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MpeaucnoBue

3afayn, OCHOBHLIE NMPUHLMMBI U MpaBuiia NpoBeaeHnsi paboT Mo HauvoHanbHOW CTaHAapTU3auuu B
Poccwiickon depepaumm yctaHosneHsl FOCT P 1.0—92 «['ocypaapcTBeHHas cuctema ctaHpapTtusauvm Poc-
cuiickoii Pepepaumn. OcHoBHble nonoxeHusi» m FOCT P 1.2—92 «"ocynapcTBeHHas cuctema ctaHaapTuaa-
umm Poccuiickorn ®epepaumm. Nopsnok pa3paboTkv rocyAapCTBEHHLIX CTaHAapTOB»

CBeneHus 0 cTaHpapTe

1 PA3PABOTAH Hayu4Ho-uccnegoBatenbckoi nabopatopvei Mukponpumeceri TOMCKOro NofMTEXHU-
Yeckoro yHuBepcuTeTa (BapuaHT namepeHuri A)
OO0 «3KOHUKC-3KCNepT» (BapuaHT namepeHur b)

2 BHECEH TexHW4ecKkMM KOMUTETOM Nno ctaHaaptmaummn TK 335 «MeToabl ncnbITaHuii arporpoMblLL-
FieHHoW NpoayKummn Ha 6e3onacHoCTbLY

3 YTBEPXOEH M BBEAEH B AEWCTBWE Mpukasom denepanbHOroO areHTCTBa N0 TEXHUYECKOMY
perynvpoBaHuio 1 metpororum ot 25 despans 2005 r. Ne 28-ct

4 BBE[JEH BIMNEPBbIE

Hrchopmayust 06 U3MeHeHUsIX K HacmosieMy cmaHO0apmy rybrnukyemcs 8 ykazamere «HayuoHarbHble
cmaHOapmbl», @ meKcm 3mux UsMeHeHuUll — e UHGhOPpMaUUOHHbLIX ykasamerisix «HayuoHarbHblie cmaHoap-
mbi». B criysae nepecmompa Unu OMMeHb! Hacmosiueeo cmaH@apma coomegemcmeyrouwasl UHgopmayusi
6ydem onybnukoeaHa 8 UHGhOPMaYUOHHOM yKa3amerie «HayuoHansHbie cmaHGapmbi»

© CranpgapTtuHdopm, 2005

HacToswwmi ctaHgapT He MOXeT ObiTb MOMHOCTBIO WM YacTUYHO BOCNPOM3BENEH, TUPaXUPOBaH U
pacnpocTpaHeH B kKayecTBe oduumansHoro usganus 6es paspelueHus degeparibHOrO areHTCTBa Mo TEXHUYEC-
KOMY peryrnpoBaHuio ¥ MeTpororm
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HALULMWOHANBbHBIA CTAHAOAPT POCCUMCKOWNW ®EAEPALMUM

HAMUTKWU BE3ANIKOIONbHbIE
BOOAA MUHEPAJIbHAA U NMUTbEBASA
WHBepcnoHHO-BONbTaMnepoMeTpUMYeCKuMii METoA onpeaeneHusl MacCOBOM KOHLIEHTPaUuM ceneHa

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

Hara seBegeHun — 2006—01—01
1 O6GnacTb NpUMeHeHus

Hacroswnin ctaHaapT pacnpocTpaHsieTcs Ha 6e3ankoronbHbie HAaNUTKK, NATLEBYIO M MUHEpanbHYI0 BOay
Pa3nuuHbIX TWMOB (MUHeparnbHble NUTbeBble, fievebHble, ne4ebHO-CToNoBbie U NPUPOAHbLIE CTONOBbLIE) W
yCTaHaBNMBaeT MHBEPCUMOHHO-BOJTbTAaMNEpPOMETPUYECKUA MeTOZ OnpefierieHnsl B HUX MacCOBOI KOHLIeHTpa-
LMK ceneHa B AvanasoHe usmepeHwii ot 0,0003 oo 0,50 mr/om®.

2 HopmatuBHbI€ CCbUIKMU

B HacTosiLLleM cTaHaapTe MCMonb30BaHbl CCLINKW Ha cneaylolme craHaapThbi:

FOCT 12.1.004—91 Cucrema cranpaptoB 6esonacHoctu Tpyna. NMoxapHas 6e3aonacHoctb. O6lme
TpeboBaHusi

FOCT 12.1.019—79 Cwucrema craHpaproB Ge3onacHocTM Tpyaa. AnekrpobesonacHocTtb. Ob6wme Tpe-
60oBaHVIst 1 HOMEHKNaTypa BUAOB 3aLLWTLI

MOCT 12.4.009—83 Cucrema craHpaptoB 6esonacHocTu Tpyaa. MoxapHas TexHuka ANs 3aluThbl
06nekToB. OcHOBHbLIE BUABI. Pa3mellieHre n obcnyxumBaHne

FOCT 1770—74 Mocyna mepHasi nabopatopHas creknsaHHas. LiunmHapel, MeH3ypku, kon6bl, Npo6upiku.
O6LwWme TexHn4Yeckue ycrnoBus

FOCT 2156—76 Hatpwin aoByyrnekvucnblii. TeXHUYEcKue ycrnosus

MOCT 2405—88 MaHomeTpbl, BakyyMMeTpbl, MAHOBaKyyMMETPbI, HANOPOMEPbI, TArOMepbl U TAroHano-
pomepbl. ObLLMe TeXHUYEecKHe YCroBUs

FOCT 3118—77 PeaktuBbl. Kucnora consiHasl. TeXHUYECKMe YCNoBuS

FOCT 3760—79 PeakTnBbl. AMMMaK BOAHbIA. TexXHUYecKne ycrnoBust

FOCT 4146—74 PeakTuBbl. Kanuit HaacepHokuchbIi. TexHuyeckue ycrnosust

FOCT 4204—77 PeaktuBbl. Kucnora cepHas. TexHudeckvue ycnoBus

FOCT 4212—76 PeakTtuBbl. [purotoBneHwe pacTBOPOB ANSA KONOPUMETPUYECKOTO U HederomeTpudec-
KOro aHanuaa

FOCT 4233—77 PeaktuBbl. Hatpuii xnopucThlii. TexHu4eckue ycrioBust

FOCT 4328—77 PeaktuBbl. Hatpust mapookuck. TexHndeckue ycriosust

FOCT 4461—77 PeaktuBbl. Kucnora asotHasi. TexHU4eckue ycriosust

FOCT 4520—78 Prtyts (1) asoTHOKMCNAs 1-BoaHasA. TexHUYecKue yCroBus

FOCT 6687.0—86 MNMpoaykuus Ge3ankoronbHOM NPOMBbILLNEHHOCTU. MNpaBuna npuemMky  MeToab! oT6o-
pa npob

FOCT 6709—72 Bopa puctunnvpoBaHHasi. TexHuieckue ycrioBumst

FOCT 7328—2001 lN'upu. ObLume TexHueckue yCnoBus

FOCT 9293—74 (MCO 2435—73) A30T razaoobpasHbiii U XUAKWA. TexXHUYeckue ycrnosus

FOCT 10929—76 PeaktvBbl. Bogopoaa nepokcua. TexHUYeckue ycroBusi

FOCT 11125—84 Kucnota azoTtHas ocoboii UACTOThI. TexHU4ecKre yCroBust

FOCT 12026—76 Bymara dunbTpoBanbHas nadopatopHas. TexHUYeckre yCroBus

FOCT 13861—89 (MCO 2503—83) PenykTophl NS rasonnameHHoit o6paboTku. Obme TexHudeckme
ycrosust

Usnanue ocbuumnansHoe
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FOCT 14261—77 Kucrota consiHasi o0co60M YNCTOThI. TeXHM4Yeckne ycrioBus

FOCT 14262—78 Kucnota cepHasi ocoboii YNCTOThL. TeXHUYECKMEe YCroBMS

FOCT 14919—83 3neKTponnuTbl, ANEKTPONSINTKU U XXapouHbIe aneKTpoLukadbl 6biToBble. ObLive Tex-
HUYeckvie YCnoBUs

FOCT 15150—69 MawwwmHbl, npubopbl U Apyrue TexHndeckue nsgenus. icnonHeHuss Ans pasnvuHbIX
KNMUMaTUYEeCKMX parioHoB. KaTeropum, ycrnoBWsi 3KCMnyaTaLuu, XpaHeHUsi U TPaHCMOPTUPOBaHMS B 4acTu
BO3AENCTBUA KNMMaTUYECKNX (haKkTOpOB BHELLHEl cpebl

FOCT 16317—70 Mpubopk! xonoausksHbIe anekTpuyeckre obitoBble. ObLLMe TEXHUHECKWe YCIoBYS

FOCT 17435—72 JlvHeiku YepTexHble. TeXHUYecKre ycroBsus

FOCT 17792—72 3neKTpon, CpaBHEHWUs XopcepebpsiHbIf HackILLLEHHbI 0Gpa3sLoBLIi 2-T0 pa3psaaa

FOCT 18300—87 CnvpT 3TUIIOBBI PEKTU(NKOBAHHbLIV TEXHUYECKUIA. TeXHUYecKre YCroBUst

rOCT 19908—90 Turnwm, Yalum, cTakaHbl, KONbbl, BOPOHKM, NPOGMPKA 1 HAKOHEYHUKU U3 NPO3paYHOro
KBapLieBoro crekna. ObLume TexHUYeCKMe YCrnoBus

FOCT 20478—75 PeaktvBbl. AMMOHMIA HAACEPHOKMCTbIN. TexXHN4Yeckue ycrnoBus

FOCT 20490—75 PeaxtvBebl. Kanuii MapraHLOBOKUCHbIN. TeXHUYeckue ycroBmst

rOCT 21400—75 Crekno xvmumko-natopartopHoe. TexHuueckue TpeboBaHusi. MeToabl MCNbITaHWiA

FOCT 23268.0—91 Bopbl MMHeparbHble NUTbeBble nevebHbie, neuebHO-CTONoBblE U NPUPOAHLIE CTO-
nostle. MNpaBuna npuemMkn 1 MeToabl oTéopa Npob

FOCT 24104—2001 Beckl nabopatopHble. ObLume TexHueckme TpeGoBaHUs

NOCT 25336—82 lNocyna v o6opynoBaHue nabopaTopHble CTEKSsiHHbIE. THNbl, OCHOBHbIE NapaMeTphl
1 pasmepsbl

FOCT 28165—89 [Mpubopkl 1 annapaTskl NnabopaTopHbie U3 cTekna. AKBaauCTUNNATOpPLI. Mcnaputenu.
YcTaHoBKU pekTudmkaLmoHHblie. O6Lme TexHu4eckme TpeboBaHms

MOCT 29227—91 (UCO 835-1—81) MNocyna nabopaTtopHas creknsaHHasA. MyneTku rpaayvMpoBaHHbIe.
YacTb 1. O6wme TpeboBaHus

FOCT P NCO 5725-1—2002 TouHOCTb (NPaBWBLHOCTL M NPELU3NOHHOCTL) METOAOB U pe3ynbTaToB
mamepeHuii. Yactb 1. OCHOBHLIE NONIOXKEHWS U onpeaeneHus

MOCT P NCO 5725-6—2002 To4HOCTb (NPaBUIILHOCTL U NPELM3NOHHOCTb) METOAOB M pe3yrnbTaToB
namepeHuin. Yactb 6. icnonbzoBaHWe 3HaYeHW TOMHOCTH Ha NpakTyke

FOCT P MICO/M3K 17025—2000 O6Lume TpeboBaHWS K KOMNETEHTHOCTU UCTILITaTeNbHbLIX U Kanuopo-
BOYHBIX nabopaTtopui

FOCT P 51592—2000 Bopa. O6wwme TpeboBaHus k ot6opy npob

FOCT P 51593—2000 Bopa nutbeBasi. OT6op npo6

FOCT P 8.563—96 lNocynapcrtBeHHas cuctema obecneveHns eqUHCTBa uaMepeHuii. MeToavku BbINon-
HeHVs n3MepeHuin

FOCT P 51301—99 [poaykTbl NyLLEeBbIe ¥ NPOAOBONLCTBEHHOE Chipbe. IHBEPCMOHHO-BONLTaMNepo-
MeTpuYeckne MeToabl OnpeaeneHns CoAepXaHUsi TOKCUYHBIX 3NeMEHTOB (KafMusl, CBUHLIA, MEOU U LIMHKA).

MpuMeyaHu e — Mpy NONb3OBaHUM HACTOSILLMM CTAaHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB MO yKa3aTernio « HaumoHarnbHbie CTaHaapTbi», COCTABNEHHOMY MO COCTOSHUIO Ha 1 AHBAPSA TeKyLLEero roaa,
1 MO COOTBETCTBYHOLUMM WH(POPMALMOHHDBIM YKas3aTensaM, onyGnuKoBaHHLIM B TeKyLeM rody. ECnn cChiNOYHbIN AOKYMEHT
3aMeHeH (M3MEHeH), TO NPY MorNb30BaHUUA HACTOSILLMM CTaHAAPTOM CreAyeT PyKOBOACTBOBATLCA 3aMEHEHHbLIM (U3MEHEeH-
HbIM) CTaHAapTOM. ECnu cCbiNOYHbIA AOKYMEHT OTMeHeH Ge3 3ameHbl, TO NONoXeHUe, B KOTOPOM AaHa CChinka Ha Hero,
NPUMEHSIETCS B YaCTU, HE 3aTParvBaloLLeil 3Ty CChUKY.

3 OnpepeneHus, 0603Ha4YeHUs1 U COKPALLEHUS

B HacTosiLleM cTaHOapTe NPUMEHSIIOT TEPMUHbLI U onpeferieHusi, ykasaHHble B TOCT P 8.563 u
rOCT P 51301.

B HacTosiLLeM cTaHAapTe NPUMEHSIIOT CreayioLLIMe COKpaLLeHns:

B — 1HBEpCMOHHO-BONbTaMMNepPOMETPUYECKNIA MITM MHBEPCUOHHAs BONLTaMNEPOMETpUS;

BA — BonbTamnepHas (Kpusas), BOflbTaMneporpamma;

FCO — rocynapCTBeHHbIN CTaHAapTHLIV obpasel;

AC — atTecToBaHHbIe cmecw [1];

XC3 — xnopuacepebpsiHbIf 3NEKTPOL CPaBHEHWS;

39 — 30n0TOrPaPUTOBLIN MHANKATOPHLIV 3NEKTPOL;

PO — pTyTHO-NNEHOYHBI 3MEKTPOA.
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4 CywHoOCTb MeTOAa

VB meTon aHanv3a npo6 6e3ankoronbHbiX HANUTKOB, MUTLEBLIX M MUHEPanbHbIX BOA HA CoaepKaHue
cerneHa OCHOBaH Ha NPOBefleHUM 3MepeHuil pacTBopa Npobkl nocre ee NpeaBapUTENbHON NMOArOTOBKM.
O6Las cxema aHanu3a npeacraBneHa Ha pucyHke 1.

MogroToska n

Moarotoska npwubopa, poBepka

npo6 3NEKTPOAOS, aNeKTPOXMMUHeC-
PacTBOpOB ¥ T.A4. KOW A4enkm
MB uamepenus
npoGkl
Cuemka BeeneHve _ Bﬁ:;:gﬁ Pacuer

BA-kpuzoit AC anementa ¢ ROGRBNOR AC KOHLSHTDALN

PucyHok 1 — OcHoBHble 3Tanbl aHanusa npo6 meroaom VB

MpepBapuTensHYO NOArOTOBKY NPOGLI NPOBOAAT C LieNbIo YCTPaHEeHUs BIIUSIHUSI OpraHUYecknx BeLLecTs
¥ nepeBona Bcex (hopM ceneHa B 3NeKTPOXMMUYECKU aKTUBHYIO (hOpMy ANs U3MepeHUs ero aHanmTM4eckoro
curHana metogom UB, To ecTb B (hopMy ceneHa (4+).

MpenBapuTensHas NOAroToBKa NPo6 COCTOMT U3 IBYX CTaAWIA: CHavana ¢)oTo- NN XMMU4eckoe OKuUcre-
HWe Bcex (bopM ceneHa, HaxoAALLMXCS B aHanuaupyemoii npobe, o ceneHa (4+) unu go cenexa (6+), a 3aatem
droToBOCCTaHOBEHMe cerneHa (6+) no cenexa (4+) npy pH 8—10 npu ynsTpacduoneToBoM 06nyyeHUn npodhi.

MeTon VB n3mepeHuin OCHOBaH Ha CrIOCOGHOCTM 3NIeMEHTa INEKTPOXUMUYECKN 0CaXAATLCA Ha MHAMKA-
TOPHOM 3MEKTpOAe NpY 3alaHHOM MoTeHUWane npeaensHoro AnddysnoHHOro Toka, a 3aTeM PacTBOPSTLCS
npu onpeaerieHHoOM NoTeHLMare, XapakTepHOM sl JaHHOMO afieMeHTa. PemcTpupyemblii Ha BONbTaMnepo-
rpaMmMe aHanUTUYEeCKMIn CUrHaN 3NeMeHTa NPONOPLIMOHANEH ero MaccoBOW KOHLIEHTpaLMKN B aHanMavpyemMomM
pacTBope Npu onpeferieHHbIX YCOBUSIX.

OneKTpoxyMUyeckas CTaavsa onpefeneHus cerneHa NpoBoAWTCS No BapuaHTy A unu b.

BapuaHTt A

OneKTpoakTuBHOM hopMoii anst IB namepeHuin SBNSIeTCs CerneH B CTeneHn OKUCTIeHns! (4+); aneKTpoHa-
KOMneHue NPoBOAUTCS Ha MHAMKATOPHOM 31D B POHOBOM 351€KTPONUTE XIIOPHOW KUCIOThI MOMAPHOWN KOHLIEHT-
paumm 0,05 + 0,30 monb/am®. TMOTeHUMan aHaNUTMYECKOro curHana (AaHoAHOro NMKa) ceneHa paBeH
(0,90 £ 0,05) B otHocuTenbHo XC3.

Mewatowee BnusiHne xrnopua-woHos (6onee 100 mr/am3), 6pomua-moHos (Gonee 10 Mr/p,M3), a TaKKe
OPYIVX JNWraHaoB, BbI3bIBAOLLMX PaCTBOPEHWE 30510Ta C 3JIEKTPOAa U UCKaXEHMe aHanMTUYecKoro curHana
cereHa, YCTpaHsieTCsl CMEHOM 3IeKTponuTa B CTaiMm aHOAHOIO pacTBopeHus ceneHa ¢ 31M3.

MaccoBylo KOHLEHTpaLMIO cerneHa B Npobe paccuuTbIBalOT No MeTtony fobasku AC ceneHa (4+).

Bapuant B

MamepeHve MaccoBOW KOHLEHTPaLWW cerieHa BLIMONHSIIOT METOAOM KatofHoh VB B nepemeHHOTOKOBOM
pexviMe. MeToz OCHOBaH Ha KOHLIGHTPUPOBaHUM CefleHa B BWE €/0 COeAMHEHUsl C Meabio no peakumm (1) Ha
rosepxHocTv PM3 ¢ nocrienyioLLmM SreKTPOXMMUYECKUM PACTBOPEHMEM HAKOTIIEHHOTO KOHLIEHTpaTa no peakuym (I1).

H,Se0; + 4H" + Cu*" + 6e — Cu,Se + 3H,0 )

Cu,Se + 2e + 2H" — Cu + H,Se, ()

rae X — cpegHee 4Y1Ccro atToMoB Meu B coeauHeHn Megu U ceneHa.
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AHaNMTUYECKMM CUrHANOM CNYXWUT TOK KAaTOAHOro NvKa Ha BonbTamneporpamme. NoTeHuman aHanuTu-
4YeCKoro curHana cerneHa paseH MyHyc (0,72 £ 0,02) B otHocutensHo XC3. OnpeaeneHme MaccoBOW KOHLIEHT-
pauum ceneHa npoBoasAT no metoay nobasok AC pactBopa ceneHa.

5 lNokasarenu TOYHOCTU MeTOAa U pe3yNbTaToB U3MEPEeHUN

Mpu coGnioneHnn Beex pernameHtupyembix FTOCT P MCO 5725-1 ycnoewid nokasaTenu TOMHOCTU:
rpaHnLbl OTHOCUTENBHOW NOrPeLUHOCTH &, %, OTHOCUTESbHbIe Npeaerkl NOBTOPSEMOCTH 7, %, N BOCNPOU3-
Bogumocth R ., %, pesynbTaTtoB M3MEpeHWsi MacCoBOM KOHLEHTpauuy ceneHa B yKasaHHOM AuanascHe
M3MepsieMbIX KOHLIEHTpauui npu aoBeputenbHon BeposaTHocT P = 0,95 cOOTBETCTBYIOT 3HaUeHUsM, Npuse-

JeHHbIM B Tabnuvue 1.

Ta6nuuya 1— [QuanasoHbl VIBMEPEHUS MACCOBLIX KOHLIEHTPaLWi cernleHa 1 3HaYeHUs nokasaTterei TOYHOCTM MeToaa
msmepeHur npu P=0,95

[MokasaTenu TOYHOCTU
[unana3soH namepeHus MaCOOBbsIX
KOHLieHTpauuii ceneHa, Mr/gm MDaHMLLI OTHOCHTENLHOM Mpepen nomopnemo:rm Mpenen
(cxopumoctu) r_, % Bocnpoussogumoc R, %
norpeLHocTy * 8, % oy OH _
(n=2) (m=2)
Ot 0,0003 go 0,0010 BknKou. 50 50 70
Cs.0,0010 » 0,0050 » 30 30 42
» 0,0050 » 0,50 » 25 25 35

6 TpeboBaHus kK YCNOBUAM BbINONHEHUA U3MepPEeHU

I/Iamepeva npoBOAAT B HOPMaribHbIX naﬁopaToprlx ycnoBusx:

- TemnepaTypa OKpy»XaloLLero Bosgyxa (251 10) °C;
- aTMmocdpepHoe fAaBneHve (97 £ 10) xla;
- OTHOCWTENbHas BIAaXHOCTb (65 + 15) %;

- YacToTa nepemMeHHoro Toka (50 + 5) I'y;

- HanpsbkeHvie B cetu (220 + 10) B.

7 CpepctBa M3mMepeHuM, BCcnomorarenbHoe o6opyaoBaHue, NocyAa, peakTuBbl
M MaTepuanbl

7.1 CpeacrtBa uaMepeHuvi U BCromorarensHoe obopyaoBaHue

AHanu3aTop BOJIbTAMNEPOMETPUUECKNI C TPEXINEKTPOAHON SUEeNKOoM-AaTYMKOM (MHAUKATOPHLIA 30M0-
TOrpacouTOBLIN ANEKTPOA, XInopcepebpsiHbIN 3NeKTpo, CpaBHEHWS, BCTIOMOraTerbHbIiA 3MeKTPoA), CUCTEMOW
c6opa v 06paboTkM faHHLIX (BapuaHT A):

- KOMNSIEKC aHanuTuyeckuii BonbTamnepomeTpuieckuin CTA [2] B komnnekTe ¢ IBM — coBMeCTUMbIM
KOMNbIOTEPOM (BapuaHT A);

- aHanusatop BonbTamnepomeTpuyeckuii ABA-2 [3] B komnniekte ¢ IBM-cOBMECTUMBIM KOMMLIOTEPOM
(BapuaHT A);

- nonsiporpac B KOMMIEKTe C AByXKOOPAWHATHLIM CaMonucLieM (BapuaHT A).

NpuMeyaHune—[lonyckaeTca UCNONb30BaHUE APYMMX NMEKTPOXUMMUUYECKUX AHEEK U APYTUX MHAVKATOPHbIX
3MEKTPOAOB U3 YrNepoaHbLIX MaTepuarnos (NacToBOro rpachMTOBOIO, CTEKNOYITIEPOAa, YITIeCuTanmna) B KauecTBe NOJNOXKN
ONs HaHECEHWA 30M0Ta, a Taloke 30M0TbIX 3NIeKTPOAOB, MO3BONAIOLLUX BOCTPOM3BOAUTL METPONIOMMYECKUE XapaKTePUCTUKK,
yKkasaHHble B HACTOSALLEM CTaHaapTe.

BonbTamnepometpuueckuii aHanuaatop «3JKoTecT-BA» [4] B koMnnekTe ¢ IBM-COBMECTMMBIM KOMILIO-
Tepom, yCT| pOﬁCT BOM Ans aBTOMATUUYECKOW CMEHbI CTAKAHUYMKOB C pacTBOpaMuv N 3NEKTPOXUMUYeCKUM aaTyun-
KOM, MO3BONSAIOLWMM NPOBOAUTL CMEHY pacTBOpoB 6e3 pasmbikaHus Lieny (BapuaHT b).
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Beckl nabopatopHbie no FOCT 24104 ¢ npenenom aonyckaemMor abconioTHOM NOrpeLLHOCT OAHOKpaT-
HOro B3BelUMBaHWA He 6onee + 0,01 mr.

Habop (1 mr — 5 r) F, unu Habop (1 mr — 5r) F, no FOCT 7328.

[Ho3aTopbl NMNeTouHbIEe ¢ AUCKPETHOCTLIO YCTaHoBKM 03 1,0 unm 2,0 mkn.

JnHeiika yepTexxHas no FOCT 17435.

7.2 ObopynoBanue

Mnutka anekTpu4eckas ¢ 3akpbiToi cnupansio no FOCT 14919.

Llixadp cywmnbHbIN, obecneunBatowmii noaaepxaHue 3afiaHHoOro TemnepaTypHoro pexwvima ot 40 °C no
150 °C c norpewwHocTbio £ 5 °C.

MydentHas neub no MOCT 9736 uny koMnnekc Npo6onoAroToBkM « TeMOC-3KCNpPecc» C ANana3oHOM
pa6ounx Temnepatyp ot 50 °C no 650 °C ¢ norpeluHocTbIo £ 10 °C nnm anekTponeyb CONPOTUBNEHUS KaMepHast
nabopartopHas, obecneunBaloLlan NoAnepXaHue 3alaHHOro TemrnepaTtypHoro pexwvma ot 150 °C no 600 °C
C norpewHocTbio + 25 °C.

Metuarnka MarHuTHas 1 crtepXeHb, U3roTOBIIEHHbIN U3 Xefe3HOoW NPOoBOJIokU ANvHON 10—15 MM, Tonww-
HOW 1 MM, repMeTUMHO BNasiHHbIN B TEPMOCTONKYIO CTEKIISIHHYIO TPYOKY.

WcTouHuk ynbTpaduoneToBoro obnyyeHns: ayroeasi pryTHasi KBapLieBasi nlamna BbICOKOrO UMW HU3KOIo
AaBneHWs unu ynbTpadguroneToBbi 0bnyvarens — ¢)oToMMHepanmsarop.

Annapar gns 6uguctunnsuum Boabl no FOCT 15150 vnwm [5].

XonogunbHuk 6biroBoi no FOCT 16317 ans xpaHeHus npo6.

Pepnykrop no MOCT 13861 ¢ maHoMeTtpoM (250 + 1) atm no FOCT 2405.

LLinaHm nonuaTtuneHoBbie ANs NOABOAA MHEPTHOTO rasa K suerike.

LLmnusl TUrensHbie [6].

Hacoc ans MepHbIX NMNETOK N peaMHOBas rpyLua (BapuaHT b).

7.3 Nocyaa

Mocyna Anst TPaHCNOPTUPOBAHUS M XpaHeHUsi oToBpaHHLIX Npo6 BMecTUMocTLIo 0,1—0,5 aM® n3 nonu-
MepHbIX MaTepuaros (NonMaTurieHa, nonMnponuneHa, NONIMBUHUITXIIOpYAA, bToponacra, npeAHasHa4YeHHbIX
LNS M3rOTOBNEHNS eMKOCTel Ans NULLEBLIX NPOAYKTOB UIW NEeKapCTBEeHHbIX Npenapartos).

CGOopHUK ANS CriviBa pacTBOPOB CeneHa.

CTaKkaH4MKM 13 KBapLeBOro cTekna o6semom 20,0—25,0 cm® unm Turnm no FOCT 19908.

Yawwm kBapLeBble Ans ynapueaHus pacteopos no FOCT 19908.

MuneTkn MepHble rpagyvpoBaHHble NabopaTopHLIe CTEKNSIHHbIE 2-TO KNAacca TOMHOCTM BMECTUMOCTBIO
0,5; 1,0; 2,0; 5,0; 10,0; 20,0; 25,0 cm® no FOCT 29227.

Mocyna mepHas nabopaTtopHas cTeknsiHHasi 2-ro knacca ToMHocty no FOCT 1770:

KonObl HarMBHBIE BMECTUMOCTLIO 25,0; 50,0; 100,0; 200,0; 250,0; 500,0; 1000,0 cM3; uMnnHApLI BMECTH-
mocTblo 10,0; 25,0; 50,0 cm®.

Kphilwku-aedonermaTopbl M3 TEPMOCTOVKOIO CTekrna koHycooGpasHon (hopMbl AnaMeTpom 25—35 Mm,
BbicOTON 20—25 MM 41181 CTaKaHUYMKOB.

Manoukn cTeknsiHHbIe o FTOCT 21400.

Skcukatop no MOCT 25336.

BopoHku Tuna B (nabopatopHeie) no FOCT 25336.

CrakaHbl CTeKNsiHHbIe NabopaTopHble BMeCTUMOCTbI0 50,0; 100,0; 150,0 1 250,0 cm® no MOCT 25336.

7.4 PeakTuBbl U MaTepwanbl

FocynapCTBeHHbIN cTaHaapTHLIV o6pasel (FCO) cocTaBa BOAHLIX pacTBOPOB cereHa (4+) ¢ oTHocUTeNb-
HOW nmorpelHocTbio He Gonee 1,0 % npu poBepuTenbHoW BeposiTHOocTM 0,95 M MaccoBoW KOHLIEHTpauun
cenexa (4+), pasHoii 1000 mr/am®. Hanpumep, MCO 7779—2000, FCO 7340—96, FCO 6076—91.

'CO cocTtaBa pacTBopa MOHOB 30M0Ta (3+) koHueHTpaumm 0,10 mr/cm® (100,0 mr/am3) (FCO 3398-900M)
(BapuaHT A).

Kvcnota cenenvcras [7] (npu otcytctBum MCO ceneHa).

Kucnota asotHas koHUeHTpypoBaHHas no MOCT 11125, oc.u. unm no FOCT 4461, x.u.

KncnoTa cepHas koHUeHTpupoBaHHas no MOCT 14262, oc.y. unn no FOCT 4204, x.u. (BapuaHT A).

KvcnoTa consiHast koHUeHTpypoBaHHas no MOCT 14261, oc.y. unm no FOCT 3118, x.u.

Kucnota xnopHas [8] x.u.

Mepokcua Bopopopa no FOCT 10929, x.u.

Boaa 6uancrunnupoBaHHas [9] nnu auctunnuposaHHas no FOCT 6709, neperHaHHasi B NpUCYTCTBMA
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CepHol KMcnoTbl (0,5 cM® KOHLIEHTPMPOBAHHONM CepHON KMCNOThI M 3,0 cM® nepMaHraHaTa kanus 3 %-Horo Ha
1,0 amM® AMCTUNNMPOBAHHOI BOAbI).

Kanuii HapcepHokucnbiii no MOCT 4146, u.0.a.

AMMOHWI HaacepHokucnbivi no FOCT 20478, x.u.

Kanui xnopucto [10].

Harpus rmapookvck no MOCT 4328.

Hatpwi asyyrnekvcnbiii no FOCT 2156.

CnupT 3TUINOBLIN pPeKTU(NKOBaHHLIN TexHu4yeckuii no MOCT 18300.

Kanwuii mapraHuosokucnbivi no FOCT 20490 (sapuaHT A).

Ammuak BogHbivi no FOCT 3760 (BapuaHT A).

Hatpuii xnopuctoiii no FOCT 4233 (BapuaHt A).

A30T razoo6pasHbivi no FOCT 9293 unv apyroi MHEPTHRIN ra3 (aproH, renuii) ¢ coaepXXaHMeM Kucrnopoaa
He Gonee 0,03 % (BapuaHT A).

Meab (1) hutpat 3-BoaHbIl [11] (BapuaHT B).

P1yTb (I1) a3oTHOKMCNas 1-BogHas, 4.4.a., FTOCT 4520 (BapwaHT bB).

LLikypka wnndoeanbHasn TkaHeBas ans6opoBas [12] wnm wkypka wnndosanbHas TkaHeBas anmasHas [13).

Bymara nHavkaTtopHas yHuBepcanbHas (pH 1 + 14).

Bymara ounbTpoBanbHas nabopatopHasi no FOCT 12026 v dunbTpbl 06e330neHHble (CUHSIS NEeHTa).

M puMeuyaH N e — [lonyckaeTcsi NPUMEHEHNe ApYrX CPEACTB UBMEPEHUI C METPONOMMUECKMMUN XapaKTepucTy-
Kamu, BCMOMOraTenbHOro O6OpYAOBaHUSI C TEXHUYECKUMU XapaKTEPUCTMKaMW U PeakTUBOB KBanuuKaLun He Huxe
yKa3aHHbIX.

8 MoaroroBka K BLINOMIHEHUIO U3MEpPeHUiA

8.1 Ot6op npob

Ot6op npo6 mMuHepanbHoit Boabl— Mo FOCT 23268.0; nutbeBoli Boabl —no FOCT P 51592,
FOCT P 51593; 6esankoronbHbIX HanmTkoB — no MOCT 6687.0. [ins npoBeaeHns NpoBepku NpUeMnemMocTyi
peaynbTaToB B YCINOBWSIX BOCTPOU3BOAUMOCTHN 06bem 0TobpaHHOM Npobbl, HanpaBneHHoW B nabopaTtopuio Ans
npoBeneHVs 3MEePeHWI, AeNAT Ha ABe YacTU U 13 KaXa0n YacTy FOTOBAT aHanuanpyembiii obpasel.

8.2 MoproroBka NpuGOPOB U aNeKTPoAoB k paboTe

MoaroToBky W npoBepky paboTbl CPEACTB M3MEpPeHW NPOBOAST B COOTBETCTBUM C MHCTPYKUMeH no
3KCMIyaTauum U TEXHUMECKOMY OMMCaHMIO COOTBETCTBYIoLLero npubopa.
Mpu M3aMepeHU No BapuaHTy A yCTaHaBNUBAKOT pexxuM paboTel npubopa B COOTBETCTBUM C Tabnuuen 2.

Ta6nuuya 2— NapameTpbl B nsmepeHuin aHanMTUYECKOro curHana ceneHa

MapameTp nsmepeHus 3HaueHne
Monspusylollee HanpsXkeHWe Ansa aneKTpoHakonnexus, B Munyc 0,60
MoTeHUnan Ha4yana perucTpauuy BonkTaMmneporpamm, B 0,00
KoHeuyHoe HanpsikeHue passepTku, B 1,20
MoTeHuuan o4ncTkn anekTpoda, B 1,20
Bpemsi o4nCTKY, C 30
CKOpOCTb JIMHENHOIo U3MEHeHWs noTeHuuana, mB/c 20—50
Bpems anektponusa, MUH* 1—15
* B 3aBUCUMOCTM OT COAEPXKaHWs AIeMeHTa B aHanuavpyemMoi npobe 1 NOBepXHOCTU ANeKTpoaa.

8.3 MoproroBka naboparopHoi nocyAbl

JTabopaTopHyo CTEKSSIHHYIO NOCYAY, CMEHHbLIE HAaKOHEMHVKM [,03aTOPOB, MUNETKN NPOMbIBAlOT pa3bas-
reHHow (1:1) a30THOM KMCIOTOW M MHOFOKPaTHO GuancTMnNpoBaHHo Boaor. KeapLeBble CTakaH4YMKu [0norsi-
HUTENbLHO KUNATAT B pa3basreHHo (1:1) cepHoii kucnoTe B TeueHne 5—10 MUH 1 NpokanuBaloT B MydenbHoM
neuu npu Temnepartype 250 °C — 350 °C B TeueHne 5—10 MuH.

Ons ynbTpaduoneToBoro 061y4eHnsi Npo6 NCMonb3ayloT TOSLKO CTAaKaHYMKW M3 OMTMHECKM NPO3paYvHoro
KBapLia, cobnionas npasuna paboTkl ¢ Nofo6HLIM MaTepuanoM. MNpu 3TOM cTakaH4uK 6epyT pykamu TOMbKO 3a
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BEpXHIOI0 YacTb, Nepes NoMelLeHreM B (OTOMVHEPanv3aTop NPOTMPAIOT HapYXXHbIe CTEHKM CTaKaHYMKa BaTow,
CMOYEHHOI 3TUMOBLIM cnvpToM. lMepuoaudecku (oAvH pa3 B MeCcsil)) NPOTUPaloT CrMPTOM MOBEPXHOCTb
KBapLeBOW pPTYTHOI Namnbl B (0OTOMUHEpanusaTope.

Mocne npoBeneHVs aHanu3a CTakaHYMKK Ans Npo6onoAroTOBKM M USMEPEeHUIA NpoTVpatoT (UbTPOM G
[BYYINEKMCIbIM HaTpreM (CyXoW MUTLEBOW COAOM), OMOSIacKUBaOT BOAOMNPOBOAHOW BOAOW, pa3baBneHHoW
(1:1) a3oTHOW KncnoToi, u BuancTUnNMpoBaHHoN Bofol. CeneH (4+) cnabo agcopbypyeTcs CTeHkaMu cTakaH-
UMKOB, NO3TOMY HET HEOGXOAMMOCTM MPOBEPSATHL CTakaHbl Ha YUCTOTY (T.€. Ha Harnmyme ceneHa) nepeq, KaxabiM
aHanusom.

CMeHHble KBapLeBble CTakaHUMKM XPaHAT 3aKpbITbIMU KArbKOW MW B 3KCHKaTOpe B CyXOM BULE.

8.4 MNoaroToBka MHAMKATOPHOIO 3MeKTpoAa

Mpw namepeHun no BapnaHTty A ncnonbaytot 3I3.

33 npeacraensieT coboii rpaMToBLIV TOPLIEBOW 3MeKTpoa, C HAHECEHHOW Ha Hero MMeHKoW soroTa.
[paduTOBLI TOPLEBOW 3NEKTPO U3roTaBNMBaloT U3 rPaduTOBOro CTEPXHSA, NMPOMUTaAHHOIO pasnUYHbIMU
BeLLlecTBaMu AvaMeTpom paboueli noBepxHocT 3—5 mm.

Ons nonyyexus 33 pabouyto NoBepXHOCTL rpadhMTOBOrO ANEKTPoaa NpeaBapuTenbHO OTLWNUGOBLIBa-
0T C MOMOLLbI0 abpa3vBHOW LLKYPKW, @ 3aTeM Ha (oUnbTpe; 06e3KUPUBAIOT SNEKTPOXUMNYECKOM OYUCTKON. [ns
3TOro CTakaH4uK (BIOKCY) C pacTBOPOM CEPHOW KMCHOThbI MOMSIPHON KoHLieHTpauun ¢ (H,S0,) = 0,1 monk/am?
(okono 10 cm3) ycTaHaBnMBAIOT B Ka4ECTBE 3NEKTPOXMMUYECKON SIUEMKM, OMyCKaloT B PacTBOP MHAMKATOPHbIN
anekTpop (kaTod) U aNeKTpoa, CpaBHeHUs! (aHOA,) U MOAKIIIOYAIOT MX K COOTBETCTBYIOLLUMM KneMmam npubopa.
Bknioualot ras v nponyckaloT ero vepes pactesop B TeueHue 60—300 c. 3aTtem NpoBOAAT KaTOAHYIO Npu
mMuHyc 1,0 B n aHogHyto npu 1,2 B nonspraaumio nonepemeHHo Yepes 1—2 ¢ B TeueHue 60 c.

OnonackmBatoT pabouyto NoOBEpXHOCTb anekTpoaa drancTUNNMpoBaHHOW BOMOW 1 Cpasy 35eKTPOXUMU-
YeCKN HAHOCAT Ha NOBEPXHOCTL 30J10TYHO NNeHky ua pacteopa MCO 3onoTa. [ins 3TOro B 3MeKTPOXMMUYECKON
Aivelike cTakaHUMK (GIOKCY) C pacTBOPOM CEpHOV KUCMOThLI 3aMeHSIIOT CTakaHumkoM (Glokcoit) ¢ pactBopom MCO
sonota (okono 10 cm®) MaccoBoii KoHLeHTpaLwmy 100,0 mMr/am3. BKnioualoT ras v NponycKaloT ero Yepes pacTeop
B TeyeHue 60 c. 3aTem NMpPoOBOAAT NPOLIECC HAKOMNMEHWs 3omoTa npu noteHuvane mudyc 0,5 B B TeueHve
180—300 ¢ (npv nepemeLLBaHUM pacTBopa). [poMbIBaloT pabouylo NOBEpXHOCTL anekTpoaa buanctmnnmpo-
BaHHOW Bofioi. Ha Topue anekTpoaa nomkHa ObiTb BUAHA XernTas nieHka 30n0Ta.

Mocne npoBedeHus aHanmsoB 3D xpaHAT B cyxom Buae. Mepen pabGotoii (B mocneayowme AHW)
pabouyto MOBEPXHOCTL SNEKTPOAa He NPOTUPAIOT, @ TONbKO ONONACKUBAIOT BUAUCTMINMPOBAHHOK BOAOMN.

Mpn n3mepenun no BapnaHty b dhopmmpoBaHve pTyTHON NNEHKNM HA UHAMKATOPHOM YIIecuUTansioBOM
anekTpoAe NPoOBOAST HENOCPEACTBEHHO Nepes NpoBeAeHNEeM naMepeHnii. MoBepxHOCTL areKTpoaa WnndyloT
Ha unbTPoBasibHOM Gymare, CMOUYEHHON STWUNOBLIM CMVPTOM, NPOMBLIBAIOT GUAVNCTUMINMPOBAHHOM BOAOWM.
OneKTpop, 3aKpennsioT B AepXaTerne aBTocamnsiepa, 3anonHsioT aderkn Ne 1 n Ne 3 pacTBopoM asoTHOWM
KUCINOTLI MONSIPHON KoHLeHTpaumm 0,1 monk/am3, sueiiky Ne 2 — pacteopom uoHos pTyTH (ll) B pacTeope
a30THOM KMCIOTbl MONSIpHOIA KoHUeHTpauum ¢ (HNO;) = 0,1 monb/am.

MpoBoasAT NOAroTOBKY 3MeKTpoaa:

1) anekTpoa nomeLlaioT B siveliky Ne 1, coaepialllylo pacTBop a30THON KUCOThI MONAPHOWN KOHLIEHTpa-
uvm ¢ (HNO,) =0,1 monb/ame. Mpu notexumane 0,100 B B Teuenmne 200 ¢ 0CYLLECTEBNSIOT 3MEKTPOXMMUYECKYIO
OuMCTKY 3reKTpoaa.

2) 3apatot noteHuvan 0,100 B n anekTpon nepeHoCAT B sueliky Ne 2, coaepallyio pacTBop WOHOB
pTy™! (Il) B pacTBOpE a30THOM KUCTOTLI MOMSIPHOM KoHLeHTpauvm ¢ (HNO,) = 0,1 monb/am®. Mpu noTeHuvane
MuHyc 0,900 B B TeueHne 60 ¢ ocyLLECTBNSAIOT 3N1eKTPOKOHLIEHTPUPOBAHWE PTYTU Ha NOBEPXHOCTU IneKTpoaa.

3) anekTpop nomelualoT B sueriky Ne 3, conepallyio pacTBop a30THOW KMCIIOTLI MONAPHON KOHLIEHTpa-
ummn ¢ (HNO;) = 0,1 monb/aM3. OnekTpos BeAEpPXMBAIOT Npy noTeHumane 0,100 B B Teuenme 30 .

8.5 NMoparoroBka aneKTpoaa cpaBHEHUA

HoBbii XC3O cpaBHeHUs1 3anonHAOT ofHoMonsipHbIM (XC3 — no NTOCT P 51301) wim HackILLEHHbIM
(XC3 no NOCT 17792) pacTBOPOM XJIOPMCTOIO HATPWUSA UMW Kanusi, 3aKpbiBalOT NPo6Koi OTBepCTUE U BhiAep-
XMBAIOT He MeHee 48 Y ANnsl YCTAHOBIEHWs paBHOBECHOTO 3HAYEHUs NOoTeHUMarna npyu nepBoM 3arnofTHEHUN.
Mocrne npoBeaeHVsl aHaNU3oB 3MNEKTPO, XPaHST, MOIPY3MB €ro B PAcTBOP XJNOPUCTOrO HATpWsi UK Kanusl
MONSAPHONM KOHLUeHTpauwu 1,0 Monb/ame.

ONeKTPOXUMUYECKMIA aTYMK NO BapuaHTy b 3anonHsIoT HaCbILLEHHLIM PACTBOPOM XITOPUCTOrO Kanusl.

8.6 MpurotoeneHue pacTBOpoB (AnsA BapuaHToB A u B)
8.6.1 OCHOBHbIM IPafyVMpOBOMHBIM PacTBOPOM cerneHa sisnsetca FCO coctaBa pacTBOPOB UOHOB cere-
7
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Ha (4+) C aTTeCTOBaHHbIM 3HAaYEHNEM MacCOBON KOHLieHTpaumm 1000,0 mr/om®. PekomeHayeTcs Mcnonb3osaTh
MHCTPYKUMIO No npumeHeHuto MCO.

Mpwu otcyTcTBuKM FCO pacTBopa ceneHa, a Takke Npy NPOBEASHUN CEPUIHBIX aHANW30B NPOS BO3MOXHO
NpVroToBneHWe pacTBopa ceneHa (4+) MaccoBol KoHueHTpauwu 1000,0 Mr/oM® M3 CeneHMCTON KUCHOTbI
cornacHo MOCT 4212. [Ins aTOro Ha aHanuTU4eckux Becax 6epyTt HaBecky 1,6330 r ceneHVUCTON KUCNOTLI C
TOYHOCTBIO 0,0002 r, pacTBopsioT B 10,0 cM? KOHLIEHTPUPOBAHHON COMSHOM KUCTOThI U 0,2 CM® KOHLIEHTPHPO-
BaHHOM a30THOW KUCIOTLI U I0BOAST 06beM pacTeopa SruancTunnupoBaHHol Bofo Ao 1000,0 cm3.

8.6.2 AC cepuii AC-1, AC-2, AC-3, AC-4, AC-5 maccoBoli koHLieHTpaumm cenena no 100,0; 10,0; 3,0; 1,0
1 0,3 Mr/aM® roTOBSIT COOTBETCTBYIOLLIMMU pa3baBneHysiMM PacTBOPOB B MepHbIX konbax 6uaMcTMnIMpoBaH-
HOVi BOLLOW B COOTBETCTBMU ¢ Tabnuuei 3. [py NOBTOPHOM NPUIOTOBIEHMN pacTBOPLI CAIMBAIOT B CrieLuarbHbIA
COOpHVK, KONBbl ONONACcKUBAOT GUAUCTMINMPOBAHHOWN BOAOW M 3aMOSHSIIOT CBEXENPUroTOBIIeHHLIM PacTBo-
POM TOW € KOHLEHTpaLuH.

Ta6nuuya 3 — MpurotoBnenune AC ceneHa

MaccoBas
Ma::ﬁ::: :o:c")"(i:rf::m OT61paembiil 0BbeM, omd Ob6bem Mepngﬁ nocyAbl, | KOHUEHTpauus oepeHa Kop nonyueHHoit AC
i CM B npurotoeneHHomn AC, cenexa
pacteope, Mr/A| M3

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 ycToiumBa B TedeHne 3 mec; AC-2 — 30 aHeir; AC-3 — 15 gHein; AC-4, AC-5 rotoBAT eXXeqHeBHO.

8.6.3 PacTBop MMApOOKMCH HAaTpUsi MONSIpPHOW KoHLIeHTpaumm ¢ (NaON) = 2,0 mons/am®

Hasecky (8,0 + 0,1) r MAPOOKMCY HATPMA NOMELLIAIOT B Konby BMecTUMocThIo 100,0 cM3, pacTeopsioT B
HebonbLUOM KonvnyecTse GMANCTUNNPOBAHHOW BOALI U [OBOAAT 40 METKV BMOVCTUNNMPOBAHHOW BOAOW.

XpaHAT pacTBOp B NONMITUIEHOBOW Nocyae.

8.6.4 XnopHas kucnota pastasneHHas (1:1)

B kon6y BmectumocTbio 250,0—300,0 cm? ¢ npuTepTol NpobKoit BHOCAT LmnuHapom 100,0 cm® Guamc-
TUNNMpoBaHHoI Bofbl U 100,0 cM® XNOPHOW KMCMOTLI M TLLATENBLHO NepeMeLLMBalOT.

8.6.5 A30THYI0 KUCNOTY X.M. PEeKOMEeHOYeTCA MeperoHsTb C MWCMoNb30BaHWEM annapartypbl Mo
FOCT 28165. NeperHaHHas (npv Temnepatype 120 °C) a3oTHas KMCroTa AOIMKHA ObITb MOSISIPHOI KOHLIEHTpa-
umm ¢ (HNO,) = 9,0 monb/am?®.

BapuaHT A

8.6.6 PaGouum pacTtBopoM xriopvza 3ornota ans npurotoenenus 33 sensietcs TCO pacrBopa 30r0-
Ta (3+) MaccoBoii koHLeHTpaLmm 100,0 Mr/am3. Ero xpaHsT B 610KCaX ¢ NpUTEpTLIMM KpLILIKAMM [J1S UCTIONb-
30BaHNSA MX B KAYECTBE AJ1EKTPOXMMUYECKMX siueek npy hopmupoBaHum 3.

8.6.7 Pabouuii pacTBop CEpHOW KMCIIOTbl MOMSIPHOW KoHUeHTpauum ¢ (H,SO,) = 0,1 monb/aM® ans
3MEKTPOXVMUYECKOW OYUCTKU rpacbuTOBOrO 3MeKTpoAa FOTOBAT NyTeM pa3baBneHusi KOHLEHTPUPOBAHHON
cepHoli kucroTel B 200 pas. [ns aTtoro B konby eMectumocThio 100,0 oM?, HanonoBUHY 3anosiHeHHylo 6uanc-
TUNNMPOBAHHOM BOAON, BHOCAT 0,5 CM® KOHLIEHTPUPOBAHHOM CEPHOM KMCMOTLI, NepemMelLnBaloT U J0BoasT
o6beM [0 MeTKV BMANCTUNNMPOBaHHOM BOZOW.

8.6.8 PacTBOp XIOPVCTOrO Karvs MONsPHOM KoHUeHTpauum ¢ (KCL) = 1,0 monk/am®

Hasecky (7,46 + 0,01) r XnopucToro Kanvsi noMeLLaioT B konby BMecTumocTsio 100,0 oM, pacTBOpsioT B
HeBOombLLIOM KOonMyecTBe SMAUCTUNNMPOBAHHOW BOAbl U OBOAAT 00beM [0 MeTku GuaucTUnnvpoBaHHOM
BOJOWN.

8.6.9 PacTBop XMop1CTOro HaTpus MonsipHoM KoHueHTpauum ¢ (NaCL) = 1,0 monk/am®

Hagecky (5,85 + 0,01) r XropmcToro HaTpysi oMeLLaloT B konby BmectumocTbio 100,0 cM3, pacTeopsioT B
HebombLLIOM KonudecTse BUANCTUNNMPOBAHHOM BOAbI M OBOAAT 00bEeM A0 MeTK GUuaAMCTUNNMPOBAaHHOWN BOZOW.

8.6.10 PactBop (POHOBOrO 9MEKTPONUTA — PAaCTBOP XIOPHOW KWCHOTLI MOJSIPHOW KOHLIEHTpaLvu
¢ (HCLO,) = 0,10 — 0,15 monb/cm®

B MepHyto konby BmecTMocTsio 100,0 cm® BHocAT nuneTkoit 4,0 cM® XMopHOI KUCNOTEI, pasbaBneHHoM
(1:1), v BOBOAAT A0 METKM BUAMCTUNIIMPOBAHHON BOLOW.
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BapwaHnTt B

8.6.11 PacTBOpbI a30THOW KUCNOTbI

8.6.11.1 PacTBOp a30THOW KMCIOTEI MONSIpHOI koHueHTpaumm ¢ (HNO;) = 1 monb/am3

100—150 cM® 6UAVCTUNNMPOBAHHOM BOMIbI BHOCAT LIMMMHAPOM B MEPHYIO KOrBy BMECTUMOCTbIO 500 cm?.
3areM K GMAMCTMNNMPOBAHHON BOAE OCTOPOXHO MPUnMBaloT 40 cM® KOHLIEHTPUPOBAHHOW a30THOM KMCHIOThI
(nnoTtHocTs 1,44 riem®). ConepxaHme KonBbi TLIATENbHO NePeMeLLMBAIOT U 0BOAAT 06beM pacTeopa B konte
[0 MeTKM GUaMCTUNNMPOBAHHON BOOMN.

8.6.11.2 PacTBOp a30THOW KMCIOTLI MOMNSIPHOW KoHUeHTpauwmn ¢ (HNO,) = 0,1 mons/am®

200—300 cm® 6UAMCTUNNMPOBaHHOM BOfLI BHOCAT B MEpHYI0 Konby BMecTumocThio 1000 cm3. 3atem
BHOCAT 100 cM® pacTBOpa a3oTHOM KMCIIOTLI MOFISIPHON KOHLIEHTpaUWK ¢ (HNO;) =1 monb/ame. Copepuvmoe
konGbl TLWATENbHO NepeMeLuVBaloT U A0BOAST obbem pacTtBopa B konbe A0 MeTKM GuaMCTMNNMpOBaHHON
BOAOW.

8.6.12 PacTtBOpb! CONSIHOM KUCHOThI

8.6.12.1 PacTBOp CONSIHOW KVNCNOTLI MOMSPHOI KoHLieHTpaumm ¢ (HCL) = 1 monb/am®

100—150 cM® 6UAVCTUNNMPOBAHHOM BOIbI BHOCAT LIMMMHAPOM B MEepHYIO KonBy BMECTUMOCTLIO 500 cM°.
3aTeM K BoZIe OCTOPOXHO NPUNUBAIOT 50 CM® KOHLIEHTPUPOBAHHOI CONSIHOM KMCNOTHI (NNOTHOCTL 1,118 r/icm3).
Conepxvmoe Konbbl TLLaTeNbHO NepemeLunBaloT U A0BOAAT 06beM pacTeopa B Konbe Ao MeTkn buactmnnu-
pOBaHHON BOOOMW.

8.6.12.2 PacTBOp CONAHON KUCNOTHI MONSIPHOI KoHLIeHTpauuy ¢ (HCL) = 0,1 monb/am®

150—200 cM® BMOMCTUNNMPOBAHHONM BOALI BHOCST B MEPHYI0 Konby BMecTMMOCTbio 1000 cm3. 3atem
BHOGAT 100 cM? pacTBopa CONSHOM KUCMOTLI MOMSIPHOM KoHLeHTpaumm ¢ (HCL) = 1 monk/am®. Coaepxumoe
kon6bl TLATeNbHO NepeMeLUMBaloT M AOBOAAT 06beM pacTteBopa B konbe A0 MeTkn GuancTunnMpoBaHHOM
BOZOW.

8.6.13 Pacreopbl noHoB megm (1)

8.6.13.1 PactBop voHoB Meav (I1) MaccoBoii KoHUeHTpaumn 10,0 mr/am®

HaBecky HutpaTa meawm (1) 3-BogHoro maccoii (0,017 + 0,002) r nepeHOCAT B MEPHYI0 Konby BMECTMMOC-
Tbto 500 cm® u fobaensitor 150—200 cm® pacTBOpa a30THOI KMCMOTLI MOMSIPHON KOHLEHTpauumn ¢ (HNO,) =
= 0,1 monb/om®. PacTBOp nepeMeLuMBaloT M A0BOAAT A0 METKM PacTBOPOM a30THOW KMCIOTbI MOMSIPHOM
KOHUEHTpaLmu 0,1 Morb/am3.

8.6.13.2 PactBop voHoB meau (I1) Maccosoit koHUeHTpaLwm 0,75 mr/om®

B mepHyto konby BmecTumocThio 500 cm? BHocAT 37,5 om® pacTtBopa noHoB Meam (11) MacCoBOM KOHLIEHT-
paumm 10,0 mMr/oM3, [OBOAAT [0 METKM pacTBOPOM a@30THOM KMCHIOTHI MOMAPHON  KOHLEHTpaLmm
¢ (HNO,) = 0,1 monb/am?>.

8.6.14 HachblIweHHbI pacTBOp XJIOPUCTOro Kanus

Haeecky xnopucroro kanust maccon (175,0 + 0,1) r pacTBOpsllOT Npu HarpeBaHUX A0 TeMmnepaTypbl
50 + 80 °C B 500 cm® BAVCTNNMPOBAHHON BoabL. FOPSAUMI PacTBOP (hUNETPYIOT Yepes ByMaXHbIV (PUNLTP B
NMOCKOAOHHYIO KOMBY M XpaHAT B KOHTaKTe C BbiMaBLUMMU NPV OXNKAEHUW KpycTannamm.

8.6.15 PacTtBop voHoB pTyTH (I1) MaccoBoii KOHUeHTpaLmK 2 riam®

HaBecky HuTpaTa pTyTH (I1) 1-BogHoOro maccoti (1,80 £ 0,05) r nepeHOCAT B MepHy1o Kornby BMECTUMOCTbIO
500cm® u pobaensior 150—200 cm® pacTBopa a30THOM  KMCNIOTbl  MOMSIDHOM  KOHLIEHTpauvu
¢ (HNO;) = 0,1 monk/am3. PacTBop NnepeMelumBaioT U AOBOAAT [0 METKN pacTBOPOM a30THOW KMCHOThLI MONsp-
HOM KoHUeHTpauwm ¢ (HNO,) = 0,1 Monb/am®,

9 MoaroroBka Npo6

Mpu aHanuae NPOBOAAT M3MepeHNA ABYX NapannenbHbIX Npob.
9.1 MoprotoBky Npo6 6€3anKOrofibHbLIX HANWTKOB, NUTLEBOI U MMHEPANbHOW BOALI ANSA onpeaeneHus
MacCOBOW KOHLIEHTpaLK cefneHa NPOBOAAT MO OHOMY U3 f1BYX criocoGoB.

Cnoco6 1

[ns pa3spylueHns pacTBOPEeHHbIX OpraHU4eckuX BELEeCTB U nepeBoaa Bcex (hopM ceneHa B cerneH (4+)
n cerneHd (6+) BbLINONHAIOT cneaylolwMe onepauun: B YUCTble KBapLieBble CTaKaHYMKU BHOCAT MUMETKOW Mo
10,0 cm® aHanuavpyemoii NPoBbi MUHepanbHo UK NUTLEBOI BofbI MM pa3GasneHHoil B 10 pas GuancTUn-
NMpOBaHHOMN BOAOM NPoObI 6e3ankoronbHLIX HanuTKoB (1,0 cm® Npobbl HanwuTka U 9,0 cM® BuancTUNMpoBaH-
HoVi Boabl). flo6aensioT no 0,05 cm® nepokcyaa BOAOPOAA, NOMELLAIOT B CTaKaHYMKN CTepPXHU MarHATHOMN
MelLLarku, cBepxy NpUKPbLIBaIOT CTEKNAHHLIMK KpbilkaMu. CTakaHumku ¢ npo6amu Ana ynbTpadguvoneToBoro
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obnyueHus nomelLaloT B hoToMuHepanuaatop. O6nyyaloT B TeueHne 60 MuH (ans Boabl) M 90 MuH (ANs
HanuTKOB).

NpumMeyaHuUn e — BmecTto nepokcuaa BOAOPOAA MOXHO MUCMOMb30BaTL AMMOHUIA (Kanuii) HaICePHOKUCTILIA B
konuyectee 0,02—0,03 r Ha npoby.

Ona ¢oTOBOCCTAaHOBNEHUS UOHOB ceneHa (6+) B MOHbI 3MEKTPOAKTUBHOTO ceneHa (4+) BbiNONHsAIIOT
cnepylolve onepauun: BbLIHUMAIOT CTakaHYMKM U3 ¢poToMMHepanuaatopa, uamepsiotT pH yHvuBepcansHoi
MHOMKATOpHO Bymaroi U A0GaBNAIOT NO KannsM PacTBOP MAPOOKACK HATPUA MOMSPHOW KOHLIEHTpauun
¢ (NaOH) = 2,0 monb/om® no pH 8—10. He obpallas BHUMaHMsi Ha BbiNaBLUMIA OCaAOK MAPOOKMCH, CHOBA
npoBoasT ynsTpaduonerosoe obnyveHne B TeueHne 40—60 MUH.

NMpuMeyaHue—Tpouecc oOTOBOCCTAHOBNEHUA ceneHa (6+) B ceneH (4+) 3HauUMTENbHO YCKOpsieTcs npu
nponyckaHun Yepe3 PacTBOP UHEPTHOrO rasa AnA yaaneHus kucropopa. Mpyu HanuuMM aHanNU3aTopoB, UMEIOLLMX YNbTPa-
¢uoneToBLIn 0Bry4yaTenb M cMCTEMY Nodayn WHEPTHOro rasa, Hanpumep komnnekc CTA, ykasaHHbIi NPOLIECC MOXHO
NpoBOAUTL HEMOCPEACTBEHHO B siueiike aHanu3aTopa (6e3 aneKTpoIoB B pacTtsope) B TeueHue 15—20 MuH.

CTaKkaHuMKn BbIHUMAIOT M3 poTOMMHepanuaaTopa, fobaensior no 0,5—1,0 cm® pasbasnenHon (1:1)
XIMOPHOW KUCIOThI, CMbIBAs C KpbilLiek kannu KoHAeHcaTa B pacTBop Npobkl, M oxnaxaaloT Npoby A0 KOMHATHON
Temneparypebl.

Mpoba roToBa K UsMepeHMIo.

Cnoco6 2

B unCThie KBapLIEBLIE CTaKaHJVK1 BHOCST nuneTkoi no 10,0 cM® aHanvavpyemoii npobbi, AoGasnsioT 2—3
pasa nopumsiMi no 0,2 cM® a3oTHYIO KMCHIOTY MOSISPHOI KOHLeHTpauwm ¢ (HNO,) 9 monb/am®. CrakaHumkv ¢
npo6amMu NOMELLAIT Ha pa3orpeTyio NEKTPUMECKYIo NNTKY UNKU B KOMNNEKC NpobonoaroToBku « TeMoc—3Ke-
npecc» npym Temnepatype 150 °C 1 BLINApVBAIOT 0 BNAaXHOro ocaaka. 3atem aobasnsior 10 cm® Guanctun-
JIMPOBaHHOW BOALI U NOBTOPHO BLINAPUBAIOT AJ1s yAANEeHUs OKUCNOB a30oTa A0 BNAXHOIo ocazka. B crakaHuuk
C NOMOLLLI0 NUNeTKKU AoBaBnsioT 9,6 cM® GuaAMCTMRNMPOBaHHOI Boabl 1 0,4 cm® pasbaBrieHHoik (1:1) xnopHon
kucnoTel. MpoGa rotosBa K U3MEpeHUIo MacCOBOW KOHLIEHTPaLWUK cenexa.

9.2 MoAroToBKy «X0NoCToN» NPo6bl NPOBOAAT aHANOrM4HO No 9.1, n06aBNAs Te e peaKTuBbI, B TEX Xe
KONU4ecTBaXx 1 NnocneaoBaTensHOCTH, HO 6e3 aHanuaupyemMoii Npobbl, UCNONb3ys BMECTO Hee GAUCTMNNUPO-
BaHHYI0 BoZy. AHanu3 «xosiocToi» nNpobbl NPOBOAAT NPV CMEHe NapTUM peaKTUBOB.

10 BbinonHeHue UsMepeHUn

BbinonHeHne n3mepeHuii NPOBOAAT NO OAHOMY U3 ABYX BapuaHToB: A unu b.
Bapmant A

Mporpammy ainst paboTsl BONbTaMNEepoOMETPUYECKUX aHaNM3aTopoB Unu pexum paboTsl nonsporpadgos
3apaloT B COOTBETCTBUM C Tabnuuen 2.

Mpu npoBeaeHMn aHann3oB NPO6 6e3anKoroNbHbLIX HANWUTKOB, NUTLEBbLIX U MUHEPanbHbLIX BOA Nocne Ux
npeaBapuTesiLHOM NOArOTOBKM NS onpeaerieHns MacCoBOW KOHLIEHTPaLMK cefneHa MeTofiom VB BbINonHsIoT
chepyiollve onepauwm:

10.1 MNMpoBepka aNeKTPOXMMUYECKON AYEHKM

10.1.1 B npuroToBneHHbIN No 8.3 KBApLIEBLIV CTaKaHUMK BMECTUMOCTBIO 20—25 cM® c NOMOLLLIO NUNeTKU
BHOCAT 9,6 cM® GuaMCTURNMpOBaHHOW Boabl U 0,4 cm® pasGaeneHHol (1:1) XnopHON KMcnoTel. CTakaHuvK C
NOMy4eHHbLIM  (POHOBLIM  ANEKTPONUTOM  (XSIOPHAs KWUCNOTa MOMAPHOW KOHUeHTpaumn ¢ (HCLO,) =
= 0,12 + 0,15 Monb/aAM® NOMELLIAIOT B 3MIEKTPOXUMUYECKYIO SHENKY.

10.1.2 OnyckaloT B pacTBOp UHAUKATOPHLIA 31eKTPOA, (KaToa) U 3MeKTPoA CpaBHeHUs (aHOA) M NOAKIIO-
YaloT UX K COOTBETCTBYIOLLMM KNemMMam npubopa.

10.1.3 BkniouyaloT MHEPTHbIN ra3 U NPONYCKAIOT ero Yepes UCNbLITYeMbI pacTBop B TeueHue 60 c.

10.1.4 MNposoasAT npouecc 3NEKTPOHaKonneHwss u3 (POHOBOrO 9SNEKTPoNWTa npu noTeHuwane
MuHyc 0,40 B B TeueHue 200 ¢ npu nepeMeLLIMBaHM pacTBopa (MHEPTHLIM ra3omM, BUOGpUpYIoLLUM 1Ny BpaLLa-
IOLLIMMCS 3NEKTPOLOM U MarHUTHOW MeLLIankown).

10.1.5 Mo okoHuaHUK 3MEeKTPOHAKOMNMEHUS OTKIIOMAIOT a3 U NpekpaLlalT nepeMeLLnBaHne pacTeopa,
pervcTpyvpyloT BonbTaMneporpaMmbl B avanasoHe noreHumanos 0,0—1,20 B.

10.1.6 OcraHaBnmeatot noteHuvan npy 1,20 B n NnpoBOASAT [OpacTBOPeHVe NpUMecer C NOBEPXHOCTU
arekTpoAa npv nepemMeLLMBaHnM pacTteopa B TeyeHne 20—30 c.
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10.1.7 Onepauum no 10.1.4—10.1.6 NOBTOPSIIOT ellie ABa pa3a.

10.1.8 UamepsiioT aHanUTHYeCKWUi curHan (aHOAHbLIM NWK) ceneHa npy noteHumane nuka (0,90 + 0,05) B.

10.1.9 lNpw HanuuuMu Ha BONbLTaMNEpPOrpaMMe NMUKOB aHANMTUYECKUX CUTHASMOB B 06/1acTy NoTeHUManos
(0,90 * 0,05) B pactBOp M3 cTakaH4MKa BbUIMBAOT U CTakaHuMK npombisaioT no 8.3. Npu orcytcTBUMM Ha
BONLTaMneporpaMMme MUKOB aHaNMTUMYECKUX CUrHarioB cefieHa SreKkTpoAbl, CTAaKaHUMKU U UCNONb3yeMble
pacTBOpbLI CYUTAIOT YNCTLIMMU.

MpumMeyaHue— Npy GONbLLIOM HAKMNOHE OCTAaTOYHOIO TOKa Ha BONbTaMneporpaMMe cneayet CMEHUTbL UHAU-
KaTOPHbIA SNEKTPOA UMM CHOBa CHOPMMPOBATbL HA HEM 30S10TYIO MITEHKY.

10.2 MNpogepka pabortki 3D No KOHTPONLHLIM NPpo6am ceneHa

Mpw npurotoeneHum Hosoro 313 (MK NpY COMHEHUM B XOPOLLIEM Ka4yecTBe 30J10TOM NIIeHKN) peKOMEH-
nyetcsi npoBeputb patoty 313 no KOHTporbHbLIM NpoGaM cerneHa.

[ns aToro BLINOMHSAIOT creayloLMe onepaLyu:

10.2.1 B npoBepeHHbil no 10.1 pacTBop ¢poHOBOro anekTponuta BHocsT 0,02 cm® AC cerneHa MaccoBoi
KkoHUeHTpauuu 10,0 mr/am® (AC-2). MonyueHHbI pacTBop cerieHa MaccoBoW KoHLeHTpaummn 0,02 mMr/am® un
Oyner ABNATLCA KOHTPOSibHOM MpoGoit ceneHa. NMomewlaloT CTakaHuMK C KOHTponbHoM npoboi ceneHa B
3MNEeKTPOXUMMUYECKYIO SIMeiKy U NpoBoAAT namepenust no 10.1.2—10.1.7, cokpaTue Bpemsi aNeKTPOHaKOM1eH s
no 120—150 c.

10.2.2 UamepsiloT aHaNnMTUHECKUIA CUTHAN ceneHa npu noteHuuwane nuka (0,90 + 0,05) B. [ins pacueta
MCTONb3YI0T cpefiHeapudMeTUieckoe 3HauYeHne aHanMTUYecKoro curHana us Tpex usmepenwii ().

10.2.3 B aTOT Xe pacTBop, HAXOASALLMIICA B 3NEKTPOXUMUYECKOW fveiike, BHOCAT NOBTOPHO TakKylo Xe
nobaeky AC-2 ceneHa. NposoasAT uamepenue no 10.1.2—10.1.7 B Tex xe ycnosusix. [Monyuatot cpenHeapud-
MeTUYEeCcKoe 3HaueHVe aHanMTUYecKoro curHana cenexa ¢ nobaskon AC-2 (L)

10.2.4 MaccoBylo KOHLIeHTpaLuio ceneHa X, mr/am®, B KOHTPONBHOMN Npobe paccunTLIBaIOT No dhopmyrie

X, = kG Vi M
K (121(‘ lK)'VK’

rae Ljx — S3Ha4YeHVe aHanUTMYecKOro curHara cefieHa B KOHTPOJIbHOM NpoGe, A;
CHK — MaccoBas KoHueHTpauus AC ceneHa, us Kotopow aenaercs nobaBka K KOHTPONbHOM npobe,
10 mr/om3;
Vixk — obbem nobaskn AC cenena, 0,020 cm?;
L — 3HayeHVie aHanNMTMYeCKOro curHana ceneHa B KOHTporbHoOW Npobe ¢ nobaskoit AC cenexa, A;
Vk — 00ObeM KoHTponkHow npobhkl, 10,0 cm3.

10.2.5 Ecnv nony4yeHHoe 3Ha4eHe MacCOBOW KOHLIEHTPALUMN cerieHa He OTNTMYaeTCs OT KOHTPOJbHOIO
aHaueHus, pasHoro 0,02 mMr/am?, Gonee yem Ha 15 %, To ycrioBus paboThl COOTBETCTBYIOT HOPMarnbHLIM. B 3ToM
criyyae npuctynatoT K VB nsmepeHusim aHanmaupyemonm npobai.

Ecnu nonyyeHHoe 3HaveHve MaccoBOW KOHLIEHTpaLmm ceneHa Xy OTNNYaeTcs OT KOHTPOIBbHOTO 3Have-
Hus, pasHoro 0,02 mr/am®, Gonee yem Ha 15 %, To onepaumu no 10.2.1—10.2.4 NOBTOPSIOT CO CBEXMM
hOHOBBLIM 3r1IeKTPONUTOM. Ecnv 1 B 3TOM cnyvae pacxoxzieHve pesynsTaToB O6yAeT aHauMMbIM, TO cneayeT
0BHOBUTDL 3010TYHO NNeHKy Ha 313 no 8.4 v BHOBL NOBTOPUTL onepaumm no 10.2.1—10.2.4 co cBexuM (oOHOBLIM
3NEeKTPOSINTOM.

10.3 UB namepeHus npu aHanuse Npo6kl

Ecnv B aHanuanpyemor npo6e HanuTtka unv Boabl MaccoBasi KOHLIEHTpaLMS XJTOPWUA-VIOHOB NpeBbILLaeT
100 mr/am3, a 6pomma-voHos — 10 Mr/AmS, To MUK ceneHa «MackMpyeTCs» TOKOM PaCTBOPEHWS KOMMIIEKCHBIX
MOHOB 30510Ta C aneKTpoaa (noTeHumMan pacTBOpeHWUst 30510Ta cMeLlaeTcs oT noteHuuwana 1,2 B no 1,0 B).
B aTtom cnyvae anexkTponva n aHogHoe pacTBOPeHVe NPOBOAST B Pa3HbIX pacTBOpaXx: aNeKTpoHaKoNneHue B
pacTBope NoAroToBrneHHon npobbl, a aHoAHOe pacTBOpeHVe — B (POHOBOM SMEKTPOSINTE XJIOPHOW KUCIOThI
(no 10.1.1).

10.3.1 CrakaH4vK ¢ NOAroTOBREHHO Nno paafeny 9 npoboi aHanMavpyemol Boabl UIv HanuTKa nome-
LLAIOT B 3MEKTPOXMMUYECKyto siveliky. Hapsiny ¢ npoGoii noarotaBnMBaioT [Ba CTakaH4MKa: B OOVH BHOCAT
10—15 cm® BuamcTMNNMpoBaHHOW Bopkl, B apyroii 10—15 cM® — pacTBopa (POHOBOFO 3MEKTPONUTa (no
10.1.1). Ha kaxxaom cTakaHuvke ykasbIBaloT COAepXUMoe.

10.3.2 MNpoBoAAT M3MepeHne aHanWTUYEcKOro CUrHara cerieHa C UCMOoJSIb30BaHWEeM npuemMa CMeHbl
anektponuta. CHavyana npoBOASIT SMEKTPOHAKOMMEeHWe cefleHa B pacTBOpe MOArOTOBIIEHHOW MNpobbl Mo
10.1.2—10.1.4, 3aTeM perucTpupyloT aHarMTU4eCKOW CUrHan ceneHa, CMeHVB Npoby Ha (DOHOBGI SNEKTPONWT.
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Ons 3TOro NO OKOHYaHWKM BPEMEHW 3MEKTPoNM3a NOAHUMAIOT 3NEeKTPOALI M3 pacTBopa, YOMpaloT CTakaH1MK C
npo6oii, NPOMbIBAIOT 3NEKTPOALI BOAOW (OMyCTMB MX B CTaKaHYMK ¢ SUAMCTUNNMPOBAHHOW BOAOW), a 3aTeM
OMyCKaloT 3NEeKTPOALI B CTAKaHYMK C POHOBLIM anekTpornutoM. Onepaumnio CMeHbl 35eKTPonuTa NpoBOAST B
TeueHve 20—30 c.

10.3.3 YcTaHaenvBaloT NoTeHUMan Havana perncrpaummn BorisTamneporpammel, pasHoii 0,0 B, u cHu-
MaloT BOSNbTaMneporpamMMmy HaKOMMEHHOro KOHUEHTpaTa B (POHOBOM 3NEKTPOSiUTe XNOPHOW KUCNOTbI 710
noTeHuuana pacTBopeHrs 30r10T1a, To ecTb Ao 1,20 B, 3aTeM npoBoAAT AopacTBOpeHUe ceneHa ¢ NOBEePXHOCTH
33 npu noteHumane 1,20 B B TeueHne 20—30 c.

10.3.4 Ecnv BbicOTa aHanWTMyeckoro curHana B obnactv noteHuvanos 0,85 B—0,95 B 6ynet MeHbLie
5 MM, TO yBENMYMBAIOT BPEMS 3IEKTPOHAKOMNNEHUS.

10.3.5 Onepauwvu no 10.3.2—10.3.4 nosTOpSIOT TPM pa3a B BbiGpaHHLIX no 10.3.4 ycnoBusx.

10.3.6 W3mepsioT aHanMTu4eckne cyurHasbl (BbICOThI MMKOB) CerleHa OT BEPLUMHbI NWKa A0 NIMHUK OCTa-
TOYHOrO TOKa B aHanuavpyemon npobe (/).

10.3.7 B crakaHuuk ¢ aHanusnpyeMbiM pacTBOPOM Npobbl C MOMOLLbIO NUNETKM UNKU A03aTOPa BHOCAT
pobasky AC ceneHa B Takom ob6beme, YTOObI BLICOTA NWKa ceneHa Ha BoNbTaMreporpamMMme ysenuymnach
NpUMEPHO B [1Ba pa3a No CPpaBHEHMIO C NepBoHauarnbHoi. Ecnv nuk ceneHa oTcyTcTByeT, TO BHOCAT no6GaBky,
COOTBETCTBYIOLLYIO AVanasoHy onpeaensieMbIX MacCOoBbIX KOHLIEHTPpaLWi cenexa, Hanpumep 0,02 cm3 us AC-3.

10.3.8 PekomeHayemMble fo6aBku AC M3BeCTHOM KOHLIEHTpaLuM ceneHa npusefeHbl B Tabnvue 4.

Ta6nwuuya 4 — PekomeHayeMble go6asku AC ceneHa npu permcTpauum BofibTamneporpamMmm npu aHanuae npob Bog u
HanuTkoB o6bemom 10,0 cm®

[uana3oH MaccoBbIX KOHLIEHTPALWIA cenexa, MF/F\M3 0,0003—0,003 0,003—0,02 0,02—0,5
Bpems anekTponusa, MUH 15—5 5—3 3—1
MaccoBas koHUeHTpauus AC ceneHa ans Ao6aBoK,

mr/om3 0,3 3,0 10,0
PekomeHayeMbiit o6bem fobasku AC ceneHa, cm3 0,01—0,1 0,01—0,07 0,02—0,05

10.3.9 NpoBOAAT 3MeKTPOHaKOMNNeHWe U perucTpaumio BoNbTamneporpaMM aHanuavpyemon npobbl ¢
BBeeHHoW fobaskori AC ceneHa, Ucrnonb3ys npueM cMeHbl anekTponuta, no 10.3.2—10.3.4 Tpu pasa B Tex
Xe YCINOBMSIX, YTO U ANs aHanMsnpyemMoi npookl.

10.3.10 MsmepsitoT BeICOTLI NMKOB ceneHa B npobe ¢ fobaskoii AC ceneHa (1,).

10.3.11 BbINMBaKOT COAEPXKMMOE CTaKaHUMKa.

10.3.12 TNpombiBalOT CTakaHYMK GUAMCTMNNMPOBAHHON BOAOW.

10.3.13 Onepauum no 10.3.1—10.3.12 NpOBOAAT ANA KKAOM U3 NapannesnbHbLIX aHanM3aupyeMbix npot
W NS XONOoCToM NPo6bl B OZMHAKOBbLIX YCIOBUSX.

MpumMeyaHun e —Bo MHOMMX HanUTKax U BOgax MaccoBasi KOHLIGHTpaLWA XIOpKA-MOHOB MOXET ObITb MeHee
50,0 Mr/om®, 1 namepeHue aHanUTMYECKOro CUrHara cereHa BO3MOXHO Ge3 CMeHb! anekTponuTa. [ns 3Toro B pacTeope
noaroToeneHHon Npo6el (o 8.5.1) NPOBOAAT 3NEKTPOHaKOMNIEHWE U 3NEKTPopacTBOPeHNe ceneHa (aHanormyHo nposepke
¢poHoBoOro anektpormta no 10.1.4—10.1.7), uamepsioT BENWYMHY Nuka ceneHa B obnactm 0,85—0,95 B no 10.3.7 n
OLIeHMBaIOT KOHLIeHTpaLumIo ceneHa no metogy go6asok no 10.3.7, 10.3.10—10.3.13.

BapuaHnTt B

BrInornHeHne nsmepeHwii NPOBOAAT HENOCPeACTBEHHO Nocne (hOpMUPOBaHUS PTYTHOW NNEHKU Ha MHAW-
KaTopHOM anekTpoae. O6beauHsIOT ABe NPobkl, NOAroTOBNEHHbIe No 9.1.

10.4 3anonHsioT sueliky Ne 4 pacteopom noHos meay (11) MaccoBoii koHueHTpauuy 0,75 Mr/am3, sueiiky
Ne 5 — pacTBopom npobkl.

10.5 B suerku Ne 6—20 (B 3aBMCMMOCTM OT KonudecTBa NpoG) BHOCHAT aHanuaupyemblii obpasel
(20 cm3), noBaensioT 2 cM® pacTBOpa CONSIHOM KMCTOTLI MOMAPHON KoHLIeHTpauuv 1 monb/am3. [lanee nposo-
OAT nsmepenusi no 10.5.1—10.5.6.

10.5.1 MNpepBapuTensHo cdopmypoBaHHLI PIMN3 nomelwatot B sverky Ne 1, copepxallyio pactsop
@30THO KMCIIOTbI MOMSIPHOM KoHUeHTpaumu ¢ (HNO,) = 0,1 monb/am®. Mpu noteHuwarne 0,100 B B TeueHne
20 ¢ ocyLLeCTBIIAIOT 3NEKTPOXMMMYECKYIO OMUCTKY 3reKkTpoaa.

10.5.2 3apatot noteHuman 0,100 B v anekTpof, nepeHocsT u3 siuerkn Ne 1 B sueriky Ne 2, conepxalLyto
voHbl pTyTH (Il) B pacTBOpe a3oTHOM KUCMOTHI MONSIpHOM KoHueHTpauun ¢ (HNO,) = 0,1 monb/am®. TMpu
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noreHuuane muHyc 0,900 B B TeueHue 60 ¢ NpoBOAAT OONOMHUTENbHOE BbiAeneHne pTyTh Ha NOBEPXHOCTb
anekTpoaa.

10.5.3 Onektpoa nomeluatoT B siueiiky Ne 3, cogepxallyto pacTBOp a30THOM KMCHOTbI MOMAPHON KOH-
ueHtpauum ¢ (HNO,) = 0,1 monb/am>. Mpuy noteHumane 0,100 B B TeueHne 30 ¢ npoBoasT OYUCTKY PTYTHOM
NNeHKN.

10.5.4 3OnekTpon C pereHepupoBaHHOW PTYTHOW MMEHKOW MoMellaloT B sueriky Ne 4, copepallyto
pacTBOp MOHOB Meay MaccoBOi KoHLIeHTpaumm 0,75 Mr/am® Ha gooHe pacTBopa CONSIHOM KUCTOThI MOMSIPHOM
KOHUeHTpauum ¢ (HCL) = 0,1 monk/am3, v npoBoAsT 3NeKTPOKOHLIEHTPUPOBaHWe Meay Npu noTeHuuarne
MuHyc 0,900 B B TeueHve 1 MyH.

10.5.5 MMpw BenvumHe HanoXeHHoro noteHuvana muHyc 0,900 B moavduumpoBaHHbi Meabio P13
nometuatot B siueliky Ne 5, conepallyio pactsop npobbl, 1 NPOBOAST 3IEKTPOKOHLIEHTPUpoBaHue Se (4+) npu
noteHuuane MuHyc 0,475 B B TeueHre 3 MYH.

10.5.6 3apatoT noteHuman muHyc 0,475 B 1 anekTpop, ¢ 06pa3oBaBLUMMCS 351eKTPOKoHLeHTpaToM Cu,Se
nepeHocaT B sfueriky Ne 6, copepxallyldo pacTBOpP Aa30THOW KUCIOTbI MOJSIPHOW  KOHLIeHTpauuu
¢ (HNO,) = 0,1 Monb/am?, rae NpoBOAAT 3NEKTPOPACTBOPEHIE KOHLIEHTPATa M PErMcTpypyIoT BOMLTamnepo-
rpaMmbl. 3Ha4YeHWe noTeHumana usmeHsieTcs B uHTepBane ot MuHyc 0,475 B no muHyc 0,900 B co ckopocTbio
200 mB/c. BonbTamneporpaMmmMy pervMcTpypyloT B nepeMeHHOTOKOBOM pexnme.

10.6 Peructpauusi BonbTamneporpaMmbl aHanuM3upyemoro pacTtBopa npoSbl ¢ ao6askoin AC
pacTBopa ceneHa

Mocne BbINONHEHUs perycTpaLun BoSlbTaMNeporpamMMel aHarnM3mpyeMoro pacTeopa npobkl B CTakaH ¢
aHanuanpyembIM pacTBOpPOM BHOCAT nuneTkon nob6aeky AC pactBopa ceneHa. O6bem no6aBku (VJI)’ KOTOpbIA
He JOoMxeH npesbiwath 2,0 cmM®, noabupaloT Takm o6pasom, uToBbl NOCHe ee BHECEHWS BLICOTa MWKa Ha
BOfbTamMneporpamMme ysenuuvsanacs B 1,5 + 2,0 pasa. o okoH4aHUM nsmepeHnsi Ha 3kpaHe MOHWTOpa ByaeT
BbiBeeHa BoSfibTamreporpaMma aHanvavpyemoro pacteopa ¢ gobaskori AC pacTBopa ceneHa.

Pervcrpaumio BonbTamneporpaMm NoBTOPSIIOT A0 TEX NOP, NOKa OTHOCUTENbHAsi Pa3HOCTb BLICOT NUKOB
B iBYX MocrnegHux BonkTamneporpammax He 6yneT npesbiwats 5 %—8 %.

11 BbluucneHue pe3ynbTaToB U3MEepPeHUun

Mpu ncnonb3oBaHMK BOMLTaNEPOMETPUHECKOrO aHanNU3aTopa B KOMNeKTe C KOMMLIOTEPOM perucTpa-
Lm0 1 06paboTKy pe3ynbLTaToB U3MepeHuii Npo6 6e3ankoronbHLIX HANUTKOB, MUTLEBO U MUHEPAarbHOW BOAbI,
a TalKe pacyeT MaccoBOW KOHLEHTpaLmmn ceneHa B npobe BbiNoNHAET cuctema c6opa n 06paboTku AaHHbIX
aHanuaartopa.

Mpu ncnonb3oBaHuK nonsiporpadoB B KOMNJIEKTe ¢ camonucueM o6paboTky peaynsTaToB uamepeHuit
aHanUTUYECKNX CUrHasoB ceneHa, a Talke pacieT MaccoBOM KOHLIEHTPaLMK ceneHa B aHanuaupyemoit npobe
NPOBOAAT creaylowmm obpasom:

11.1 [nsa onpenensemoro anemeHTa paccumTbiBaloT cpeaHeapudMeTnieckoe sHadueHve (1;) He meHee
YeM U3 ABYX 3Ha4eHUIn BOCNPOVU3BOAUMbIX aHANTUTUMECKUX CUrHANOB, NONYYeHHbIX NPYU perMcTpaLun BonLTaM-
neporpamm npobGbi.

Takoi e pacyeT NPoBOAAT W A BONbTaMNeporpaMM Mpu perucTpauun aHarmaupyemon npobbl ¢
no6aekoi AC ceneHa. MonyualoT 3HaveHve 1,.

11.2 MaccoBylo KOHLEHTpauMIo ceneHa B npo6e X, Mr/am®, BLMUCHISIOT No (hopmyne

_ LGV @)
GL-DVy’

rae Cy,c — MaccoBas koHUeHTpaums AC cerneHa, U3 KoTopoi aenaercs AobaBka K aHanmaupyemoii npoGe,
mr/am3;
Voc — obbem nobasiu AC ceneHa, cm3;
I, — 3HayeHVe MaKkCcMManbHOIO ToKa ceneHa B aHanuaupyemonm npobe, A;
I, — 3HayeHue MakcMManbHOro Toka cerieHa B npobe ¢ fo6aBkoit AC ceneHa, A;
VIIIJ — obbem npobbl, B3ATON ANS aHanusa, cM3.
11.3 Bbiuncrnienms no 11.2 npoBoasAT AnNs KaxaoW v3 AByX napasnnenbHbiX aHanMsupyembix npod;
NoNy4aloT COOTBETCTBEHHO 3HaueHus X, u X,.
11.4 PacxoxneHve Mexay pesynbTatamu AByX napansnefbHbiX onpefaeneHwii aHanuaupyemMon npobbi
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He OOMKHO npeBbilaTb npeaena noBTOpsAeMOCTU, NpuBefeHHOro B Tabnuvue 1. PeayanaTbl MSMepeHMVI
CYUTaloT NpueMnemMbiM1 NpyU yCrioBmun

X, — Xl <r.
AGConioTHoe 3HaYeH1e npeaena NoBTOPSIeMOCTM F, MI/AM®, paccunTLIBaIOT No (hopMyne

X + 3)
2 b

r=001r_-

roe 0,01 — MHoXuTEnNb ANA nepexoaa oT NPOLEHTOB K aGCONMOTHbIM 3HaYeHWsIM Unv o6bemHol fore,

3HajueHue r,, B NPOLIeHTax npuseaeHo B Tabnuue 1.

11.5 3a oKkoHYaTenbHbIN pesyrnbTaT U3MEepeHur MpYHMMalT cpefHeapudMeTUYeckoe 3HaveHue X,
Mr/am3, pesynsTaToB ABYX NapannerbHbIX onpeaeneHwii, ynosneTBOPSIoLIMX YCIOBMIO NpuemMneMocTy (11.4).

Ecnu ycnosve npuemnemoctu (11.4) He BbINOMHAETCS, TO NPOBOAAT NOBTOPHbIE M3aMepeHust no 10.3 1
NPOBEPSIOT NPUEMITEMOCTb Pe3yNbTaToB U3MEPEHWI, Nory4eHHbIX B YCIIOBUSAX NOBTOPSEMOCTH, B COOTBETCT-
Bumn ¢ 5.2.2 TOCT P UCO 5725-6.

Yuncnoeoe 3HaveHue pesynbTaTta UsMepeHUsi AOSDKHO OKaHYMBAaTLCS LUMdpOoii TOro Xe paspsaa, uTo 1
abconioTHoe 3HaueHve Npefiena NoBTOPSIEMOCTU pe3y nbTaToB NaparensHbIX onpeaerieHnii, U coaepXarb He
6onee AByx 3HavaLWMX LMP.

NpumeuyaHu e — Npu usmepeHnn No sBapnanHTy b Ans BeIMMCNIEHUS MACCOBOW KOHLISHTPaLIMK cerneHa B aHanu-

3upyemom ofpasiie MacCoByIO KOHLIEHTPaLIMIO CeNeHa B aHanu3npyemom pacTeope npobbi (X, mr/am3) ymHOXaI0T Ha 1.1
(koachdpuumeHT pasGaeneHUs CONAHOM KUCHOTOM).

12 OcdopmneHue pe3ynLTaToOB U3MEPeHUn

PesynbTaT aHanuaa B AOKyMEHTaX, NPeayCMaTPUBaIOLLIMX €ro MCTIoNb3oBaHve, NPeACcTaBNAIOT B Buae:
X, mriom®, P=0,95+ §;

roe X — cpegHeapudMeTMYecKoe 3HaueHre n pesynbTaToB U3MepeHUii MacCOBOWM KOHLIEHTPaLUK cene-
Ha, NPM3HaHHbIX NpUeMneMbIMU, Mr/am3;
+ § — rpaHvLbl OTHOCUTENBLHOW norpeLuHocTu, %, (Tabnvua 1).
B cnyuae, ecnu cogepxaHvie ceneHa Hibke W Bollle rpaHuL, AuanasoHa M3MepeHUi, rapaHTMPOBaHHBLIX
HaCTORLLMM CTaHaapToM (Tabnuua 1), pesynbTaThl NpeAcTaBnsioT B Buae X < 0,0003 mr/am® urm X > 0,50 mr/om®.

13 MpoBepka npuemMneMocTu pesynbLTaToB U3SMEepPeHUn, NONyYeHHbIX
B YCNIOBUAX BOCMPOU3BOAUMOCTHU

13.1 TNpoBepKy NpUemMneMoCcT pesyribTaToB M3MEepPeHWI, NoNyYeHHbIX B YCIIOBUSAX BOCNPOU3BOAVMOCTM
(B ABYX nabopatopusix, m = 2), NpoBOANAT C y4eTom TpeboBanmin 5.3.2.1 TOCT P UCO 5725-6 no oTHoLueHuo
K Npeneny BOCNPOM3BOAVMOCTY, NPUBELEHHOMY B Tabnuue 1, Unu K KpUTUYeCcKon pasHoCTU ANS ABYX CpeaHe-
apudMeTHecKnX 3Ha4eHWn pelyrkTaToB namepeHuii B cooteetctemm ¢ 5.3.2.2 TOCT P NCO 5725-6.

13.2 PaspelueHve NpoTMBOpPeYUi Mexay pesynbTatamu AByx nabopaTopuii NPOBOAAT B COOTBETCTBUM
¢5.3.3IOCT P UCO 5725-6. MNMpw pazHornacusix Mexay AByMs CTOPOHaMW KOHTpakTa pykosoacTteytotcs FTOCT
P UCO 5725-6.

14 KoHTponb cTabunbHOCTU pe3ynbTaTOB U3MEepeHUl Npu peanusauuu
MeToauKMu B nnaboparopumn

14.1 KoHTponb cTabuvnbHOCTU pe3ynbTaToB M3MepeHuii B natopaTopuv Npyu peanvsauuy MeTOOVKU
ocyuwectensoT no FOCT P UCO 5725-6, ucnonbayst MeTon KOHTPOSsi CTabuNbHOCTY CTaHOAPTHOMO OTKIMOHEHUSA
NPOMEXYTOYHOW NpeLunanoHHocTH No 6.2.3 TOCT P UCO 5725-6 ¢ npumeHeHVeM KOHTPOSbHLIX kapT LyxapTa.

14.2 MNepnoan4HOCTb KOHTPONS M NpoLueaypbl KOHTPONSA CTabunbHOCTM pe3ynbTaToB M3MEPEHNI perna-
MeHTUpYIoT B PyKoBoACTBe No KavecTBy kaxaon nabopaTtopum B cootBeTcTBum ¢ 4.2 TOCT P UCO/M3K 17025
mno 7.1.1 FOCT P 8.563.

14.3 PekomeHpyeTcs ycTaHaBNMBaThL HE MEHee OAHOrO KOHTPONMpyeMoro nepuoaa B roa. B npepenax
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KOHTPONMPYEMOro nepuosa nomny4aioT He MeHee 20 pesysbTaToB KOHTPOSbHbIX M3MEPEeHUit A1 NOCTPOEeHUs!
KOHTPONbHLIX KapT LLyxapTa.

15. Tpe6oBaHus 6e3onacHOCTU

15.1 YcnoBusn 6e3onacHoro nposeaeHus pabor

Mpw BLINONHEHWUN aHANMMTUYECKUX U3MepPeHU Heobxoanmo cobnioaaTs TpeboBaHKA TexHWkn Geaonac-
HOCTM Npy paboTte ¢ XMMUYECKUMM peaKTUBaMK.

OnekTpobesonacHocTb Npu pabote ¢ anekTpoycTaHoBkamu no NOCT 12.1.019.

MomelleHne nabopaTopMm [OIMKHO COOTBETCTBOBATh TPeOOBaHUAM rMoxapHoi GesaonacHOCTM Mo
FOCT 12.1.004 v umeTb cpencTea noxapotylenns no MOCT 12.4.009.

Mpw paboTe ¢ ycTtaHOBKaMK ynbTpadoneToBOro U3Ny4eHUst UCNONMb30BaTb BLITSHIKHON LKag U 3aLLmT-
HbIE OYKW.

CoenvHeHus cerneHa s0BUTHI, NO3TOMY XpaHWUTL UX criepyeT B 6e3onacHoM mecTte, cobnionas ocTopox-
HOCTb NPV NPUrOTOBNIEHUM OCHOBHbIX MPaAyVpOBOMHbIX pacTBopoB 1 AC.

15.2 Tpe6oBaHus k kBanudukauum onepaTopoB

BbinoriHeHVe namMepeHuii MPOBOAUT NABopaHT UNW XMMUK-aHANWUTUK, BNaaeloLwuii TEeXHWKON BoSbTaMne-
POMETPMUECKOro aHan13a u U3yuMBLLMIA MHCTPYKLMIO MO 3KCNNyaTaunm MCnonbayemoli annapaTypbl.
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