3NEeKTpoaa He NPOTUPAIOT, a TONTbKO ONOSTACKUBAOT DUONCTUNNMPOBAHHON BOAOMN.

[Ipn namepeHnn No BapnaHty b dopopmupoBaHne PTYTHOU NMNIEHKU HA MHOWKATOPHOM YrnecuTannoBOM
aneKTpoae NpoBOAAT HENOCPEACTBEHHO nepe npoeeaeHUeM namepeHnn. [loBepxHOCTb aneKkTpoaa WINGYT
Ha ounbTpoBanbLHOM Oymare, CMOYEHHON 3TUSIOBbIM CMMPTOM, MPOMbLIBAKOT BMOANCTMNAMPOBAHHON BOOOW.
OrNeKkTpoL 3aKkpennsalT B AepxaTtene aBrocamnriepa, 3anonHawT svyenkn Ne 1 u Ne 3 pacTBopoM a3oTHOM
KMCOTLI MONSIPHOM KoHUeHTpauun 0,1 monb/om®, siveliky Ne 2 — pactBopom moHoB ptyTh (I1) B pacTeope
a30THOM KWUCNOTLI MONSIpPHOW koHUeHTpauum ¢ (HNO,) = 0,1 monb/am®.

[IpOBOOAT NOArOTOBKY 3rieKTpoaa:

1) anekTpoa nomeLwlaloT B A4enky Ne 1, coaepxallyo pacTtBOp a30THOW KUCNOTbl MONAPHOW KOHLIEHTPa-
umm ¢ (HNO,) = 0,1 Monb/am®. [1pu noteHumane 0,100 B B TeveHne 200 ¢ ocyLLeCcTBNAIT 3NeKTPOXNMNYECKYIO
OYUCTKY 3anekTpoaa.

2) 3aparT noteHuuan 0,100 B v anekTpon nepeHocAT B s4erky Ne 2, coaepxallyio pacTBOpP WOHOB
pTyTH (ll) B pacTBOpe a3aoTHOW KUCNOTbl MoNnsipHOW KoHUeHTpauumn ¢ (HNO,) = 0,1 mon/am®. Mpu noTeHumane
MUHyc 0,900 B B TedeHue 60 ¢ ocyLLeCTBNAIT 3NEKTPOKOHLIEHTPUPOBaAHWE PTYTU Ha NOBEPXHOCTU aNeKTpoaa.

3) aneKkTpopn nomeLlarT B Aa4enky Ne 3, coaepallyto pacTBOp a30THOWU KUCIOTbI MONAPHOW KOHLIEHTPa-
umn ¢ (HNO,) = 0,1 Monb/aM®. AnekTpon BhiaepxuBaloT npu noteHuuwane 0,100 B B TeueHne 30 c.

8.5 lNoaroTtoBka anekTpoAa cpaBHEeHUSA

HoBbin XC3 cpaBHeHus1 3anonHawT ogHoMonsapHeiM (XC3 — no TOCT P 51301) vnn HacbIWEHHBIM
(XC3 no NOCT 17792) paCTBOPOM XNOPUCTOrO HATPUS UINN Kanus, 3akKpbIBalOT NPOOKON OTBEpPCTUE U Bblaep-
XXUBAIKOT He MeHee 48 4 Ona yCTaHOBIEHUS paBHOBECHOIO 3Ha4YeHWs noTeHuuana npyv nepBoM 3anofiHEHUW.
[locne npoBefeHUs aHANM30B 3N1EKTPOL, XpaHAT, NOrpysvB €ro B PacTBOP XJIOPUCTOro HaTpuUsa UMK Kanwus
MONSIPHOW KOHUeHTpauum 1,0 mons/om®.

INEKTPOXMMMNYECKMA OATYMK MO BapuaHTy b 3anonHAIT HackIWEeHHbIM PaCTBOPOM XNOPUCTOrO Karnusi.

8.6 lNpuroToBneHue pacTBOpOB (ANA BapuaHToOB A u B)

8.6.1 OCHOBHbLIM rPafyMpPOBOMHLIM pacTBOpOM cerneHa siBnsietcst FCO coctaBa pacTBOPOB MOHOB Cerne-
I
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Ha (4+) ¢ aTTecToBaHHbLIM 3Ha4YeHneM MmaccoBou KoHUeHTpauum 1000,0 Mr/om?e. PekoMeHOyeTCcA UCNONbL30BaTh
MHCTPYKUUIO No npumeHeHuto CO.

[Tpn otcyTcTBUM [ CO pacTBOpa ceneHa, a Takke npu NnpoBeaeHUn CepUNHLIX aHaNU30B NPod BO3MOXHO
NnPpUroToBMNeHNe pacTeopa cerneHa (4+) maccosow KoHueHTpaumn 1000,0 mr/amM® 13 ceneHUcTon KUCHoTh
cornacHo OCT 4212. [ina aToro Ha aHanuTuyecknx Becax 6epyrt HaBecky 1,6330 r ceneHUCTon KUCNoThl C
ToyHocThIo 0,0002 r, pactBopsitoT B 10,0 cM® KOHLEHTPUPOBAHHOW CONSIHOWM KUCHOThbl U 0,2 CM® KOHLIEHTPUPO-
BaHHOW a30THOW KMUCIOThLI 1 A0BOAAT 0bbem pacTtBopa duauctunnmposadHHon sogou oo 1000,0 cM°.

8.6.2 AC cepun AC-1, AC-2, AC-3, AC-4, AC-5 maccoBom koHUeHTpauuu ceneHa no 100,0; 10,0; 3,0; 1,0
n 0,3 Mr/aM® roToBSIT COOTBETCTBYIOLLMMMW pa3baBneHsiMU pacTBOPOB B MEPHLIX Konbax 6uancTmnnmpoBaH-
HOM BOOOW B COOTBETCTBUM C Tabnuuen 3. Npn NOBTOPHOM NPUroTOBIEHUW PACTBOPLI CIIMBAIOT B crieLinanbHbIN
cOOpHUK, KONOLI ononackMBakT OMANCTUNNNPOBAHHON BOAOW U 3aNOSHSAKOT CBEXENnPUroToBeHHbIM PacTBO-
POM TOMW € KOHLIeHTpaLluw.

Tadbnwuya 3 — lMNpurotosneHue AC ceneHa

MaccoBad KOHUeHTpaLus - Maccosas .
CErNeHa B HCXOIHOM OT6UpacMbIi 06bem, oS ObbeMm Mepng nocyobl, | KOHUEeHTpauus oepeHa Koo nonydyeHHon AC
P CM B NpurotoBneHHon AC, ceneHa
pacTBope, MI/g mr/om>

1000,0 5,0 50,0 100,0 AC-1

100,0 5,0 50,0 10,0 AC-2

100,0 1,50 50,0 3,0 AC-3

10,0 10,0 100,0 1,0 AC-4

10,0 1,50 50,0 0,3 AC-5

AC-1 ycTonumea B TeveHne 3 mec; AC-2 — 30 gHen; AC-3 — 15 aHen; AC-4, AC-5 roToBAT exxeaHEeBHO.

8.6.3 PacTeBop rmapooKmcy HaTpys MonsipHon koHueHTpaummy ¢ (NaON) = 2,0 monb/am?

Haeecky (8,0 £ 0,1) r ruapooKMcK HaTpUs NoMeLLaloT B Konby BmectumocTbio 100,0 cM?, pacTBopsioT B
HebonbLIOM KonnyecTee SnancTnnnMpoBaHHON BOALI M AOBOAAT A0 METKM BManCTMNNMpOBaHHOW BOOOWN.

XpaHAT pacTeop B NONMITUNEHOBOW Nocyae.

8.6.4 XrnopHas kmcnota paszbasneHHas (1:1)

B konby BmectumocTbio 250,0—300,0 cm® ¢ nputepTor npobkon BHOCAT umnuHapom 100,0 cm® 6uamc-
TUNNMpoBaHHOW BoAbl M 100,0 cMm® XNopHOW KUCMOThI U TLATENbHO NepeMeLLnBaIoT.

8.6.5 A30THyIO KUCNOTY X.M. PEeKOMeHOYeTCA MNeperoHsiTb C WCMoSfib30BaHWEM annapatypbl Mo
[OCT 28165. INeperHaHHas (npu Temnepatype 120 °C) a3oTHas KMCnoTa A0/MKHA ObITb MONAPHON KOHLIEHTPA-

umm ¢ (HNO,) > 9,0 monb/am’.
BapuaHT A

8.6.6 Pabouum pacTtBopom xropuaa sonota ansa npurotoenenns 313 aensietcs CO pacTtBopa 30n0-
Ta (3+) MaccoBow koHUeHTpaummn 100,0 mr/ame. Ero xpaHsT B GloKCax ¢ NPUTEPTLIMU KPbILLKaMKU AN UCNOfb-
30BaHNSA UX B KaYeCTBe 3NEKTPOXMMUYECKUX aueek npyu doopmMmupoBaHnm 3l 3.

8.6.7 Pabounii pacTBOp CepHOW KUCIOTLI MOMSPHOM KoHueHTpauun ¢ (H,SO,) = 0,1 monb/om® ans
3NTIeKTPOXUMMNYECKON OYUCTKN rpadoUTOBOroO 3MeKTpoaa roToBAT nyTemM pasbaBneHusi KOHUEeHTPUPOBAHHOW
cepHol kucnoTsl B 200 pa3. [Ins aToro B konby BmectumocTbio 100,0 cm®, HanonoByHY 3anonHeHHyo Guavc-
TUNNMPoBaHHOU BoAoOU, BHOcAT 0,5 cm® KOHLIEHTPUPOBAHHON CEPHOU KUCIOTLI, NepeMellMBaldT U OOBOAAT
obbemM 00 MeTKn BMaNCTUNIMMPOBAHHON BOAOW.

8.6.8 PacTBOp XNOPUCTOro Kanvsi MonsipHoOM KoHueHTpauwm ¢ (KCL) = 1,0 mons/om?®

HaBecky (7,46 + 0,01) r xnOpUCTOro Kanvs nomeLuaioT B konby emectumocteio 100,0 cm®, pacTBOpsioT B
HebonbLLOM KonuyecTBe SMaAMCTMNNWMPOBAHHOM BOALI U AOBOAAT OObeM A0 MeTKu bumaucTtmnnupoBaHHOM
BOOM.

8.6.9 PacTtBop XnopucToro HaTpusi MonsipHol KoHueHTpauwm ¢ (NaCL) = 1,0 monb/om®

Hagecky (5,85 + 0,01) r XropvcToro HaTpys NomeLLaloT B konby BmectumocTbio 100,0 cm®, pacTBOpsIoOT B
HeDOoNbLLOM KonuyecTee BUaNCTUNNMPOBAHHOW BOAbLI U AOBOAAT 06beM A0 MEeTKM DMaANCTUNNNPOBaHHOW BOOOW.

8.6.10 PacTtBOp (oOHOBOro anekTponuTa — pPacTtBOP XMOPHOW KUCNOTbl MONSAPHOW KOHLIEHTpauun
¢ (HCLO,) = 0,10 — 0,15 Monb/cm®

B MepHyto konby BmectMocTbio 100,0 cm® BHOCAT nuneTkon 4,0 cM® XNOPHOWN KUCNOTLI, pa3baBneHHOM
(1:1), v poBOAAT A0 METKN BUANCTUNNNPOBAHHOW BOJOW.
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BapuanT b

8.6.11 PacTtBOpbl a30THOW KNCNOTLI

8.6.11.1 PacTBOp a30THOW KUCNOTLI MOMNSIPHOW KoHUeHTpauwm ¢ (HNO,) = 1 monb/am?

100—150 cm® 6uancTUNNUPOBaHHOM BOALI BHOCAT LIMAMHAPOM B MEPHYIO KONBy BMecTMMOCTbIo 500 cm®.
3ateM K GUOMCTUNNMPOBAHHON BOAE OCTOPOXHO NPUnMBaloT 40 cM® KOHLEHTPUPOBAHHOM a30THOW KUCHOTHI
(MnoTHocTb 1,44 ricm?®). CopepaHue konbbl TLLAaTenbHO NepemMeLLmnBaloT U AoBOAAT 06bem pacTeopa B Konbe
00 MeTKn dnamncTmnnnpoBaHHON BOOOMN.

8.6.11.2 PacTBOp a30THOW KUCNOTLI MONSIPHOM KoHUeHTpaumm ¢ (HNO,) = 0,1 monb/am?

200—300 cm® BuamMcTUNMpoBaHHON BOAbl BHOCAT B MePHylo Konby BMmecTtumoctbio 1000 cm®. 3atem
BHOCAT 100 cM® pacTBopa a30THOM KUCINOTLI MONsiPHOW KoHUeHTpaumm ¢ (HNO,) = 1 monb/am®. Copepxvmoe
KONObl TWaTeNnbHO NepemMeLlunBaroT U OOBOAAT 0O0beM pacTtBopa B Konbe A0 MeTKn ODManCTUnnmMpoBaHHOM
BOLOW.

8.6.12 PacTBOpbl CONAHON KNCNOThHI

8.6.12.1 PacTBop CONsIHOM KUCANOTLI MOMSIPHOWM KoHUeHTpauun ¢ (HCL) = 1 monb/am?

100—150 cm® BUAUCTUNNMPOBAHHOWM BOALI BHOCAT LIUNWHAPOM B MEPHYIO KOnBy BMeCTUMOCTbIO 500 cMm®.
3aTeM K BoZle OCTOPOXKHO NpunmBatoT 50 cM® KOHLEHTPUPOBAHHOW CONSIHOM KMCNOTLI (NNoTHOCTL 1,118 r/iem®).
Copaepxnmoe Konbbl TWaTenbHO NepemMeLlvBaloT U A0BOAAT 00beM pacTBopa B Konbe A0 MeTKu duanctmnnu-
POBAHHOW BOOMW.

8.6.12.2 PacTBOp CONSIHOWN KMCNOTLI MOMSIPHOM KOHUeHTpauun ¢ (HCL) = 0,1 monb/om?

150—200 cm® BuaNCTMNNMPOBAHHOW BOALI BHOCST B MEPHYI0 Konby BmecTMMocTbio 1000 cm®. 3aTtem
BHOCAT 100 cm® pacTBopa CONSHOW KMCMOTbI MONSIPHOW KoHUeHTpaummn ¢ (HCL) = 1 monb/am®. Coaepxmmoe
KONObI TLWATeNbLHO nepeMeLIMBaloT U AOBOAAT OObLEM pacTBopa B Konbe A0 MeTkn dnauctuninmpoBaHHOW
BOOW.

8.6.13 PactBopbl voHOB Meaum (1)

8.6.13.1 PacTteop noHoB meau (I1) maccoBoi koHueHTpaummn 10,0 mr/am?®

HaBecky HuTpata meaum (1) 3-soaHoro maccom (0,017 £ 0,002) r nepeHoCAT B MEPHYIO KONy BMECTUMOC-
Tbio 500 cm® 1 nobaensior 150—200 cm® pacTBopa a30THOM KUCIOTEI MONAPHOM KoHUeHTpauum ¢ (HNO,) =
= 0,1 monb/am®. PacTBop nepemelLvBaloT M AOBOAAT OO METKM pacTBOPOM a30THOW KUCHOTbI MOMSPHOM
KoHUeHTpauum 0,1 mons/am®.

8.6.13.2 PacTteop noHoB meau (I1) maccoBoi koHueHTpaumm 0,75 mr/am?®

B MepHyto konby BmectumocTbio 500 cm® BHocsT 37,5 oM pacTBopa noHoB meau (11) MaccoBOWM KOHLIEHT-
pauvm 10,0 Mr/am®, OOBOOAT [0 METKM pacTBOPOM a30THOW KUCIOTbI MOSSPHOW  KOHLIEHTpaLuu
¢ (HNO;) = 0,1 monb/am’.

8.6.14 HachILeHHbIN paCTBOP XIOPUCTOIO Kanus

HaBecky xnopuctoro kanusa maccon (175,0 = 0,1) r pacTBopsilOT NpW HarpeBaHMU OO0 Temnepartypol

50 + 80 °C B 500 cm® 6MancTUnnpoBaHHOM BoAkl. [opsiuvii pacTBop dUNLTPYIOT Yepes ByMakHbIN (ounbTP B
NNOCKOAOHHYIO KONMBY N XpaHAT B KOHTAKTE C BbiNaBLUMMK NPU OXINaXXaAeHUU Kpuctannamu.
8.6.15 PacTtBop noHoB pTyTH (I1) MaccoBon KoHUEeHTpaumn 2 r/om?

HaBecky HuTpaTta pTyTH (ll) 1-BoaHOro maccowm (1,80 £ 0,05) r nepeHocAT B MEPHY0 KONBY BMECTUMOCTLIO

500 cm® u  pobaensior 150—200 cm® pacTBopa a30THOM  KUCHOTbl  MOJSIPHOW  KOHLIEHTpaLuu
¢ (HNO,) = 0,1 mMonb/am®. PacTBop nepeMeLLMBaloT U AOBOAAT [0 METKU PaCTBOPOM a30THOM KUCNOThLI MOMSP-
HoW koHUeHTpauum ¢ (HNO,) = 0,1 monb/am>.

9 MNMopgroroBka npob

[1lpyn aHann3e NPoBOOAT U3MEPEeHNsT ABYX NapannenbHbiX Npoo.
9.1 lNoarotoBky npob 6ezankorofbHLIX HANWUTKOB, NMMTLEBOMN U MUHEpanbHOW BOAbl ANA onpeaeneHus
MaCCOBOW KOHLIEHTpaLWUKM ceneHa NpoBoaAaT No 0AHOMY U3 ABYX CNOCOOO0B.

Cnoco% 1

[Ona paspyleHuss pacTBOPEHHLIX OpraHU4YeCcKnX BeLLecTB U NnepeBoaa Bcex (oopM cereHa B ceneH (4+)
N ceneH (6+) BbINOMHSAT cneaywolive onepauun: B YUCTble KBapLeBble CTakaHYMKM BHOCAT NMUNETKOW Mo
10,0 cm® aHanuanpyemoi npobbl MMHEpanbHON UNN NUTLEBOW BOAbI MK pa3baBneHHow B 10 pa3 GuancTun-
NUpoBaHHON BOAOW Npobkl 6e3ankoronbHbLIX HanuTkoB (1,0 cM® npobBkl HanuTka u 9,0 cm® BUANCTUNNMPOBAH-
Ho Bofbl). Jo6asnsioT no 0,05 cm® nepokcuaa Boaopoaa, NOMELLAIT B CTAKAHYMKM CTEPXHW MarHUTHOWM
MeLlariky, cBepxy NpUKpbIBAKOT CTEKNAHHLIMU KpbillkamMu. CTakaH4YMkn ¢ npobamun ana yneTpaduoneToBoro
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obnyyeHnsa nomelwlaloT B poToMuHepanusaTop. ObnyyaloT B TedeHne 60 MuH (ana sBoabl) 1 90 MunH (OonsA
HaNTKOB).

[TpuMeyaHNn e— BMecTo nepokcmaa BOAOPOAa MOXHO MCMNONb3oBaTb aMMOHUIA (Kanuin) HaaCepHOKUCTbIN B
konuyectee 0,02—0,03 r Ha npoby.

Ona doToBOCCTAHOBNEHUA NOHOB cerneHa (6+) B MOHLI 3NEeKTPOAKTUBHOIroO ceneHa (4+) BbLIMOMHSOT
crnepymrouwuve onepauun: BbIHUMAKT CTaKaHYMKM U3 POTOMUHepanui3aTtopa, uamepsiT pH yHuBepcanbHOW
NHOMKaATOpHOW Dymaron v oobaBnAlT MO Kannsam pacTBOpP MMAPOOKUCU HATPUA MONMSIPHOM KOHLIEHTpauun
¢ (NaOH) = 2,0 mons/am® oo pH 8—10. He obpallasi BHUMaHUsi HA BbINABLUMIA OCAAOK MAPOOKMUCH, CHOBA
NPOBOAAT ynbTpagmoneToBoe obnyyeHme B TedeHne 40—60 MuH.

[TpuMedyaHue—Ilpouecc POTOBOCCTAHOBNEHUA ceneHa (6+) B ceneH (4+) 3Ha4YUTENbLHO YCKOpSAETCs npwu
NponyckaHn Yepes pacTBOp MHEPTHOrO rasa Ans yganeHus kucnopopaa. MNpu Hanuimm aHanm3aTopoB, UMELLUX yribTpa-
domoneToBbIA obnyyaTens U CUCTEMY NOoAdauYun UHEPTHOro rasa, HanpuMmep komnnekc CTA, ykasaHHbI NpoLUecC MOXHO
NpOBOAUTbL HENOCPEACTBEHHO B fiUeike aHanusaTopa (0e3 anekTpoaoB B pacTBope) B TeueHune 15—20 MuH.

CTakaHu/Ku BbIHUMAIOT M3 poTOMUHepanuaaTopa, nobasnsioT no 0,5—1,0 cm® pasbasneHHon (1:1)
XJTOPHOM KUCNOThI, CMbIBasi C KPbILLEK Kanfn KoHOeHcaTa B pacTBop Npobbl, U oxnaxaarT Npody A0 KOMHATHOW
TemMnepartypbl.

[Tpoba roToBa kK U3BMEPEHMUIO.

Cnoco® 2

B yncTble KBapLIEBbIe CTakaHYMKM BHOCAT nuneTkor no 10,0 cm® aHanvavnpyemoi npobel, AobasnsioT 2—3
pa3a nopuusMu no 0,2 cM® asoTHYI0 KUCNOTY MONSAPHOM koHUeHTpauum ¢ (HNO,) 9 monb/am°. CTakaHuvku C
npob6amMmun NoOMeLLAT Ha Pa30orpeTyro ANEKTPUYECKYIo NIUTKY UK B KOMMNNeKe NpobonoarotoBKU « T eMOC—3KC-
npecc» npu Temneparype 150 °C v BuinapvBaloT A0 BMaXHOro ocagka. 3atem gobasnsior 10 cm® 6uamctun-
NMMPOBAHHOWU BOALI M NOBTOPHO BLINAPMBAIKOT ANA yOoaneHus OKUCIOB a3oTa 0 BNaXXHOro ocagka. B ctakaH4mk
C NOMOLLIbIO NUNeTkn nodasnsoT 9,6 cm? bnouctunnuposaHHown Boabl v 0,4 cm?® paszdbaBsneHHon (1:1) xnopHow
KncnoThl. [Mpoba rotoBa K NUaMepeHnio MacCoOBOM KOHLIEHTpaLK cerneHa.

9.2 loaroToBKy «XonocTon» Npobbl NPOBOAAT aHANOrM4HO No 9.1, nobaBnNAs Te Xe peakTUBbI, B TEX Xe
Konu4yecTBax U nocneaoBaTenbHOCTU, HO 6e3 aHannanpyemoun npobbl, NCNoNL3Yys BMECTO Hee BuancTNNNupo-
BaHHYI0 BoAyYy. AHaANn3 «XonocTton» npodbbl NPOBOAAT NPU CMEHE NapTUU peaKTUBOB.

10 BbinonHeHue nsmepeHun

BbinonHeHne namepeHnu NpoBoasAT N0 OOHOMY U3 ABYX BapuaHTOB: A unu b.
BapuaHT A

[Mporpammy Ans paboThbl BONLTAMNEPOMETPUYECKMX aHaNM3aTopPOoB UM pexumM padoTsl nonsaporpadon
3a0alT B COOTBETCTBUMU ¢ Tadbnuuen 2.

[Tpy NnpoBeaeHnn aHanM3oB NPod 6e3ankoronbHbIX HANMUTKOB, NUTLEBLIX U MUHEpanbHbIX BOA, NOCe nx
npeaBapuTenbHON NOAroTOBKY ANA onpeaeneHnsa MacCoBOW KOHLIEHTpaLWK ceneHa MeToaoM /B BbINOMHAOT
crenywlume onepauvn:;

10.1 lNpoBepkKa 3NeKTPOXUMUUYECKOU AYEUKM

10.1.1 B npuroToBneHHbIN No 8.3 KBapLEBLIN CTaKaHYMK BMECTUMOCTLIO 20—25 cM® ¢ NTOMOLLIbIO MMNETKN
BHOCAT 9,6 cM® BuancTunnposaHHo Boabl U 0,4 cm® pasbasneHHor (1:1) XnopHoW KMcnoTbl. CTakaHumk ¢
NONy4YeHHbIM (POHOBLIM 3JIEKTPOSNIMTOM (XFIOpPHaA Kucnota MonapHoOUW KoHueHTpauum ¢ (HCLO,) =
= 0,12 + 0,15 Monb/oM® NoMeLLalT B 3MEKTPOXMMUYECKYIO SHEKY.

10.1.2 OnyckaloT B paCTBOP MHOWMKATOPHLIW SNeKTpos, (KaToa,) U aNeKTpo CpaBHEHUA (aHO4) N NOAKNIO-
YaloT UX K COOTBETCTBYHLLMM KInemMmam npuobopa.

10.1.3 Bkno4valoT MHepTHbLIV ra3 U NPonyckalT ero Yepes UCNbITyeMbIN pacTBoOp B TedeHue 60 C.

10.1.4 TpoBOAST npouecC 3NeKTPOoHaKoMnreHnss u3 dOHOBOro JnNeKTpornura npu noTteHuuarne
MuHyc 0,40 B B TeueHne 200 ¢ npu nepemelLinBaHUM pacTBopa (UHEPTHLIM ra3om, BUOPUPYIOLLIUM UK BpaLLla-
IOLLIMMCA 3NEeKTPOoAOM UMM MarHUTHOW MeLLIANKOW).

10.1.5 o OKOHYaHNK SNEKTPOHAKONMEeHNA OTKMNIOYAIT ra3 U NnpekpaLlarT nepemMellvBaHne pacTBopa,
PErMcTPUpyIoT BonbTaMmneporpaMmMel B gunanasoHe noteHuyumanos 0,0—1,20 B.

10.1.6 OcTtaHaBnuBaloT noteHuman npu 1,20 B n npoBogAaT AgopacTBopeHue npuMmecen ¢ NoOBepPXHOCTU
aneKkTpoaa npu nepemellmBaHnn pacteopa B TedeHne 20—30 c.
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10.1.7 Onepaumm no 10.1.4—10.1.6 NnOBTOPSAIOT eLle ABa pasa.

10.1.8 UamepsaoT aHanuTnyeckmn curHan (aHogHbIN NUK) ceneHa npy noteHuuwane nuka (0,90 + 0,05) B.

10.1.9 Tlpu Hannumn Ha BONbTamMneporpaMme NMKOB aHanNnMTUYeCcCKnxX CUrHanoB B ob6nacTn noteHUUanoB
(0,90 £ 0,05) B pacTtBOp U3 CTakaH4YuKa BbINMMBAKOT U CTakaHYMK npomMbiBaloT no 8.3. [lpu oTcyTCcTBUM HA

BOfibTaMMNeporpaMmMe NUKOB aHANMTUMECKMX CUMHanoB CeneHa 3neKTponbl, CTakaHYMKU N UCNOSb3yeMble
PACTBOPbI CYUTAIOT YNCTbLIMM.

MpuMeyaHne— pu 6ONbLLIOM HAKNOHE OCTAaTOYHOIO TOKa Ha BONibTaMneporpaMme crneayeT CMEHUTb UHAW-
KaTOPHbIA 3NEKTPOA UMM CHoBa chOPMMPOBaTh HA HEM 30JIOTYHO MIEHKY.

10.2 lMNMpoBepka padboTbl 3D N0 KOHTPONbHbLIM NPob6am ceneHa

[Tpyn npurotoBneHmnn Hoeoro 3l 3 (MY NpY COMHEHMU B XOPOLLEM KadecTBe 30510TOM NMNeHKU) peKOMeH-
ayeTtca npoeeputb padoTty 3['3 No KOHTPONbHbLIM NPpobam ceneHa.

[1na aToro BLINONHAKT crneayoLiye onepauvu:

10.2.1 B nposepeHHbI no 10.1 pacteop doHOBOro anektponuTta BHocAT 0,02 cm® AC ceneHa MaccoBon
koHUeHTpauun 10,0 mr/agm® (AC-2). MonyyeHHbIN pacTBOp cereHa MaccoBOW KoHUeHTpauwmn 0,02 mr/om® u
OyoeT ABNATLCA KOHTPONibHOM nNpobon ceneHa. [NomellarnT CTakaHYyMK C KOHTPONbHOM Npobon ceneHa B
ANEKTPOXUMUNYECKYIO A4eUKy U npoBoaAaT namepeHuns no 10.1.2—10.1.7, cokpaTme BpeMs 3f1eKTPOHaKoNneHus
no 120—150 c.

10.2.2 U3mepstoT aHanMTu4ecKu curHan ceneHa npv noteHumane nuka (0,90 + 0,05) B. [1ns pacuyeTta
MCnonb3yloT cpeaHeapuPMeTUieckoe 3HaYeHe aHanTU4eckoro curHana s Tpex nsmepeHun (/).

10.2.3 B 3TOT Xe pacTBOp, HAXOOALLUUUCA B 3NEKTPOXUMUNYECKON AYEeUKe, BHOCAT MOBTOPHO TaKYlO Xe
nobaeky AC-2 ceneHa. INpoBoaaT namepeHue no 10.1.2—10.1.7 B Tex xe ycnosusx. ony4yaloT cpeaHeapudo-
MeTUYecKkoe 3HauYeHne aHanuTuyeckoro curHana ceneHa c aobaskon AC-2 (/).

10.2.4 MaccoByl0 KOHLIEHTPpaLmIo ceneHa Xy, Mr/am?, B KOHTponbLHOM Npobe paccunThIBaloT No doopmyrne

lx C

Y. - mx Vix (1)
: (I2K_I1K)' VK!

roe [, — 3HaJYeHWe aHanuUTUYecKoro curHana cerneHa B KOHTpornbHoM npobe, A;
Cnx — MaccoBasi koHueHTpauust AC cerneHa, us KoTopoi aenaercsi fobaBka K KOHTPONbHOW npobe,
10 Mr/om3;
Vik — obbem nobaekm AC cenexa, 0,020 cm?;
L,y — 3HayeHve aHanUTMYeCcKOoro CUrHana ceneHa B KOHTponbHOW npobe ¢ nobaBkon AC ceneHa, A,
Vi — o0b6beM KoHTponbHow npobbl, 10,0 cm®.

10.2.5 Ecnu nonyyeHHoe 3HavYeHMe MacCOBOW KOHLEHTpaLUKM ceneHa He OTNIMYaeTCa OT KOHTPOSbHOro
3HaueHus, pasHoro 0,02 mr/am®, 6onee YyeM Ha 15 %, To ycrosusi paboTbl COOTBETCTBYIOT HOPMarnbHbLIM. B 3ToM
cny4dae npuctynatoT K B namepeHmnam aHanusnpyemouv npodbi.

Ecnv nony4yeHHoe 3Ha4YeHWe MacCOBOW KOHLIEHTpaLUK ceneHa X, oTnu4aeTcsi OT KOHTPOJTbHOro 3Haye-
Hus, pasHoro 0,02 mr/om®, 6onee yeM Ha 15 %, To onepauuu no 10.2.1—10.2.4 NOBTOPSIIOT CO CBEXWM
oOHOBLIM 3M1EKTPONUTOM. ECnn 1 B 3TOM cny4vae pacxoXaeHue pesynbtaToB OyaeT 3HauuMMbIM, TO cneayeTt
OOHOBUTL 30/10TYI0 NNeHKy Ha 31 3 no 8.4 v BHOBL NOBTOPUTL onepauun no 10.2.1—10.2.4 co cBeXXM oOHOBbLIM
3IIEeKTPOSIUTOM.

10.3 UB unamepeHus npu aHanuse npoo.bl

Ecnu B aHanusnpyemomn npode Hanutka Unun Boabl MaccoBas KOHLIEHTpaUUA XNopyua-UOHOB NpeBbILLaeT
100 mr/om®, a 6pommua-moHos — 10 Mr/om3, To NUK ceneHa «MackUpyeTcsi» TOKOM PacTBOPEHUS1 KOMIMIEKCHbIX
WOHOB 30510Ta C anNeKTpoaa (NoTeHunan pacTBOPeHUs1 30MnoTa cMellaeTcs oT noteHumana 1,2 B ao 1,0 B).
B 3TOM crny4yae anekTposv3 U aHo4QHOE pacTBoOpeHWE NMPOBOOAT B pasHbIX pacTBopax: 3NeKTpoHaKonsfeHve B
pacTBOpe NoaroToBrieHHOW Npobkl, a aHOAHOE pacTBOpeHne — B (DOHOBOM 3JIEKTPONUTE XNMOPHOW KUCHNOTHI
(no 10.1.1).

10.3.1 CtakaH4uK ¢ NoAroToBrieHHOM no pasaeny 9 npobon aHanu3npyemMou BoAbl NN HanUTKa Nome-
LLIAIOT B 3NEeKTPOXMMUYECKYI0 avenKy. Hapsay ¢ npobon noarotaBnuBaloT ABa CTaKaH4YMKa: B OOWH BHOCAT
10—15 cm® BuaucTunnupoBaHHOW Boakl, B Apyron 10—15 cM® — pacTBopa hoHOBOro anekrponuta (no
10.1.1). Ha kaxkaom cTakaH4YMKe yKasbiBalOT COAepXUMoe.

10.3.2 llpoBoaoAaAT MamMmepeHue aHanuTU4eckoro curHana ceneHa ¢ UCNnonbL3oBaHWEM MpuemMa CMEHD
anekTponuta. CHa4yana npoBOOAT 3NeKTPOHaKoMNJieHne ceneHa B pacTBope NoAroToBfeHHOW NpoObLlI NO
10.1.2—10.1.4, 3aTeM perncTpmpyroT aHanMTU4eCKOW CUrHan ceneHa, cCMeH1B Npoby Ha POHOBLIN 3NEKTPONKT.
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[nsa 3Toro N0 OKOH4YaHUM BpeMeHU SfeKTponn3a NoAHUMAKOT 3M1eKTPoabl U3 pacTBOpa, YOMpaloT CTakaHYUK C
npobon, NPOMbLIBAIOT 3NEeKTpoabl BOAON (ONYCTUB UX B CTAKaHYMK C BUaANCTUNNMPOBAHHON BOAOW), a 3aTeM
ONyCKaKT 3NEeKTpoAbl B CTaKaHYUK C (DOHOBLIM 3neKTponuTtoM. Onepauuio CMeHbI 3NeKTponuTa NPoBOASAT B
TeueHne 20—30 C.

10.3.3 YcTaHaBnuBaloT NoTeHUMan Havana perctpauvuv BonbtamMneporpamMmmol, pasHbin 0,0 B, n cHu-
MaloT BONbTaMneporpaMmmMmy HaKOMSEHHOro KOHUeHTpaTa B (POHOBOM 3JIEKTPONUTE XJIOPHOW KUCHMOTbl OO0
noTeHLuana pacTtBopeHus 30510T1a, To ecTb Ao 1,20 B, 3aTemM npoBoaAT AopacTBOpeHWE cerneHa C NOBEPXHOCTH
33 npw noteHumane 1,20 B B TeueHne 20—30 c.

10.3.4 Ecnu BbicOTa aHanuTn4eckoro curHana s obnactm noteHuymanos 0,85 B—0,95 B 6yaeT MeHbLLe
5 MM, TO yBENMYMBAIOT BPeMS 3JIEKTPOHAKOMNJIEHUS.

10.3.5 Onepaunm no 10.3.2—10.3.4 nOBTOPAIOT TpU pasa B BbiOpaHHLIX No 10.3.4 ycnoBusx.

10.3.6 NamepsaT aHanuTuyeckmne curHanbl (BbICOThI MMKOB) cenieHa OT BePLUMHbI NKa A0 NIMHUKU OCTa-
TOYHOro TOKa B aHanusnpyemom npobe (/).

10.3.7 B cTakaHuyuK ¢ aHanM3anpyemMbsiM pacTBOPOM Npobbl C NOMOLLLID NUNETKU UK 03aTopa BHOCAT
nobaeky AC ceneHa B TakoM oObeme, YTOObl BLICOTA NUKa CefneHa Ha BoNbTamneporpaMmmMme yBenuuunach
NPMMEPHO B ABa pasa Mo CpaBHEHUIO C NepBOHaYanbHON. ECNU NUK ceneHa OTCYTCTBYET, TO BHOCAT A00aBKy,
COOTBETCTBYIOLLYIO AMana3oHy onpeaensieMbiX MacCoOBbIX KOHLIEHTpaLuii ceneHa, Hanpumep 0,02 cm® na AC-3.

10.3.8 PekxomeHaoyemble nobaBkm AC n3BecTHOMN KOHLUEHTpaUuun ceneHa npueeneHsl B Tadbnuue 4.

Ta6nuya 4 — PekomeHayemble fobaBku AC ceneHa npy perMcTpaumm BonbTaMneporpaMm npy aHanvae npo6 soa u
HanUTKoB o6beMoM 10,0 cm3

IMana3oH MacCcoBbIX KOHLIEHTpaLMiA cenena, Mr/om® 0,0003—0,003 0,003—0,02 0,02—0,5
BpemMsa anekrtponusa, MUH 15—5 o—3 3—1
MaccoBas koHUeHTpauua AC ceneHa ana nobaBok,

Mr/om° 0,3 3,0 10,0
PekoMmeHayeMbIn 06bem aobaskm AC ceneHa, cMm? 0,01—0,1 0,01—0,07 0,02—0,05

10.3.9 lNpoBOoOAT 3aneKkTpoHaKonneHne N perucTpauuio BonbTamneporpaMmm aHanusnpyemon npodbl C
BBeAeHHOW aodaBkon AC cerneHa, Ucnonb3ysa npuemM cMeHbl anekTponuta, no 10.3.2—10.3.4 Tpu pasa B Tex
Xe YCNoBUSIX, YTO U ANsi aHanusnpyemomn npoobi.

10.3.10 M3amepsioT BbICOThLI NUKOB cerieHa B Npode ¢ aobaskon AC ceneHa (/,).

10.3.11 BbinuBaloT cogepXXmMmoe CTakaH4uKa.

10.3.12 TNpomMbIBalOT CTakaHYUK OMANCTUNNMPOBAHHOW BOOOW.

10.3.13 Onepauuu no 10.3.1—10.3.12 npoBoaAaT ANa Kaxaon U3 napannenbHbiX aHanusupyemelx npod
N AN XOrocTon Nnpodbl B 0ANHAKOBLIX YCIOBUSIX.

[TpuMedaHUn e—Bo MHOMMX HAaNUTKax N BOAaxX MaccoBasi KOHLEHTpauusa XNopua-MoHOB MOXET ObiTb MeHee
50,0 Mr/am3, 1 nsMepeHe aHanMTUYECKOro cUrHana cerneHa BO3MOXHO 6e3 cMeHbl anekTponuTa. [1ns aToro B pacTeope
noaroToBrneHHon Npobbl (No 9.5.1) NpOBOAAT aNIEKTPOHAKONNEHWe U aneKTpopacTBOpeHue ceneHa (aHanormyHo NpoBepKe
doHoBOro anektponuta no 10.1.4—10.1.7), namepsT BenuYMHY nNuka ceneHa B obnactn 0,85—0,95 B no 10.3.7 n
OLIEHMBAKOT KOHLEHTpaLUuio ceneHa no metoay aobaesok no 10.3.7, 10.3.10—10.3.13.

BapuaHT b

BbinonHeHne namepeHun NpoBoAAT HENOCPeACTBEHHO nocne hopMUpoBaHUA PTYTHOW NIEHKU Ha MHOU-
KaTopHOM anekTpoae. ObbeanHaT ABe Npodbl, NOAroToBNeHHbIe no 9.1.

10.4 3anonHsioT sueiky Ne 4 pacteBopom noHoB Meam (1) MaccoBoi KoHueHTpauun 0,75 Mr/am®, suenky
Ne 5 — pacTBOpOM NpPobbl.

10.5 B sauenku Ne 6—20 (B 3aBMCUMOCTU OT KonudecTBa npo®) BHOCAT aHanuanpyembli obpaseL
(20 cm?®), noBaBnsAOT 2 cM® pacTBOpa CONSIHOM KUCIOThI MOMSIPHOM KOHUEHTpauvn 1 monk/ame. [lanee nposo-
OAT namepeHus no 10.5.1—10.5.6.

10.5.1 llpeaBaputensHO copmunpoBaHHbiv P13 nomewaoT B s4venky Ne 1, cogepXallyo pacTBop
A30THOW KMCIOTbl MonsipHoW koHueHTpauum ¢ (HNO,) = 0,1 MOnb/am°. [1pu noTteHuymane 0,100 B B TeueHue
20 C OCyLLeCTBNSIT 3NIeKTPOXUMUYECKYIO OMUCTKY 3reKkTpoaa.

10.5.2 3apatoT noteHuman 0,100 B n anekTpoa, nepeHocAaT n3s adenkn Ne 1 B suenky Ne 2, cogepkallyto
MoHbl pTyTH (ll) B pacTBOpe a30THOM KWUCINOTLI MONspHOW koHueHTpauun ¢ (HNO,) = 0,1 monb/am®. Mpu

12
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noteHuuane MuHyc 0,900 B B TeveHue 60 ¢ npoBoaAAT AONONHUTENbLHOE BblAeneHne pPTyTU Ha NOBEPXHOCTL
aneKkTpoaa.

10.5.3 3nekTpoa nomeLwlaroT B A4enky Ne 3, coaepallyto pacTBOpP a30THOWM KUCNOTbI MOMIAPHON KOH-
LeHTpauum ¢ (HNO,) = 0,1 monk/am®. Mpu noteHumnane 0,100 B B TeueHne 30 ¢ NPOBOAST OYUCTKY PTYTHOM
NNEHKW.

10.5.4 OnekTpon C pereHepupoBaHHOM PTYTHOW MJIEHKOM NOMeLLalT B siMerky Ne 4, coaepXallyio
PacTBOP MOHOB MeAX MaccoBOW KOHLUeHTpaummu 0,75 mr/aom® Ha dboHe pacTBopa COMSHOMN KUCNOThLI MOMSIPHOW
KoHUeHTpauun ¢ (HCL) = 0,1 mone/am®, 1 NpoBOASAT 3MeKTPOKOHLIEHTPUPOBAHME Meau Npu noTeHumane
MuHyc 0,900 B B TeueHne 1 MuH.

10.5.5 lpn BennunHe HanoXeHHoro noteHumana muHyc 0,900 B moandouumpoBaHHbIn Meabto P13
nomeLwaloT B A4enky Ne 5, cogepxallyto pacTBop Npodbl, n NPOBOAAT 3NTIEKTPOKOHUEHTpUpoBaHue Se (4+) npwu
noteHuvane mmHyc 0,475 B B TeueHne 3 MUH.

10.5.6 3apatoT noteHunan MyHyc 0,475 B n anekTpop ¢ obpasoBaBLLUMMCA 3NeKTPOKoHLUeHTpaToM Cu,Se
nepeHoCcAT B sA4Yeuky Ne 6, cogepxallyld pacTBOpP a3O0THOUM KWUCHOTbl MONSAPHOM KOHLUEHTpauuwn
¢ (HNO;) = 0,1 MOnb/OM®, roe NPOBOASAT 3MEeKTPOPaCcTBOPEHUE KOHLIEHTpaTa U PerMcTpupyloT BONbTamnepo-
rpaMMbl. 3HaYeHMe NoTeHuMana usMmeHsaeTcqa B nHTepeane ot MyuHyc 0,475 B oo mmnuyc 0,900 B co CKOpOCTLIO
200 mB/c. BonbTtamneporpammMmy permctpypyloT B NepeMeHHOTOKOBOM pPeXxnMe.

10.6 Pernctpauusa BoNnbTamMneporpamMmmbl aHanNM3vpyemoro pacteopa npoobl ¢ aobaskoun AC
pacTBOpa cerneHa

[Tocne BbINOMHEHUA perncTpauum BonbTamMneporpaMmMbl aHanu3npyemoro pacrteopa npodel B CTakaH ¢
aHanus“pyembsIM pacTBOPOM BHOCST nuneTkon nobasky AC pacteopa ceneHa. Oobem nobasku (Vy), koTopbii
He formkeH npesbiwaTh 2,0 cM®, noabupaloT Takum obpasom, YToBbl NOCHe ee BHECEHUs! BLICOTa NUKa Ha
BONbTamneporpamMmmMe yesenuumpanach B 1,5 + 2,0 pasa. 1o OkoH4aHMM n3aMepeHns Ha aKpaHe MOHUTOpa dyaeT
BblBeEeHa BONibTaMneporpamMmma aHanusnpyemoro pacteopa ¢ nobaskov AC pactBopa ceneHa.

Peructpauuio BonbTamneporpaMmm noBTOPSIOT A0 TeX NOp, NOKa OTHOCUTENbHAas PasHOCTbL BbICOT MUKOB
B IBYX NocneaHux BonktamneporpaMmmax He dyaet npeBbillaTth 5 %—8 %.

11 BbiuucneHue pe3ynbTaTOB U3MEPEHUN

[Tpn ncnonb3oBaHWUM BONbTAaNepPoOMETPUYECKOr0 aHanm3aTopa B KOMNeKTe C KOMMNbITEPOM perncTpa-
Lo n 06paboTky pe3ynbTaToB N3mepeHnn Nnpobd HesankoronbHbIX HANUTKOB, MUTLEBON N MMHEpPanbHOW BOAHI,
a TaKkKe pacyeT MacCoOBOW KOHLEHTpaUun cerneHa B npobe BbINONHAET cuctema cbopa n obpadboTku AaHHbIX
aHanusartopa.

[lpn ncnonb3oBaHUK nonsaporpagoB B KOMMNNEKTe ¢ camonucuemM odbpadboTKy pesynbTaToB U3MepeHuM
aHanNUTUYeCKNX CUrHanoB CerneHa, a TaKke pacyeT MacCOBOW KOHLIeHTpaLKU ceneHa B aHanuanpyemowu npobe
NPOBOAAT cnenyowmm obpasom:

11.1 [ns onpegensemMoro aneMeHTa paccyuTbiBaloT cpefHeapumMeTnyeckoe 3HavueHne (/) He MeHee
4YeM M3 ABYX 3HaYeHU BOCNPOU3BOAUMBIX aHANUTUYECKUX CUrHANoB, NOJSTyYeHHbIX NPy perncTpaumnm BoSIbTaM-
neporpamMmm npoo.il.

Takon Xe pacyeT NpoBOOAT U AN BONbTaMneporpamMmm npu pernctpauuv aHanusmpyemon npodbl C
nobaekon AC ceneHa. lNonyyaloT 3HaueHue /,.

11.2 MaccoByio KOHLIEHTpaLMIo ceneHa B npobe X, Mr/am?, BeIMMCHISIOT No doopmyne

_ 11 CAC VAC (2)
(L-1)Vy,~

rne C,c — MaccoBas koHUeHTpaunsa AC ceneHa, 13 KoTtopon Aenaetcs AobaBka K aHanuaupyemow npobe,
MI/am3;
Vic — 0bbem pnobaskm AC ceneHa, cM>;
| — 3HayeHre MakcMMarnbHOro Toka ceneHa B aHanusupyemou npobde, A,
, — 3HayeHne MaKcMMarbHOro Toka ceneHa B npobe ¢ nobaskon AC ceneHa, A;
V_— obbem npobbl, B3ATOW ANSA aHanusa, cMme,

11.3 BbliucneHnsa no 11.2 npoBOAAT AN KaXOon W3 ABYX napannenbHbIX aHanuanpyemblx npod;
nony4altoT COOTBETCTBEHHO 3Ha4eHus X, 1 AX,.

11.4 PacxoxgeHue mexay pesynbTataMu OBYX napannenbHbIX onpeaeneHun aHanmsnpyemou npoodbl
13
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He [OIMKHO MpeBbillaTbh Npeaerna noBTOPSEMOCTHU, NpuBeaeHHoro B Tabnuue 1. PesynbTatbl M3amepeHwn
CUYUTAIOT NpUeMneMbIiM1 NPy yCrnoBUK

X, — X/ <r.

ABConIoTHOE 3HaYeHue npeaena NnoBTOPSIEMOCTU F, MI/AM®, pacCUYUTLIBAIOT Mo dhopMyrne

X,
r = 0,01 I‘OTH- 1_2l_X2 : (3)

roe 0,01 — MHOXUTenb Ana nepexoaa oT NPoLUEeHTOB K abCOMOTHLIM 3HAYEHNAM NN o6 bLEMHOU Aone,
3HaueHve r,... B NPOLIeHTax npveeaeHo B Tabnuue 1.
11.5 3a OKOHYaTenbHLIN pe3ynbTaT U3MepeHUn NMPUHMMAKOT cpeaHeapudMeTnyeckoe 3HadeHue A,
Mr/OM®, pe3ynLTaToB ABYX NapannenbHbIX onpeaeneHuii, yaoBneTBOPSIOLLMX YCHOBUIO npuemnemocty (11.4).
Ecnu ycnosue npuemnemocTt (11.4) He BLINONHAETCA, TO NPOBOAAT NOBTOPHLIE namepeHus no 10.3
NPOBEPAIOT NPUEMNEMOCTb Pe3ynbTaToB U3MepeHU, NoryyYeHHbIX B YCITOBUSIX MOBTOPSEMOCTU, B COOTBETCT-
Bum ¢ 5.2.2NrOCT P UCO 5725-6.
YncnoBoe 3HaueHwe pesynbTaTta U3MepeHns AOIMKHO OKaHYMBATLCA LMAPPON TOro Xe paspsaga, uto v
abconoTHOE 3Ha4YeHMe npeaena NOBTOPAEMOCTU pe3ynbTaToB NapannenbHbIX onpeaeneHnn, n cogepXaTtb He

bonee AByX 3HaYaLLuX Lndp.

[TpuMeyaHu e —Ilpn namepeHun no BapmaHTy b Anga BbIMUCNEHUA MaCcCOBON KOHLIEHTPALIMW CENEHa B aHarnu-
3pyeMOM obpas3Lie MaccoBYHO KOHLIEHTpaLMIO ceneHa B aHanM3mpyemMom pacTteope npobbl (X, Mr/am3) yMHOXaIoT Ha 1.1
(ko3 puUMneHT pazbaBneHUs CONsIHON KUCNOTON).

12 OcphopmneHue pe3ynbLTaToOB U3MEpPEeHUN

PeayanaT dHAJ1IN3a B JOKYMEHTaXx, npeaycmarpmBalOlLinX ero Ucrorfb3oBaHUe, NnpeacraersdioT B BUAC.

X, mr/om®, P= 0,95+ §;

rne X — cpenHeapndMeTnyeckoe 3HavYeHue n pesynbTaTtoB N3MepeHnin MaCcCOBOW KOHLIEHTPAaLMK cene-
Ha, NPU3HaHHBLIX NpYeMneMbIMK, Mr/am?;
+ § — rpaHuLLl OTHOCUTErNbLHOM norpeluHocTy, %, (Tabrnvua 1).
B cnyyae, ecnu coaepXaHue ceneHa Hwke Unuv Bbille rpaHuL, AnanasoHa UaMepeHnn, rapaHTPOBaAHHBLIX
HaCTOSILLIMM cTaHaapToM (Tabnvua 1), pesyneTaTthl npeacTasnsiioT B Buae X < 0,0003 mr/am® nnm X > 0,50 mr/am®.

13 lMpoBepka npuemMmnemMocTu pe3ynbTaToB U3MEPEeHUN, NoNyvYeHHbIX
B YCNTOBUSAX BOCNPOM3BOAUMOCTM

13.1 [NpoBepKy NnpMemMneMocT pesynbTaToB M3MepeHUin, NoNyYeHHbIX B yCNOBUAX BOCNPOM3BOANMOCTM
(B AByx nabopatopusax, m = 2), npoBoaaT ¢ ydeToM TpeboBaHun 5.3.2.1 TOCT P CO 5725-6 no OTHOLLEHUIO
K npeneny BOCNPOU3BOAUMOCTHU, NpuBeAeHHOMY B Tabnvue 1, nnm K KpUTUYeCKOW pasHOCTU AN ABYX cpeHe-
apupmMeTvecKnx sHaueHun pesynetaTtoB uamepeHnn B cootBeTcTBumn € 5.3.2.2 TOCT P NCO 5725-6.

13.2 PaspellueHne NnpoTUMBOpPEeYn Mexay pesynbTataMmu OAByX nabopaTtopum npoBOOAT B COOTBETCTBUM

c5.3.31NOCT P NCO 5725-6. INpwn pazHornacusax mexay AByMsi CTOPOHaMM KOHTPakTa pykoBoacTBYOTCA [OCT
P NCO 5725-6.

14 KoHTponb CTaOMNbLHOCTU pe3ynbTaTOB U3MEepPeHUU npu peanmsauum
MeTOAUKM B nadbopartopum

14.1 KoHTponb CcTabunbHOCTU pes3yrnbTaToB M3MepeHUW B nabopaTopun Npu peanusaumm MeTOOAMKWU
ocywectBnaTno FOCT P NCO 5725-6, ncnonb3ysa MeToa KOHTpoNsa cTabunbHOCTU CTaHAAPTHOMO OTKNOHEHUS
npoMeXxyTouHoM npeunsnoHHocTn No 6.2.3 FOCT P UCO 5725-6 ¢ npumeHeHnem KOHTpOnbHbIX KapT LLyxapTa.

14.2 [NepnoAUMHOCTbL KOHTPONA U npoueanypbl KOHTPONsS cTabMnbLHOCTU pe3ynbTaToB UBMEepPeHUN perna-
MEHTUPYIOT B PYKOBOACTBE Mo KavecTBY kaxkaown nabopatopum B cootBeTcTBUN C 4.2 TOCT P NCO/M3K 17025
nno7.1.1 TOCT P 8.563.

14.3 PekomeHOyeTcs ycTaHaBNMBaTb He MeHee OHOro KOHTponMpyemoro nepuoaa B roa. B npenenax
14
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KOHTPONMPYEMOro nepruoaa nonyyatroT He MmeHee 20 pe3ynbTaToOB KOHTPOJSLHbLIX U3MepPeHU ansa nNocTpoeHus
KOHTPONbHLIX KapT LUyxapTa.

15. TpeboBaHus 6e3onacHOCTK

15.1 YcnoBus 6e3onacHOro npoeeaeHus pabor

[lpy BbINONMHEHUU aHANMUTUYECKUX N3MEePEeHUn HeobxoaumMo cobngatb TpeboBaHUA TeEXHUKMN He3onac-
HOCTU Npu padoTe C XMMUYECKMMU peakTBaMU.

onekTpobesonacHoCcTb npu paboTe ¢ anekTpoyctaHoBkamu no NOCT 12.1.019.

[TomelleHne nabopaTtopun OOMKHO COOTBETCTBOBATL TPebOBaHMAM MoXapHon 6e30nacHOCTU Mo
[OCT 12.1.004 n nmeTb cpeacrtea noxapotyweHus no FOCT 12.4.009.

[lpn paboTe ¢ ycTaHOBKaMn ynbTpauorneToBOro N3nyvyeHnst UCNosfib3oBaTh BbITSXXKHOM LKA M 3aLLUT-
Hble OUYKMW.

CoeanHeHuns ceneHa ssA0BUTLI, MO3TOMY XPaHUTb UX crieayeT B 6e3onacHOM MecTe, cobnoaas OCTOPOX-
HOCTb NPY NPUIrOTOBSIEHUN OCHOBHLIX MPaayMpPOBOYHbLIX pacTeopoB M AC.

15.2 TpeboBaHuA K KBanucpmKauum onepaTopon

BbinonHeHve namepeHur NpoBoauT NabopaHT N XMMUK-aHaNUTYK, BNaaeloLLViA TEXHUKOW BONbTaMIie-
POMETPUYECKOro aHanmsa u n3yumBLUMIA MHCTPYKLMIO NO 3KCryaTtauum NCrnonb3yemMon annaparyphbl.
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