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FOCT P UCO 15587-1—2014
MpeaucnoBune

1 NOArOTOBJIEH O6wecTBOM C OrpaHMYEHHOW OTBETCTBEHHOCTLIO «[1POTEKTOP» COBMECTHO ¢ OO6-
LLEeCTBOM C OrpaHWYEHHON OTBETCTBEHHOCTbIO «JTIOM3KC-MAPKETUHI» HA OCHOBE COOCTBEHHOTO ayTEHTUYHO-
ro nepeeoja Ha pPyCcCKuii A3blk CTaHAapTa, yKasaHHOTro B NyHKTe 4

2 BHECEH TexHu4eckum komuteTom no craHgaptusaumu TK 343 «KayectBo BoAbI»

3 YTBEPXOEH M BBEJEH B JEVCTBUE [Mpukazom deaepansHOro areHTcTsa no TeXHUHECKOMy
perynmpoBaHuio n meTponoruu ot 17 Hoabpsa 2014 r. Ne 1626-ct

4 HacroAwmn ctaHaapT uaeHTuyeH mexayHapogHomy craHaapty UCO 15587-1:2002 «KauecTso BO-
Abl. MuHepanusauusa ana onpejeneHus psaa aneMeHToB B Bode. Yactb 1. MuHepanusauyusiuapckonBoa-
kony» (1ISO 15587-1:2002 «Waterquality — Digestionforthedeterminationofselectedelementsinwater —Part
1:Aquaregiadigestion»)

B HacToAwmit cTaHAApPT NO OTHOLUEHUIO K YKa3aHHOMY MEXAyHapOAHOMY CTAHAApPTY BBEAEHbI Crie-
Ayouime peaakuuoHHbIe U3MEHEHUSI:

- «[MpeaynpexxaeHney nepeHeceHo B pasaen 1 u3 pasgena 7;

- TEPMUH «3KCTPaKT» 3aMEHEH Ha «MUHepanu3ary, YTo 6onee TOYHO OTpaXKaeT CyTb METOA0B MUHE-
panusauun [cM. A.5 (npunoxeHue A), B.5 (npunoxenue B), C.1 u C.5 (npunoxerue C), D.5 (npunoxeHue
D)I;

- HAUMEHOBaHMEe TEPMUHA «OPTraHUYECKU Yrrepoa» 3amMeHEeHO Ha «OOLMi OpraHuYeckuid yrnepoa»
AnA npusejeHus B COOTBETCTBME ¢ pasaenom 1 [cm. A1 (npunoxenue A); B.1 (npunoxenue B); C.1 (npu-
noxexue C); D.1 (npunoxexue D)J;

- TEPMUH «BOCMPOU3BOAUMOCTb» (NpunoxeHune E) 3aMeHeH Ha «NpPeun3noHHOCTbY ANS NPUBEAEHUA
B cooTBeTcTBUE ¢ TOCT P NCO 5725-2-2002;

- HaumeHoBaHue pasgenos: 8, A.5 (npunoxenua A), B.5 (npunoxenus B), C.5 (npunoxenus C), D.5
(npunoxenusa D) 3ameHeHo Ha «[Mpoueaypa muHepanusauumn» ana 6onee TOYHOro oTpaxkeHus TpeboBaHui
HacTosALWEero craHaapTa.

HaumMeHoBaHME HaCTOALLEr0 CTaHA4apTa U3MEHEHO OTHOCUMTENbHO HAUMEHOBAHUA YKA3aHHOTO MEX-
AyHapoaHoro craHgapTa ansa npusegexus B coorsercrene ¢ NOCT P 1.5-2012 (nogpasaen 3.6).

CBefeHnsi 0 COOTBETCTBUM CCbINOYHLIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHAsNbHLIM CTAHAapTaM
Poccuiickon degepauun (U 4ENCTBYIOWMM B 3TOM Ka4eCTBE MEXIOCYyapCTBEHHbLIM CTaHAapTam) npuseae-
Hbl B JOMOJIHUTENBHOM NPUNOXeHUn OA

5 BBEJIEH BINEPBbIE

lMpasuna npumeHeHuUs Hacmosaweeo cmaHdapma ycmaxoeneHo! ¢ FTOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 UBMEHEeHUAX K HacmosawemMy cmaHoapmy rybrnukyemcs e exe200HOM (110 COCMOSIHUIO Ha
1 sHBaps meKyweao eoda) UHoOpMayUOHHOM ykazamene «HayuoHanbHblie cmaH0apmbl», a 0chuyuanbHbil
meKem U3MeHeHUll U NonpasoK — 6 EXEeMEeCsIHHOM UHOPMAUUOHHOM ykazamene «HauyuoHanbHble cmaH-
Oapmbi». B cnydae nepecmMompa (3aMeHbi) unu OmMeHbl Hacmoswezo cmaHdapma coomeemcemeyiouiee
yeedomneHue 6ydem onybnukosaHo & bnuxaliuem ebirnycke UHHOPMaUUOHHO20 ykasamens «HauuoHanb-
Hble cmarHO0apmbi». Coomeemcemsyiowas uHgopmayus, yeeOOMIIEHUE U MEKCMbl PasMelaomes: makxe 6
UHOPpMaYUOHHOU cucmeme obuje20 nosb30eaHusi — Ha oguyuansHom calime ®edepanbHoz20 azeHmemea
10 MEXHUYECKOMY peaynupoeaHuio U Memporsioauu e cemu iimepHem (gost.ru)

© CraHgaptuHgopm, 2015

HacTosiwmin ctaHgapT He MOXeT ObITb MOMHOCTBIO UMW YaCTUYMHO BOCMPOU3BEEH, TUPAXUPOBAH U
pacnpocTpaHeH B Ka4yecTBe ohuumancHOro u3ganua 6es paspelweHuns degepanbHOro areHTCTBa No TEXHMU-
YECKOMY PEerynupoBaHuto U METPONoruu
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HAUMWOHANbHBINA CTAHAOAPT POCCUUCKON ®PEAEPALUM

BOJA

MuHepanusauus npo6 cMecblo COMAHOW U A30THOW KUCIOT
ONA onpeferieHUA HeKOTOPbIX 3fIEMEHTOB

Water. Sample digestion using the mixture of hydrochloric
and nitric acidsfor the determinationof selected elements

Dara BBeaenua — 2016—01—01

1 ObnacTtb npuMeHeHusi

Hactosiumin ctaHgapT ycTaHaBnuMBaeT MeToa noAroToBku npob BoAbl AnA onpe,qeneuvm psga ane-
MEHTOB C UCMOJIb30BAHMEM CMECU CONSHOWM U a30THOW KMCROT (aanee - uapckomn BOAKM") B KAUeCTBE MUHE-
panusyrLero peareHTa MeToa npumeHum Ans BCeX TUNOB BOAbI C MACCOBOM KouueHTpauuew B3BELLEHHbIX
BeLlecTB meHee 20 r/p,M n o6ero opraHuyeckoro yrnepoga (OOY) meHee 5 r/am°.

MeToa ABMSAETCA 3MMUMPUYECKMM M €0 UCMOSNb30BaHWE He o6ecneynmBaeT NOMHOINO M3BIEYEHUs ane-
MeHTOB. OAHaKo Ana 60onbLUMHCTBA MPUKNAAHLIX 3agaq B 06nacTu 3KONOrMYeCcKoro KOHTpONs pesynbrar
COOTBETCTBYET NOCTABMNEHHOI 3agaye.

MuHepanusauma Lapckon BOAKOW NPUrogHa Ana u3sneyYeHns cneayowmx aneMeHTos: Ag, Al, As, B,
Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Mg, Mn, Mo, Na, Ni, P, Pb, Sb, Se, Sn, Sr, Tl, V, Zn. OHa He npuroa-
Ha Ang pasnoXeHWs Takux TpyaHopasnaraembix coeanHeHun kak SiO,, TiO, u ALOs;. MNMpucyTcTBue xnopu-
0B B MUHEPAanu3yloLeM peareHTe MOXET OrpaHU4YMBaThb NPUMEHEHNE MUHEPANU3aLUK.

MeTop, HACTOSILLEro CTaHAapTa MOXET ObiTb peanu3oBaH ¢ UCNONb30BaHMEM 0060pYA0BaHUSI pa3nuy-
HbIX TUMOB npu YCIOBUM, 4TO

- COCTaB MUHEPanNU3yOLLEN CMECH OCTAETCA NOCTOAHHbIM,;

- TeMneparypa MUHepPanu3auMMn3BecTHa;

- ANUTENBLHOCTL MUHEPAnM3auum HaxoauTCa B COOTBETCTBUM C TEMNEpPaTypoun.

MpeaynpexaeHue —llepcoHan, NPUMEHSIIOLMIA HACTOSALUMIA CTAaHAAPT, A0MKEH ObiTb 3HAKOM C COOT-
BETCTBYIOLLEN nabopaTopHOi npakTukoi. CTaHaapT He CTaBWUT CBOEN LUENbI0 U3NoXuTb npobnembl 6e30-
MacHOCTU, CBSI3aHHbIE C €ro ucnomnb3oBaHueM. Monb3oBarenk HACTOALIEro CTaHAAapTa HeCeT OTBETCTBEH-
HOCTb 3a cobrntofieHne COOTBETCTBYIOLLMX TpeboBaHui 6e30nacHOCTU U OXPaHbl 340POBbSA B COOTBETCTBUN C
HaLMOHamnbHbIM 3aKOHOAATEMNLCTBOM.

2 HopmaTuBHbIE CCbITKM

B HacTosiem craHgapTe UCMOSb30BaHbl HOPMATUBHLIE CCbISIKM HA Creaylolme MexayHapoaHble
cTaHaapTb:

NCO 3696:1987 Boaa ans nabopatopHOro aHanmsa. TexHu4eckmeTpeboBaHUAMMETOAbIMCNLITAHNIA
(ISO 3696:1987 Water for analytical laboratory use -- Specification and test methods)

NCO 5667-3:1994KauectBo Boabl. OTOOP Npob. Yacte 3. PykoBOACTBONOXPAHEHUIOUMOBpALLIEHMIOC-
npob6amu (ISO 5667-3:1994, Water quality — Sampling — Part 3: Guidance on the preservation and handling
of samples)

3 TepmuHbI U onpeageneHus

B HacTosieM CTaH4apTe MPUMEHEHbI CeayloLMe TEPMUHLI C COOTBETCTBYIOLUMMU ONpEAENeHuns-
MU:

» Llapckas Bogka — cM. TepMuH 3.1
XapakTepuctuka obopyaoBaHusi npuBegeHa B pasgenax 6, A.3 (npunoxenua A), B.3 (npunoxenua B), C.3
(npunoxeHus C), D.3 (npunoxexus D)

3 )l/lcnonbayroT yKazaHHOe u3fjaHue ctaHgapTa.
LleMCTByeT MNCO 5667-3:2012

U3paHue oduumanbHoe
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31 uapckas Bogka (aquaregia): PacTBop, Nosy4YeHHbli CMeMBaAHMEM OAHOr0 ob6bema asOoTHOl Ku-
CNoTbl CTPEMSA 06bEMAMM COMAHON KMUC/OTbI.

3.2 Mmokpasa muHepanusauusa (wetdigestion):06pa6oTKa npobbl XUOAKMMUA XMMWUYECKMMWN peakTuBamu
C Lefbio nepeBofa aHaM3NpPyeMbIX KOMNOHEHTOB B pacTBOP, MPUrOAHbIA A1s1 NPOBEAEHMA MOC/eAyHLWero
aHanusa.

MpumeyaHune-B kakoli mepe onpefensiemMmble COefMHEHUA AOMKHbI ObITb NepeBefieHbl B pacTBOp, NPUroj-
HbI NS NPOBeAeHWA NOCnefylolero aHannsa, MoXeT 3aBuceTb OT NMPUMMEHAEMOro metoga aHanusa. Hekotopble aHa-
nnTU4eckne MeTobl HEeUYYBCTBUTE/NbHbI K XMMWYECKOMY COCTOSIHUIO 3/IEMEHTa B pacTBope, B TO BPEMSA Kak psj MeTofoB
TpebyeT nepeBoga 3nemMeHTa B ONpejefsieHHOe Ba/ieHTHOEe COCTOSHWE WAW WOHHYK ¢opMy, Hanpumep aTomHas ab6-
copbuma c reHepauuein rmapuaos, HOTOMETPUS U 3IEKTPOXMMUYECKNEe MeToAbl. [na nocnefHux ocoboe BHMMaHue pe-
KoMeHayeTcs obpalyaTb Ha NPUCYTCTBME YCTOWUYMBLIX METanNI00praHNyecknx CoefuHEHWA.

4 CyuwHOCTbL MeTofa

AnVMKBOTY MPo6LI 06pabaTbiBalOT LL@pCKOn BOAKOM MpW 3aJaHHO TemnepaType B UHTEpPBasIE, HWKHEN
rpaHuLLEell KOTOPOro siIBNSETCA TemnepaTypa kunenusi, pasHas 103°C (npu gasneHumn 101,3 klMa), a BepxHAS
rpaHuua coctaenset 175 °C. MNpu Temneparype kuneHusa 103 °C (pasneHve 101,3 klMa) MUHMMasbHas4 n-
TEeNbHOCTb MUHepanusauun, coctasBnset 120 mvH 1). MakcMManbHas AUTeNbHOCTb MuUHepanuM3auuu npu
3TOi TemnepaType - paBHa YeTblpexKpaTHOi MUHUMaSIbHONW OJNTENbHOCTH.

YCTaHOB/IEHO, YTO KakK MUHMMa/IbHasA, Tak U MakCumasibHas OJUTEeNIbHOCTb MWHepanu3aunv yMeHb-
lWaeTca B ABa pasa npu yBenMyeHun Temnepatypbl Bbille TemnepaTypbl KuneHus Ha kaxgble 15 °C (pucy-
HOK 1).

MonyyeHHOMY MUHEpanu3aTy npu HeOBXOAMMOCTU Aal0T OTCTOATLCA A0 OCefaHus ocafka.

PucyHok 1 — [mana3oH AonycKaeMblx 3Ha4YeHWin TemnepaTtypbl U AJIUTETbHOCTY
MUHepanu3auum

5 PeakTuBbl

Mpy NpoBefeHWN aHanm3a WCMOMb3YKT PeakTuBbl TOMbKO M3BECTHOW YMCTOTbIZ, KOTOpasi COOTBETCT-
ByeT TpeboBaHWAM COOTBETCTBYIOLLErO MeToda aHanmsa. UMCTOTy peakTMBOB MPOBEPSIOT MyTEM aHav3a
X0N0CTON NpobbI3.

1) 101,3 kMa - 370 cTaHgapTHoe (HopmasnbHOe) aTMocdepHoe AasfieHue. lMpu n3MeHeHnsiXx aTMocepHoOro aas-
nexHus B gnanasoHe oT 90 go 106,7 klMNa BO3MOXHbIM W3MEHEHWEM MWHWMAanbHOW A/INTE/IbHOCTW MUHepanusauum npe-
HebperatoT. [na n3MepeHuin atmocepHOro AaBneHUs UCMNosb3ylT 6apoMeTpbl C NpeesioM AonyckaeMoin abCoMTHOM
norpeLwHocT n3mepeHunii He 6onee + 0,3 kMa, NoBepeHHbIe B YCTAHOBIEHHOM MOPSAKE.

2 CnegyeT NpMMeHATb peakTuBbl KBanndukaymm X. 4. Uam oc.u.

3 'AnA npoBefeHMs aHanmsa X0/10CTOM Npobbl oT6MpatT Boay (5.1) B 06beme, paBHOM 06bEMy Npobbl aHanu-
3Mpyemoii BoAbl, U NPOBOAAT ee yepe3 Bce CTagauu 06paboTkM aHaNOrMyHo aHanusmpyembiMm npobam BoAbl. TpeboBa-

HUSI K NPUEMJIEMOCTU 3HAYEHUSA XOI0CTON Npo6bl yCTaHaBNMBAIOT B CTaHAapTe Ha MeTo[ U3MEePEHUA MaccOBOW KOHLEH-
Tpauun anemeHTa B npobe BOfbI.
2
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5.1 Boaa, no CO 3696 cteneHb 4nCTOThI 1. BOAY CTENEHN YNCTOTbI 2 MOXHO MCMOMb30BaTh MpU yc-
NOBUU, YTO OHA COOTBETCTBYET TPEOOBAHMAM K YUCTOTE COOTBeTCTByrou.!3 ro MeToja aHanusa.

5.2 CongaHas kucnota, ¢(HCI) = 12,0 monb/am’, | J(HCI) = 1,2 r/cm”, MmaccoBas Aons -npubnmanTensHo
37 %.

5.3 AsoTHag kucnota, ¢(HNO3) = 15,8 Monb/am>, | (HNO3) =1,4 rlom®.

A30THYIO KUCMNOTY M3roTOBNSIKOT KaK I'I.I'IOTHOCTI::K) 11 (HNO3) = 1,40 r/cm®, MaccoBoit aonew NpUMepHo
65 %, Tak M ¢ nneTHocTer | ) (HNG;) =1 ,42 I'/CM MaccoBOW gonemn I'IpMMGpHO 69 %. Oba npoaykra npuroa-
Hbl ANS Uenen HacTosALLEero craHaapTra.

5.4 AHTMBCNEHMBATENb, Hanpumep H-goaekaH (CioHog).

6 ObopynoBaHue

6.1 PeakuMOHHbIV COCYA, YCTOWYMBLIA K BO3AENCTBUIO TEMMNEPATYPbI U MOBbLILUEHHOrO AABMEHUA, MPU
KOTOPbIX MOXET HAXOAUTLCS CMECk NMpodbl U MUHepanuaaTa.

Ecnu NpUMEeHSIIOT 3aKpbITbIA COCYA, TO €r0 BHYTPEHHUE CTEHKM AOMKHbI BbiTb MHEPTHBIMW U HE BblAe-
nATb B MUHEpanu3aT BELLEeCTBa B KONMYECTBAX, NPEBbILLAoWmuX TpeboBaHMA K YNCTOTE COOTBETCTBYIOLLENO
MeToAa aHanu3a.

6.2 Cuctema Anst BO3BPALLEHUA NapoB, CnocobHas K Nnoadep)KaHWIio NOCTOSHCTBA 06beMa MUHEparnu-
3aTta 1 npegHasHavyeHHasa AN MUHUMU3ALMKM NOTEPb NPWM MUHEepanu3auuu B OTKPLITOM cocyae (Hanpumep,
00paTHbIN XONOAWUSbHUK).

Matepuanbl 060pyLOBaHUA, KOHTAKTUPYIOLUME C NapamMu, AOMKHbI ObiTk UHEPTHLIMWU U COOTBETCTBO-
BaTb TPeBOBAHMSIM YUCTOThLI COOTBETCTBYIOLLEro MeToAa aHanumaa.

6.3 JloByLUKa NeTy4nx COEaMHEHNUI, CNOCOBHAs Npu MUHEepanu3auum B OTKPLITOM COCyA€ ynaBnuBaTh
0AHO MNKN HECKOMbKO NETYYUX COeAUHEHUN, KOTOPbIE MOTYT NMPOMTU Yepes CUCTeMy Ansi BO3BpaLleHUs napos
6.2).

OTa roByLUKa MOXET BKnNo4YaTh B ce0si YCTPOMCTBO ANs KOHAEHCALMM iU YCTPOWCTBO ANA NOrnoLle-
HUA 9TUX COEAUHEHMI a30THOW KUCNOTON UK LLapCKON BOAKOW.

Matepuanbl,yCTPOWCTBA KOHTAKTMPYIOLLME C napamMu, AOMKHbl ObiTb UHEPTHBIMM U COOTBETCTBOBATb
TpeboBaHUAM YUCTOTLI COOTBETCTBYIOLLErO METOAa aHanumaa.

6.4 HarpeBaTtenbHOE YCTPOWCTBO, CNOCOBHOE MoadepKuBaTb 3a4aHHYIO TEMNEPATYPy B TEYEeHUe 3a-
JaHHOro nepuoaa BpemMeHMu.

6.5 dunbTpoBansHaa Gymara Ha OCHOBE Lienniono3ssl, 6e330rnbHasi, Co CpeHUM pasmepoM nop, agan-
TUPOBAHHbLIM K annapartype, UCNonb3yemMon Npu aHanuse.

dunbTpoBansHas Oymara He A0MKHA BbIAENSTb B MUHEPanuU3aTaHanuTbl B KONMYECTBAX, NPeBbILLato-
LMX AOMYCTUMbIE COrnacHo TpeboBaHUSAM K YNCTOTE XONOCTOM NpoObl ANs NPUMEHAEMOro METOAA aHanu3a u
He JOIDKHA MPUBOAUTL K 3HAYMMbIM NOTEPSIM aHANUTOB BCNeACTBME UX aAcopOLummM n3 MuHepanusara.

6.6 paHyNUpOBaHHbLIE KMMENKU UNWU HEOTLWNN(OBAHHLIE CTEKNSAHHbIE BYCUHLI AMaMeTpoM oT 2 Ao 3
MM, MPOMBITbIE KUCMOTOM [Hanpumep, Tennoi a3oTHou kucnotou (5.3), pasbasnenHon a0 10 %, no o6vemy
Boaou (5.1)].

6.7 MepHble konGbl", kak npasunno, BMecTUMocTbio 50 unu 100 oM,

6.8 Fpa.qyupOBaHHble nUNeTKU”™ NN AUCNEeHcepbl NoAXoAALLEero oobLema.

7 OT60p Npo6

Mpo6bl 06paGaThIBAIOT U KOHCEPBUPYIOT B COOTBETCTBUM ¢ UCO 5667-3.
MuHnepanu3auus (pazaen 8) oCHOBaHa Ha UCNONb30BaHMKM anukKeBoThl (25,0 + 0,1) om® , 0TOOpaHHON u3
gomo nepemeLLaHHOi romoreHHou npobbl BoAbl. JonyctuMm noboii 06beM anukeoThI, NpeBbiLatoLWmin 20
CM”, NpU YCROBUM, YTO OOBLEM LLAPCKON BOAKU USMEHAETCS NMPOMOPLIMOHANbHO.
Ecnu B3BeLLEHHbIE BELIECTBA He NO3BONAIOT 0ToOpaTh NpeAcTaBUTENbLHYIO Npoby U3BECTHOIO o6be-
Ma, TO nopuuio Npobbl ANA aHanu3a oToMpaloT UHLIM CNOCOBOM, HaNpPUMEp NyTeM B3BELUMBAHUA. PaccunTbl-
BaloT 06bem npobbl, UCX0AA U3 €e MacChbl, MO BO3MOXHOCTU, CKOPPEKTUPOBAHHON Ha Maccy M nnomocn:
TBEPAbIX Bemecra B otyeT BKNIOYAOT HEONpeAeneHHOCTL 00bema, ecnm oHa npesbiwaet 0,1 oM’ ans 06b-
ema 25 cm°.
Ona cHuwxeHus npegena obHapyxeHus npoba nocne KOHCEPBUPOBAHUA MOXET ObiTb CKOHLEHTPUPO-
BaHa NyTeM ynapusaHus. YnapusaHue cneayet npoBoAuThb nocrne AobaBneHus asoTHOW Kucnotbl (5.3), HO

”Cne,qye‘r NPUMEHATL MepHble konbbl no FOCT 1770-74 2-ro knacca TOMHOCTU.
)Cne,qye‘r NPUMEHATb rpagynposaHHble nuneTkn no MOCT 29227-91 unm nunNeTkU ¢ oAHOIN oTMeTKoi no FOCT
29169—91 2-ro Knacca TOMHOCTU UK fo3aTopbl NUNeTouHble no FOCT 28311-89
Cne.qye‘r pykosoacTBoBaTbes TpeboBaHuamu MOCT 31861-2012 ¢ yyeTom TpeboBaHwWiA CTaHAapTa Ha MeToj
U3MEepeHUn MaccoBOIi KOHLEHTpaLMK onpeensaemMoro anemMeHTa B npobe BoAbl.
3
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[0 no6GaBneHuss consiHol kucnotbl (5.2). OgHaKo CKOHLEHTpUpOBaHHas npofa AO0MmKHa COOTBETCTBOBATH
TpeboBaHuaAM pasgena 1. YnapuBaHue He AONycKaeTcs, €Cnu MOryT NMPUCYTCTBOBATL fleTy4ne dopmbl on-
peaensaeMoro KOMMOHEHTa.

8 Mpouenypa MMHepanusauumn
8.1 MpeaBapuTenbLHaa NOAroToBKa

TwarenbHO NPOMbIBAIOT KUCNOTON 0BOpYyAOBaHWE W MEPHYIO MOCYAY, KOHTAKTUPYIOLUME C MUHEepanu-
3aToM[HanpuMep, TENOoi a3oTHol kucnotoi no (5.3), pasbaeneHHoi Ao 10 % no o6vemy Bogon (5.1)], u
ononackusatot ux sogon (5.1)].

MomeLyaoT anukeoTy nNpobbl (25,0 £ 0,13 cm’ B peakumoHHbIn cocya (6.1). obaensot (6,0 £ 0,1) om®
COJ'IF|H01f;'I kuenotel (5.2), a 3atem (2,0 £ 0,1) cm™ asoTHoM kucnoTel (5.3). TemnepaTypa KMNEHUSA CMECU paBHa
103 °C".

O6bEMHOE COOTHOLUEHME NPOBbI U LiAapCKoi BOAKM NPMBNM3NTENbHO paBHO TpeM. JonyckaeTcs 06b-
€MHOE COOTHOLLEHME BNMOTb 4O YETbIPEX.

Ecnu Habniopgaetca usnuuwHee neHoobpa3oBaHue, TO A0OABNSAIOT OAHY UINU HECKOMNbKO Kanenb aHTu-
BcneHusartens (5.4).

CmMecCh NEPEMELLMBAIOT 1 OCTaBMSAT A0 3aBEPLUEHUS BUAUMOW peakLum.

Mpy MCNONB30BAHUM OTKPbITOrO PeakLMOHHOTO COCYAA BbINOMHAIOT onepauun cornacHo 8.2, B ocTarb-
HbIX Cry4yasx - no 8.3.

8.2 MuHepanusauusi B OTKPbITOM CUCTEME

MoacoeanHAIOT peakuuoHHbI cocya (6.1) k cucteme, obecneunBatolleil Bo3BpaiyeHme napos (6.2).
MoACoeaMHAIOT NOBYLLKY NETY4MX coeanHeHuin (6.3) Takum 06pa3om, 4ToObl NPENATCTBOBATL NPOCKOKY NeTy-
4YNX COEAMHEHUI Yepe3 CUCTEMY BO3BPALLEHUA NapoB.

MoMeLyaoT peakuMoHHbIA cocya B HarpeBaTernbHOEe YCTpPOMCTBO (6.4). lNMoBbiLAOT TemnepaTypy A0
Temneparypbl KUNeHus.

MpoBOAAT MUHEpPanM3auuio NyTem KunavyeHnsa He meHee yeM 120 muH. MNMockonbKy TemnepaTypa kune-
HUA pacTBOpa YMEHbLUAETCA C YBENUYEHMEM BbICOTbI HAJ YPOBHEM MOPS, YBENUMUMBAIOT MUHUMATILHYIO AfK-
TEenbHOCTb MUHepanusaumm Ha 20 MuH Ha kaxablie 1000 M npesbILLAOLMX YPOBEHb MOpA. MakcumansHo ao-
nyckaemast AnMTenbHOCTb MUHEPANU3aLUun paBHa YETbIPEXKPaTHOW MUHUMANBHON ANUTENBHOCTU.

Mo 3aBepLUEHUM MUHEpANM3aLMK PEeaKLIMOHHOMY COCyay AaloT oxnaautbea. Ecnu ncnonbsyior nosyiu-
Ky NeTyunx coeauHeHuin (6.3), To ee coaepxumoe A00aBNAIOT B PEaKUMOHHbIN COCya.

MpOMBIBAIOT NOBYLLKY W/MNKU 0BpaTHLIN X0noaAunbHUK Boaon (5.1) U NEepeHOCAT NPOMbIBHbIE BOAbI B
PEeaKLMOHHbIV COCYA,.

OTCOEAUHAIOT PeakLMOHHbIN COCYA OT CUMCTEMbI ANsi MMHEepanusauuMu 1 nepexoasTt K onepauusim no
8.4.

MpumMepbl MUHEpPanNU3aLUumn B OTKPLITON CUCTEME NPUBEAEHBI B NPUIOXeHUsiX A u B.

8.3 MuHepanu3auus B 3aKpbITOW CUCTEME

FepMeTHYHO 3aKpbIBAKOT peakuMOHHbLIN cocya (6.1) U B3BeLuMBalOT ero. [1oacoeanHSAIOT peakUMOHHbIN
cocya K MUKPOBOSIHOBOMY YCTPOMCTBY UKW XXe NOMELLAIOT €ro B HarpeBaTenibHOe YyCTPOMCTBO (6.4).

MeaneHHO yBenuMuMBAIOT TEMNEPATYpy MUHEpanu3aummu A0 3HayeHus Ty B UHTEpBane Mexay Temne-
patypon kunenua 103 °C npu (aasnenun 101,3 kMa) u Temneparypou 175 °C.

MpoBoAAT MUHEpanu3auumio B TedeHne nepuoga spemedu | £ He meHee 10 u He 6onee 480 MuH npu
naenennn 101,3 kMa.

Temnepatypa muHepanusauun Ty, °C, ans [1f, MUH, AOMKHA COOTBETCTBOBATL YCHOBUIO

206,6 — 21,64 In(1)f) <T4< 236,6 — 21,64 In(11) )
MpuMeyaHue— paHUyHbIE YcnoBUA B (1) COOTBETCTBYIOT MONOXEHUSIM, NPUBEAEHHBIM B pasaene 4 0THO-
CUTENBbHO KUHETUKU U3BFEYEeHNs STIeMEHTOB U ANUTENBHOCTU NpoLiecca MUHepanusaLum.

Ob6nacte AONYCTUMbIX 3HA4YEHUW ANSA TemnepaTypbl U ANMTENLHOCTU MUHEpanu3auuu npueeaeHa Ha
pucyHke 1.
Mocne 3aBepLieHUsi MMHEpanNU3aLuMKu peakuuoHHOMY COCyay AalOT OCTbITh.

YkaszaHHas TemnepaTtypa KUNeHWS COOTBETCTBYET CTaHAapTHOMY (HOpMaribHOMY) aTMOCHEPHOMY AaBNEHUIO
101,3 kMNa.
4
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B3BeLUMBAIOT peakLMOHHbIA COCya W AenatoT BbiBOA 06 yCneLHOM NPOXOXAEHUN MUHepanu3aumu, ec-
N NOTEPS MacChl COOTBETCTBYET NOTEPe MacChl ANA CTaHAAPTHOTO 06pa3sia”’, ANA KOTOPOro MU3BECTHO, YTO
MUHEPanuU3aLmsi IPOXOAUT YCreLLHo?.

BcKpbIBaOT peakUMOHHbIN COCYA 1 MOMELLAIOT MOA BbITSXKHYIO BEHTURSLMIO.

Mpumepbl MUHEpanu3auum B 3aKpbITON CUCTEME NPUBEAEHbI B npunoxeHusax C u D.

MpuUMeyYaHMWe - B HekoTOPbIX MUKPOBOSTHOBLIX YCTPOMCTBAX OCYLLECTBNAETCA KOHTPOMb MOLYHOCTH, @ He
TemnepaTypsl. [Mpolefypa YCTaHOBNEHWUA COOTHOLLEHUS MEXAY MOLLHOCTLIO MUKPOBOHOBOrO U3NYyYeHWUsA U TeMnepary-
poii npusefeHa B C.6 (npunoxerue C).

8.4 MNepeHoc npo6bI

Ob6paboTaHHyto nNpoby AekaHTMPYIOT B NPOMbBITYIO KUCIIOTOW MEPHYIO KOnby COOTBETCTBYIOLLEro 06be-
ma (6.7). AnA KONMYeCTBEHHOro nepexHoca npobbl peakuMoHHbI cocyn (6.1) ononackusatot Bogon (5.1) u
[leKaHTMPYIOT CMbIBbI B TY Y€ MEpPHYIO Konoby.

Ecnu npu o6bIYHOW AekaHTauun Henb3sA u3bexartb nepeHoca 4acTul, KOTopble MOTyT OKasbiBaTb Me-
LaroLlee BNUSHWE Npu NPOBEAEHUM NOCNEAYIOWEro aHanw3a, TO MUHepanu3aT AeKaHTUPYIOT Yepes punbT-
poBanbHyto Gymary (6.5), cobupasi unbTpar B NPOMBITYIO KUCIOTON MEPHYI0 KOnby COOTBETCTBYIOLLETO
o6vema (6.7). MpombIBalOT peakLUOHHbIN cocya BoAoi (5.1) N AEKaHTUPYIOT CMbIBbI Yepe3 PUnbTpoBanbHy0
oymary (6.5). dunbTpart cobmparoT B Ty Xe MEepPHYI0 Konoy.

HoBoasaT 06bemM B MepHOI konbe Ao meTkn® nocne nobaBneHns peakTMBoB, HEOOXOAUMBIX ANA NO-
cneaywowein 06paboTkm npobel M aHanumaa.

MwuHepanuaat rotoB Ans NpoBeeHusi onpeaeneHus.

Mpumepbl NpoBepkM a¢pPEeKTUBHOCTM NPOLIEAYPbI NPpUBEAEHbI B NPUNoXxXeHuu E.

9 OTyer

OT4yeT 0 NpoBeAEHUU MUHEpanuU3aumun AomkeH ObiTb ochopmnen nNubo oTaenbHO, NMGO B COBOKYMHO-
CTW C NPOTOKOMOM MOCAEAYIOLLEro aHanMTUYECKoro onpeaeneHus. B niobom cny4yae oH JOSmKeH coaepxaTth:

Q) CCbINKY Ha HacTOSALLMI CTaHaapT;

b) naeHTudukaumio npodel BOALI;

¢) 06beManMKBOTLI U €10 HEONPEAENEHHOCTb, €CNU HEONPEAENEHHOCTb NpeBbiwaet 0,5 %;

d) ycnosus MuHepanusayuu;

€) nobble OTKNOHEHUA OT MeTOAa HACTOSLLEro cTaHaapTa.

DMpuMeHsItoT rocyAapcTBeHHbI cTaHAapTHLIA 06pa3el] cocTaBa pacTBopa ONpefienseMoro aneMeHTa.

)B naopaTopuu NPOBOAST KOHTPONb KaUecTBa U3MepeHUii B COOTBETCTBUN C TpeGOBaHUAMM CTaHAapTa Ha Me-
TOA U3MEePEeHUiA MaccoBOi KOHLUEHTpaLmK aremMeHTa B npobe BoAb!.

9Mpu goBeaeHUM 06LeMa 10 METKU CrieflyeT NPUMEHSTL BOAY Mo 5.1 HACTOALLero cTaHaapTa.
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MpunoxeHne A
(cnpaBouHoe)

MuHepanusauus B OTKPbITON CUCTEME C UCNONb30BaHMUEM 3JIEKTPUYECKOro HarpeBaHus
A.1 CywHocTb MeTOAa

AnuksoTy npobbl BoAbI, KOTOpas MOXeT cogepxaTb Ao 20 r/aM° B3BelLEHHbIX BeLecTs 1 10 5 r/aM° obiuero op-
raHW4ecKoro yrnepofa, MUHEpPanu3yloT Lapckoil BOAKON NpU KUNSYEHUM ¢ 06paTHbIM XONOAUMbHUKOM B TedeHue 120 -
480 MUH.

A.2 PeakTuBbl
McnonbsytoT peakTuBbl, NPUBEAEHHbIE B pa3gene 5 HacToALWLEro cTaHaapTa.
A.3 ObopynoBsaHune

Kak npasuno, 6opocunmkaTHoe CTEKNO ABNAETCA NPeAnoYTUTENbHBIM KOHCTPYKLMOHHBIM MaTepuarnom Ans Yac-
Tell annapaTypel, KOHTAKTUpYIOLWeh ¢ MUHepanu3aToMm. Ecnu HeobxoanMo onpeensiTb aNEMEHTHI, KOTOpbIE MOMYT MUr-
pvpoBaTk U3 CTEKMa, B HU3KMX KOHLUEHTpaUUsAX, TO creayeT ucnonb3oBaTth gpyroe obopyfoBaHue, BKIoYaloLLee Apyrue
KOHCTPYKLUMOHHbBIE MaTepuarnsl, HanpuMep ksapl (NpU BLICOKMX TeMrnepaTypax) U NONMSTUIEH UKW NONUNPONUIeH (Npu
HU3KMX TemnepaTypax). [IpuMepbl 3NeMeHTOB, KOTOpbIE MOrYT MUrpUpoBaTh U3 CTEKJ'Ia B, Na, Kn Al

A.3.1 PeakunoHHbIA cocya 13 6OPOCMJ'IMKaTHOI'O CTekna BMecTUMOCThHo 100 cm®.

A.3.2 OBpaTHbIl NPAMOTOUHbLIAN XONOAUNBHUK C KOHUYECKUMM LUNUdaMKU, U3FOTOBMEHHBIA U3 BOpOCUNMKaTHOro
cTekna.

A.3.3 HeoTwnundoBaHHble cTekNAHHbIE BycUHEBI fUaMeTpomM oT 2 10 3 MM, NPOMBLITLIE KUCITOTOM [HanpuMep, Ten-
noli a3oTHoW kucnotoii (5.3), pazGaBneHHoi o 10 % no obremy Bofol cTeneHn ynctotsl 1 (5.1)].

A.3.4 HarpeBaTenbHoOe yCTPOWUCTBO C KOHTPOSIEM TeMrepaTypbl, CNOCOBGHOE HarpeTb COfEPXKMMOE peakLUOHHOro
cocyfa 4o TeMnepaTypbl KUNEHUs.

A.3.5 MepHas kon6a" u3 GopocunmMkaTHOro cTekna BMeCTUMOCTbI0 100 cM.

A.3.6 MpaynpoBaHHble NUNETKN UNK AnCTeHCepsI.

A.4 OT160p npob

Mpo6kl Bof bl KOHCEPBUPYIOT K O6pa6aTbIBaIOT B cooTBeTcTBUM ¢ UCO 5667-3°.

Otbupatot anukeoty (50,0 + 0,2) om® XOpOLWO NepemMellaHHOW roMoreHHo Npo6bl BOAbI.

Ecnv B3BelLeHHbIE BelllecTBa AenaloT HEBO3MOXHBIM O0TBOP NpeacTaBUTENBHOW anuKBOTHI U3BECTHOrO 06bema,
nopuuto Npobbl ANs aHanmsa oTbupaloT UHBIM cnocoboM, Hanpumep B3BewwnBaHWeM. PaccuuTbiBaroT 06beM Npobbi,
ncxoas M3 ee Macchl, Mo BOSMOXHOCTU, CKOPPEKTUPOBAHHON Ha Maccy Y NNOTHOCTL TBEPALIX BELECTs. YKa3sblBaloT He-
onpefeneHHoCTb O6b€Ma ecrin HeonpeaeneHHOCTb NpesbiwaeT 0,2 cM®.

A.5 MNpouenypa muHepanusauum

TwaTenbHO NPOMBIBAIOT KUCIIOTON BCE YacTW annapaTypbl, KOTOPbIE KOHTaKTUPYIOT C MUHepanu3aToMm, a Takke
MepHYyo nocyay [Hanpumep, Tennow asoTHol kucnoTol (5.3), pasbaeneHHow go 10 % no o6vLeMy BOAON CTENEHN YNCTO-
Tl 1 (5.1)]

Ot6upatot annkeoTty(50,0 £ 0,2) oM’ 1 NepeHOCAT B peakUNOHHbIN cocya (A.3.1).

BHoCAT HeoTLLNUOBaHHLIE CTEKNSAHHbIE BycuHel (A.3.3).

Ho6asnstot (12,0 + 0,2) cM® COnsHOI KUCTOT (5.2), a 3atem (4,0 £ 0,2) cM® a30THOW KUCNOTHI (5.3). Npu cunb-
HOM BCMeHWBaHUK f06aBNA0T OAHY UMW HECKOMBKO Kanenb aHTuBcneHusatens (5.4).

MepemelLMBatOT M OCTaBMAT CMECH 40 3aBEPLUEHUS BUANMOIN XUMUYECKON peakunn.

MofcoeanHAT peakUMOHHbIR cocyh k oBpaTHOMY XonoaunbHuky (A.3.2).

MomeLLakoT peakUMOHHBIA cocy B HarpeBaTenbHoe YCTPOWCTBO € KOHTponemM Temneparyphl (A.3.4).

MeAneHHO MOBLILIAKOT TEMMNepaTypy A0 YCTaHOBIEHUS YCNOBUW BO3BpaTa KOHAEeHcaTa, ybeanBLINCL B TOM, YTO
30Ha KOHAEeHcaummn He npeBbilwaeT 1/3 ANMWHbI XONo4WUMBHUKA

MpoBoasAT MMHepanmaaumo nyTeMm KunaveHus B TedeHune 120 - 480 muH. MockonbKy TemnepaTypa kunenna (103
°C npu 101,3 KI‘Ia) YMEHbLUAETCA C YBENMYEHUEM BbICOTHI HaZ YPOBHEM Mops, NpubaBnsaloT no 20 MUH K MUHUMaNBHOW
AnuTeneHocTn MuHepanuaauun (120 MuH) Ha kaxgbsle 1000 M npeBbIarLLMX YpOBEHb MOPSA.

Mocne 3aBeplUEHUS MUHEpanu3aLnm, peakLMoHHOMY cocyay AatoT OXNaguTees.

CrenyeT npuMeHsITL MepHble konbbl no TOCT 1770-74 2-ro Knacca TOYHOCTH.
CnenyeT NpuMeHdATb rpagympoBaHHble nuneTkn no MOCT 29227-91 wnu nuneTku ¢ ogHoi oTmeTkoi no MOCT
29169-91 2-ro knacca TOYHOCTU UMW NUMNETOYHbLIe fo3aTopbl no FTOCT 28311-89.
) Cnepyet pykoBoacTBOBaTLCA Tpebosanuamu TOCT 31861-2012 ¢ y4eToM TpeBoBaHUil CTaHfapTa Ha MeTos
M3MepeHUii MaccoBOI KOHLEHTPaLMK onpefensemMoro anemeHTa B npobe Bogbl.
* )ykasaHHas TeMnepaTypa KUMEeHWs COOTBETCTBYET CTaHAapTHOMY (HOpPManbHOMY) aTMOCChepHOMY AaBReHnto
101,3 kMa.
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MpombiBatoT 06GpaTHbIN X0NoAUNBHUK BOAOW cTeneHn YUcToTel 1 (5.1) U NEpeHOCAT CMbIBbl B pEAKLMUOHHLIW CO-
cyn.

OTCOEeAMHSIOT peakUWOHHbIA cocy, oT obpaTHOro xonoAuneHuka. [lekaHTUPYIOT MUHEpanu3aT B OYULLEHHYIO KW-
CnoToit MepHyto konby (A.3.5).

Ona konu4ecTBEHHOrO NepeHoca aHaruMToB peakUMOHHBIA cocyll NPOMBIBAOT BOAOW CTeNeHn YnucToThl 1 (5.1)
L EKaHTUPYIOT CMbIBbI B Ty )K€ MepHYyto konby.

J10BOASAT 06BEM XKUAKOCTH B Konbe 710 MeTKn'
AytoLLei noAroToBkM Npobkl U aHanuaa.

MuHepanusaTt rotoB Ana NpoBeAeHNa onpefeneHns.

A.6 OTtyer

'nocne no6aBneHns peakTuBoB, KoTopkle TpebyloTca Ans nocre-

OTYeT 0 NPOBEAEHUM MUHEPanU3auMn AomKeH 6biTb odopmseH Nubo otaensbHo, NMBo B COBOKYNHOCTM € NPOTO-
KOOM NOCEAYIOLWEro aHanmTM4eckoro onpeaenerns. B niobom cnyvae oH JOMKEH coaepxaThb:

a) CChbIfIKy Ha HacCTOSALWMIA cCTaHaapT,

b) naeHTudukaymio npobel BoAHI,

€) 06LEManuKBOTHI U M0 HEONPEAENEHHOCTb, €CMNU HeonpeaeneHHOCTb npeseiwaeT 0,5 %,;

d) ycnoBusi MUHepanuaauuu,

e) ntobble OTKITOHEHUSI OT METOZIa HAaCTOALLEro NPUNOXKEHMA.

Mpu noBeaeHUn 06bema 10 MeTkN CrieayeT NPUMEHSITL BOAY Mo 5.1 HACTOSALLEro cTaHaapTa.
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MpunoxeHune B
(cnpaBoyHoe)

MwuHepanusauus B OTKPbLITO CUCTEME C UCMIONb30BaHUEM HarpeBaHuUs
MMKPOBOJIHOBbIM U3Ny4YeHneM

B.1 CywHocTb MeTOAa

AnnksoTy npobbl Bogbl, KOTopas MoXeT cogepxaTte go 20 r/nm® B3BeLLeHHbIX BellectB M fo 5 r/,qM3 obuero op-
raHU4YecKoro yrrepoaa, MUHEpanu3ytoT LlapcKoil BOAKOA NpU KUNSYeHWn ¢ oBpaTHbIM XONOAUIBHUKOM B Konbe, Harpe-
BaeMoi Npu NOMOLLM MUKPOBOSHOBOrO YCTpoicTBa B TeveHue 120 - 480 MuH.

B.2 PeaktuBbl

V|CI'IOJ'Ib3yI'OT peaKTVIBbI npuBefeHHbIe B pasgene 5 nactoAwero CTaHhapTa. I'IposepHrOT UX YUCTOTY NyTEM aHa-
n3a XonocTomn I'Ip06bl

B.3 O6opynoBaHue

Kak npasuno, 6opocunukaTHoe CTEKNO ABNAETCA NPeANOYTUTENbHBIM KOHCTPYKLUWOHHEIM MaTepuanom Ans Yac-
Tel annapaTyphbl, KOHTaKTUpYytoLelh ¢ MUHepanusaToM. Ecnu HeobxoguMo onpedensaTe SNEMEHTLI, KOTOPbLIe MOTYT MUr-
pupoBaTb U3 CTeKNa, B HU3KUX KOHLEHTpaLMsX, TO cnefyeT UCMOoNb3oBaTh Apyroe obopyaoBaHue, BKIoYatoLWwee apyrue
KOHCTPYKLMOHHbIE MaTepuarnbl, HanpuMmep kapL (MpW BLICOKMX TemnepaTypax) W NOMUSTUMEH UNk NOAUNPONUNEH (NpU
HW3KMX TemnepaTypax). [IpuMepbl 3NeMeHTOB, KOTOpbIE MOMYT MUTPUPOBAETL U3 cTekna: B, Na, Ku Al.

B.3.1 PeakynoHHbIA cocyn 13 60pOCVIJ'IVIKaTHOFO CcTeKra BMECTUMOCTbH0 50 cM®.

B.3.2 OBpaTHblit XonogunbHUK U3 6opocunnkaTHOro cTekna.

B.3.3 HeoTwnudoBaHHbIe CTEKNAHHLIE OYCUHBI LMaMETPOM OT 2 40 3 MM (MNWU KUNESKK), NPOMbITbIE KUCNOTOM
[HanpuMep, Tennoit asoTHoW KncnoTol (5.3), pasbaeneHHol go 10 % no o6vemy Bogoi cTteneHun 4nctoTol 1 (5.1)].

B.3.4 MukpoBonHoBoe YCTPOWCTBO, COCTOSALLEe U3 nporpammaTopa W MUKpOBONHOBOro 6noka, cnocobHoe Ha-
rpeThb COAEPXKUMOE peakLMOHHOro cocyaa 40 TeMnepaTypbl KUMEHUS.

B.3.5 MepHas konba ) 3 60pOCVIJ'IVIKaTHOFO CTeKNa BMECTUMOCTbI0 50 cM®.

B.3.6 MpagyvpoBaHHbIe MUNETKM ¥y aucneHcepsl.

B.4 O160p npob

Mpobkl Bofbl KOHCEPBUPYHOT U o6pa6aTb|Ba+0T B coOTBeTCTBUM ¢ UCO 5667-3".

OtbupatoT anukeoTy (25,0 £ 0,1) oM’ XOPOLUO NepemMellaHHOK FrOMOreHHOW Npobbl BoAbI.

Ecnu B3BelUeHHLIE BelLleCcTBa AenatoT HEBO3MOXHbBIM 0TOOP NpeACTaBUTENLHOW anuKkBOTL U3BECTHOrO 06LeMa,
nopuuto Npobbl Ans aHanmaa oTbupatoT MHBIM cnocobom, HanpuMep B3BeLUMBaHUEM. PaccunTbiBaloT obbeM, Ucxoas u3
€e Macchl, M0 BO3MOXHOCTU CKOPPEKTMPOBAHHOW Ha Maccy U NMOTHOCTb TBEpAbIX BelllecTB. YKa3biBaloT HeonpeaeneH-
HocTb 0bbema, ecnu oHa npesocxoauT 0,1 cm™.

B.5 Mpouenypa MmuHepanusauuu

TwarensHo NPoMEIBalOT KUCMOTOW BCE YacTu annapaTypbl, KOTOpLIE KOHTaKTUPYIOT ¢ MUHepanuaaToMm, a Takke
MepHYIo nocyay [Hanpumep, Tennow azoTHoW kucnoTon (5.3), pasbasneHHol Ao 10 % no o6beMy BOJOM CTENEHN YNCTO-
Tl 1 (5.1)]

OTt6upatoT anmkeoTy npobbl (25,0 £ 0,1) em® n nepeHoOCcAT ee B peakUUOoHHEIR cocys (B.3.1).

BHocaT HeOTLIJJ'WIdDOBaHHbIe CTeknsAHHble BycuHbl (B.3.3).

HobaenstoT (6,0 £ 0,2) cM® CONSIHOM KMCTOTH (5.2), a 3atem (2,0 + 0,2) cM® a30THOI KUCHOTHI (5.3). Mpu cunsHoM
BCMeHWBaHUW f06aBNnAt0T O4HY WU HECKOSBKO Kanenb aHTuBcnernusatens (5.4).

[MepeMelLMBaOT U OCTABIIAOT CMECh 40 3aBEpPLUEHUA BULUMOR XUMNYECKOW peaKkLui.

MogcoenHAIOT peakLWOHHbIR cocy kK 06paTHOMY XOonoauneHuky (B.3.2).

MomeLLatoT peakLMOHHBIA COCY B MUKPOBOSHOBOE YCTPOcTBO (B.3.4).

MporpamMupyoT MUKPOBOITHOBOE YCTPOWCTBO Ha Harpes [0 kuneHua (103 °C)

Ons npoBefeHnst aHanmsa xonocToil npobel oTéupatoT Bogy (5.1) B 06bemMe, paBHOM 06beMy Npobbl aHanu3u-
pyemoii Bogbl, ¥ NPOBOAAT ee Yepes Bce cTaguu obpaboTku aHanorndHo npobamM aHanuampyeMoi Bogbl. TpeboBaHus K
NpUeMNEMOCTU 3Ha4YeHUA XonocTol Npobbl yCTaHaBNUBAKT B CTaHAapTe Ha MeTo4 M3MepeHWii MaccoBOW KOHLEHTpa-
Lmu eneMeHTa B nNpo6e Bogbl.

Cne,qyeT NPUMEHATb MepHble konbel no FTOCT 1770-74 2-ro knacca TOYHOCTY.

)Cne,qyeT NPUMEHATL rpagynposaHHble NnuneTkn no NOCT 29227-91 wvnu nuneTkn ¢ ogHoi oTmeTkol no FOCT
29169- 91 2-ro Kracca TOYHOCTU, UK nuneTouHble go3atopsl no FTOCT 28311-89.

Cne,qyeT pykoBoacTBoBaTbca Tpeboanuamu MTOCT 31861-2012 ¢ ydeToM TpeboBaHWil cTaHAapTa Ha MeTof
M3MepeHMit MaccoBOi KOHLEHTpaumK snemeHTa B npobe Bogbl.

® )ykasaHHas TeMnepaTypa KMMEeHWs COOTBETCTBYET CTaHAapTHOMY (HOpManbHOMY) aTMOCKEpHOMY [aBreHnto
101,3 KkMa.
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MpoBOAAT MUHepanusauuto NyTeM kUNaYeHna B TedeHne 120 - 480 MuH. MocKonbKy TemnepaTypa kunexuns (103
°C npu 101,3 kMa) yMmeHblUaeTcs ¢ yBENMUMYEHWEM BLICOTHI Haf, YpoBHEM Mopsa U npubasnawT no 20 MUH K MUHUManb-
HOW ANUTEeNBHOCTU MUHepanu3aumm (120 MuH) Ha Kaxasle 1000 M NpeBkILIAIOLLUX YPOBEHE MOPS.

Mocne 3aBepLUeHUAMUHepanu3aLmmn, peakyMoHHOMY CoCyay AatoT oxXnaguTeCs.

MpomelBatoT oBpaTHEIA XoNoAUMEHUK BOAOR cTeneHn YuctoTel 1 (5.1) U NepeHOCAT CMEIBLI B peakLuUOHHBIA co-
cya.

OTCOEAMHAKT peakLMOHHbIA CoCys OT CUCTEMBI A4NA MUHepanu3auun. [JekaHTUpyroT MUHepann3aT B O4YULLEHHYO
KMcnoToi MepHyto konby (B.3.5).

[nsi KONUYECTBEHHOIO NepeHOCa aHanuToB peakUUOoHHbIA COCYA NPOMBIBalOT BOJON cTeneHn ductoTsl 1 (5.1) u
[ eKaHTUPYIOT CMbIBEI B Ty e MEpHyHo Konoy.

HoBogaT 06teM XWAKOCTM B Konbe fo MeTk'
JytoLiell NoAroToBKM Npobbl 1 aHanwsa.

MwHepanusat roToB ANs NPoBEAEHWA ONpeaeneHus.

B.6 Otuer

) nocrne foGaBreHns peakTBoB, KoTopble TPeGyloTes ANA nocre-

OT4YeT 0 NpOBeLEHUN MUHEpanusauumu JomkeH 6eiTb odopMneH nnMbo oTAensHo, B0 B COBOKYMHOCTU C MPOTO-
KONOM MOCNEAYIOLEro aHanuTM4Yeckoro onpegeneHus. B niobomM cnyyae oH JOMKeH cofepxaThb:

a) CChISIKy Ha HacToALWWA cTaHAapT,;

b) naeHTndmkaymo npobsl Bogbl;

¢) 06beManuKBoTbl U ero HeonpegeneHHoCTb, ecnu HeonpedeneHHocTe npesbiwaeT 0,5 %,;

d) ycrnoBus MuHepanusauuu,

e) ntobble OTKIMOHEHUA OT METOAa HAaCTOALLEro NPUIOXEHUS.

MNpu poBeseHUn o6Lema 10 MeTKN cneayeT NPUMEHSTL BOAY Mo 5.1 HAacTosLLEro cTaHAapTa.
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MpunoxeHune C
(cnpaBoyHoe)

MuHepanusauus B 3aKprT0ﬁ cucteme C ucnonb3oBaHuem HarpesaHuA
MUKPOBOJIHOBbIM U3NTYYE€HUEM

C.1 CywHoCTL MeToAa

AnuksoTy Npobbl BoAbl, KOTOpas MOXeT coagepxaTb go 20 I'/AM3 B3BELUEHHLIX BELLECTB U 0 5 I'/AM3 obwero op-
raHU4ecKoro yrnepoga, CMeLUMBaloOT C LLapcKoil BOAKOW U HarpeBaloT B MUKPOBOSHOBOW Neyn 4o TemnepaTypbl Bbille
TeMnepaTtypbl KUNeHUsi, MakcumansHo o 175 °C. Mpu TeMnepatype kuneuna 103 °C (npu aasneHun 101,3 klMa) MuHU-
ManbHaa ANWTENbHOCTb MUHepanu3auuu coctasnseT 120 MUH. MakcuManbHylo ANUTENbBHOCTL MUHEpanu3auun npu
3TOW TeMnepaType yCTaHaBMNWBAIOT PaBHOW YeTbIpeEXKPATHOW MUHUMaNbHOW ANUTENBHOCTU. YCTAHOBMIEHO, YTO Kak Mu-
HUManbHas, Tak U MakcuMarbHas ANUTENbHOCTb YMEHBLIAKOTCA B ABa pasa C yBENMYEHUEM TeMnepaTypbl Bbllie TEM-
nepaTypbl KUNeHUA Ha kaxable 15 °C.

Mony4eHHOMYyMUHepanu3aTy Npu Heo6XoAMMOCTHU AAIOT OTCTOATBLCA A0 OCEeAaHNA ocagka.

C.2 PeaktuBbl

Ucnonebsyrot PeakTuBLl, MpUBEACHHLIE B PasAene 5 HacTosiLjero cTaHaapTa. MpoBEPSIIOT UX YUCTOTY NyTeM aHa-
AU3a XONoCcToN NPobkI".

C.3 O6opynoBaHue

C.3.1 PeaKkunoHHbIA cocyfi, BLIMOMHEHHBIA U3 UHEPTHOMO MaTepuana (Hanpumep, U3 Topoyrnepoaa ¢ KpblLLKON
U3 TOro Xe MaTepuana) NpuUrogHelil Ans 6e3onacHoro NPUMEHEHUs1 B yKa3aHHOM guanasoHe TemnepaTtyp, BMECTUMO-
cThio 100 om®,

C.3.2 MukpoBorHoOBas nevb ¢ KOHTPOrieM TeMnepaTyphl UK KOHTPONEM MOLLHOCTM B KOMBUHaUUKN ¢ u3MepeHu-
eM AaBneHus.

TOYHOCTb M3MepeHMWiA TemnepaTypbl U faBrieHns rapaHTUpyeT paboTy B Npeaesax 3aliTpUXoBaHHOMO guanasoHa
Ha pucyHke 1HacToswero ctaHgapTta. 3To obecneunBaeT Takke MPOCAEXUBAEMOCTb K HALMOHaNbHBIM UK MeXAyHa-
POAHBIM 3TarnoHam TeMnepaTyphbl U iaBrieHus.

MwukpoBosiHoBas neyb AorxkHa obecrneumBaTb paBHOMEPHOE pacrnpefeneHne sHepruu, noctynatoLei Kk npobam.

Kamepa MWKpOBONHOBOW Ne4Yn AOMKHa ObiTb XOPOLWO BEHTUSIUPYEMOW M CTOMKOW K KOppo3uu. BeHTunsauua B
MWUKPOBOSTHOBLIX YCTPOWCTBAX ¢ KOHTPONEM MOLLHOCTU AOMKHA BbITb JOCTATOMHO CUMBHONW, YTOBLI NOAAEPKUBATL KOM-
HaTHYto TeMnepaTypy BHYTPU Kamepsbl.

C.3.3 MepHas kon6a® us 60opocunuKaTHOro CTekna BMecTUMOCTbIo 50 oM.

C.3.4 TepmoMeTp, OTKaNUBPOBaAHHLIA OTHOCUTENLHO HALWOHANLHOIO UMK MEXAYHapPOAHOro sTanoHa”. nana-
30H KanubpOBKM [OMKEH NepekpbiBaTb AWana3oH He meHee YeM oT 10 °C pgo 50 °C npu TOYHOCTU M3MepeHMl71 ao
*0,1°C.

C.3.5 NpagyvpoBaHHbIE NUNETKN

C.4 O160p Npo6

4 nnun gucnenHcepobl.

Mpobbl BoAbl KOHCEPBUPYIOT U O6pa6aTbIBaIOT B COOTBETCTBUM ¢ MCO 5667-3.

OtbupatoT anukeoTy (25,0 £ 0,1) cm® XOpOLO NepemMeLlaHHOW rOMoreHHoi Npobbl BOAbI.

Ecrnn B3BelLeHHblE BelllecTBa AenaloT HEBO3MOXHBIM OTOOp NpeacTaBUTENLHOW anuKBOTE U3BECTHOMO 06bema,
nopuuto Npobel 415 aHanusa oTbMpatloT MHBEIM CNoco6oM, HanpuMmep B3BelWwnBaHUeM. PaccuntbiBatoT 06bem, Ucxoas ns
€e Macchl, Mo BO3MOXHOCTU, CKOPPEKTUPOBAHHOW Ha Maccy WU NNOTHOCTb TBEPALIX BEWeECTB. YKa3biBaloT HeonpeaeneHx-
HocTb 0bbema, ecnim oHa npeBocxoauTt 0,1 cMm™.

C.5 lNpoueaypa MuHepanu3auun

TwaTenbHO NPOMLIBAIOT KUCSIOTON BCE YacTWU annapaTypbl, KOTOPbIE KOHTaKTUPYIOT C MUHEpPanu3aToM, a Takke
MepHyto nocyay (Hanpumep, Tennoi asoTHowW kucnotoii (5.3), pasbasneHHow go 10 % no o6vemy BofOW CTENEHN YUCTO-
Tl 1 (5.1).

[ns npoBeaeHns aHanusa XxonocToi Npobel 0T6MpatoT Boay (5.1) B 06beMe, paBHOM 06beMy Npobkl aHanu3u-
pyeMoii Bofbl, U NPOBOASIT ee Uepe3 BCe cTaaun o6paboTkn aHanornvyHo npobam aHanusupyemon sogbl. TpeboBaHua K
NpUEMIEMOCTU 3HaYEHUS X0nocTol NpobLl yCcTaHaBNUBAT B CTaHAApTe Ha METOA U3MEePEeHUH MacCOBOW KOHLUEHTpa-
Luu enemeHTa B npobe BoAbl.

2)CnieayeT NPUMEHSITL MepHble konbbl no FOCT 1770-74 2-ro Knacca TOHYHOCTH.

Mpn ucnonb3oBaHUM HACTOALEro cTaHAapTa cnefayeT NPUMEHATb TEPMOMETPLI, NOBEPEHHLIE B YCTAHOBNEH-
HOM I'IOEHAKe

)CnepyeT NpUMeHsITb rpafyupoBaHHble NuneTku no FOCT 29227-91 UNKU NUNETKN ¢ OHONH OTMETKo# no FOCT
29169- 91 2-ro knacca TOMHOCTU, UNU NUNeTouHbIe fosaTopbl no FOCT 28311-89.

®)CnepyeT pykoBoACTBOBaTLCA TpeGoBaHuamu FOCT 31861-2012 ¢ y4eTOM CTaHAapPTOB Ha MeToJ U3MepeHMil
MaccoBO#A KOHLEHTpaLuK aneMeHTa B npobe Bojbl.
10
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Ot6upatoT anmkeoTy npobbl (25,0 £ 0,1) Y nepeHoCcAT ee B peakUMoHHbIiA cocyq (C.3.1).

Ho6asnstoT (6,0 £ 0,2) cM® CONSIHOM KMCTOTH (5.2), a 3atem (2,0 £ 0,2) cm® a30THOM KMCnoTel (5.3). Mpu CUIBHOM
BCMeHnBaHMK [06aBNAOT O4HY UMW HECKOMBKO Kanenb aHTuecneHuBaTtens (5.4).

MepeMeLLMBatOT U OCTaBMAOT CMECH A0 3aBEPLUEHUA BULUMOW XMMUYECKOWR peakumu.

3akpblBatoT peaKkUMOoHHbIA cocyq U B3BELUMBAIOT ero. [omellatoT peakuMoHHbIA COCYh B MWKPOBOSHOBYIO NeYb
(C.3.2).

YcTaHaBnmBatoT nporpamMMy dYHKLMOHWPOBaHWA MUKPOBOSTHOBOIO YCTPOCTBA C KOHTPOSIEM MOLLHOCTM.

MeganeHHO NoBbILWAKT TeMNepaTypy MUHepanusyeMoi cMecu 4o TemnepaTtypbl T4 B AMana3oHe Mexay Temne-
paTypoit kunernua 103 °C (npw gasnexnuun 101,3 kMa) n Temnepatypoit 175 °C.

MpoBoASAT MUHepanusaLuio B TedeHUe nepuofa BpeMmeHn Lt He meHee 10 1 He Gonee 480 MWUH NpU JaBneHUu
101,3 kMa.

BelbupatoT 3HadveHus Tq u Ct Takum obpasom, 4Tobbl ToUKka Ha pUCyHke 1 HacTosWero craHgapTa, COOTBETCT-
BYtOLas STUM 3Ha4YeHUsM, ocTaBanach B Npegenax 3alTpuxosaHHoW obnacTu.

Koraa MuHepanuaaLus 3aKOHYUTCA, peakUMoHHOMY COCYAY AatoT OXMaamnTeCs.

B3BelunBatoT peakUMOHHLIA COCYA W AenatoT BelIBOZ 00 YCNeLHOM NPOXoX4eHWU MUHepanuaauum, ecnv noteps
Macchkl COOTBETCTBYET NoTepe Macchl NS CTaHA4apTHOro oGpaaua”, ANA KOTOPOro M3BECTHO, YTO MUHepanusauusi NPoxo-
AWT ycneLHo ),

BcekpblBatoT peakLUMOHHBIA cocya U NOMeLLatoT Noj BbITSXHYH BEHTUMALMIO.

[ekaHTUpyOT MUHepanunsaT B O4ULLEHHYIO KUCIOTOW MepHyto konby (C.3.3).

[nAa KONMMYeCTBEHHOrO NepeHoca aHanuToB peakUMOHHBIA cocyd NpoMbIBaloT BOAOW cTeneHn Yuctotel 1 (5.1)
MEePEHOCAT CMbIBLI B TY e MEPHYHO Konby.

[10BOAAT 06bEM XUAKOCTU B Kornbe 4o MeTkn®
JytoLleit noaroToBkM Npobel 1 aHanusa.

MuHepanusaT rotToe 4nA NpoBefeHUs ornpeferneHus.

) nocrne go6asnexHus peakTuBoB, KOTOpLIE Tpesyl'OTCH AnAa nocne-

c.6 I'Ipouenypa yCTaHOBIeHUAa 3aBUCUMOCTU MeXxay MOLHOCTbIO MUKPOBOJTHOBOIO U3NTY4Y€HUA U TeMne-
paTypoﬁ AnA CUCTeM C UsMepeHueM gaBrneHusa, KOHTponupyeMbiX NO MOLWHOCTHU

C.6.1 O6wwme TpeboBaHus

KoHTpornb HarpeBa B HEKOTOPLIX 3&KPbLITHIX MUKPOBOITHOBLIX CUCTEMaX ANA MUHEeparv3auumn ocywecTsnaeTca no
MOLLHOCTH, @ He no TemnepaType. OHW [OMKHBI ObITh OCHaLLEHBl 4aT4YMKOM ANA U3MepeHUid aaBneHus B cocyge. MNpo-
Luefypa yCTaHOBMEHUA 3aBUCUMOCTU MeXY TeMMNepaTypoil MUHepanusayuu n MOLHOCTLIO NpuesegeHa s C.6.2 n C.6.3.

C.6.2 Kanu6poBka MoLHOCTH

KanubpoBky MoOLHOCTM ANA nabopaTopHLIX MUKPOBOSTHOBLIX YCTPONCTBNPOBOASAT nepuogudecku. MameHeHuns
6onee 4yeM Ha 10 BT B BepXHeil YacTu JnanasoHa areKTpMYecKoid MOLHOCTK YCTpoiicTBa TpebyloT npoBefeHUs NoBTOP-
HOM KanMBpoBKM.

OBbI4HO JOCTaTOYMHO MPOBEAEHUS KannbpoBKKU AiBa pasa B TeYeHMWe roga.

MeTog kanubposku, Tpebytowminica ansa nabopaTopHLIX MUKPOBOSTHOBbLIX YCTPOWCTB, 3aBUCUT OT TUMa SNEKTPOH-
HOM cMCTeMbI, UCTMONbL30BaHHOW U3rOTOBUTENEM YCTPOICTBA, AN PeryriupoBaHUs MOLYHOCTU MUKPOBOMHOBOIO M3ryye-
HWs. HebonbLloe YMcno yCTPOWCTB XapakTepusyloTC TOYHOW U NPELM3UOHHON NIMHERHOW 3aBUCMMOCTBIO MEXAY YCTa-
HOBMEHHON 3MEeKTPUYECKOA MOLLYHOCTBIO (B MPOLEHTax OT MakCUMarnbHOro 3Ha4YeHWs1) 1 MOLLHOCTBIO MUKPOBOSTHOBOIO
n3ny4eHus, nornoweHHoro npoboi (ganee - MOLHOCTL MMKPOBOJTHOBOMO U3MyyeHUs). B Tex cnyvasx, Korga Mcrnonb3o-
BaHbl NUHEWHble CXeMbl, KarMbpoBoYHas xapakTepucTuka MOXET ObITb YyCTAHOBIIEHA MO METOAY ABYX Touvek. B
WHbIX Cry4Yasx UCMOMb3YIOT MHOMOTOUYEYHbLIN METO/,.

MHoroTouyeuHasi kanubpoBka BKITOYAET U3MEPEHUST NOMMOLLEHHOW MOLLHOCTU B LUMPOKOM AMnanas’oHe 3HaveHWi
MOLLHOCTH.

KanubpoBouHble TOYKM AOSMKHbI ObiTb cocpefoToyeHbl B6MM3M 0bblMHO Ucnornb3yemoro pabouyero guanasoHa.
HenuHerWHoCcTb 06LIYHO NPOSBNSETCA Y BEPXHEN rpaHuLbl Auana3oHa KanubpoBku.

M3mepsitoT MOLLHOCTb MUKPOBOJSTHOBOIO WU3MyYE€HWs, MOMMOLEeHHOro Npoboi, Npu 3HaYeHUN aNeKTPUYECKOW MOoLL-
HocTH paBHOM 100 % u 50 % oT MakcUManbHOro cornacHo OnNUcaHHOW HUXe npouefype U HaXoAAT 3HaYeHUe aneKkTpu-
YeCKoW MOLLHOCTY (B NpOUEHTax OT MakCUMarnbHOro), COOTBETCTBYIOLLEE 3a4aHHOMY NPOMEXYTOYHOMY 3HA4YEHMIO MOLL-
HOCTU MWUKPOBOSHOBOIO WU3MyYEHUs], MUCMOSb3ys MPSAMYIO MWHUIO, NMPOXOASLLYIO Yepe3 3Th ABe Touku. [pu HailgeHHoM
3Ha4YEeHWUMN 3MEKTPUYECKON MOLHOCTM M3MEepSIloT MOLLHOCTb MUKPOBOIHOBOIO M3nyveHus. Ecnv namepeHHoe 3HauyeHue
MOLLHOCTU MUKPOBOSTHOBOIO U3My4YeHUs1 He COOTBETCTBYET 3ajaHHoMy B npefenax +10 BT, To ucnonb3ayloT MHOroToue Y-
HYt0 KannbpoBky.

BulaepxuBaloT npu KOMHaTHOI TeMnepaType Maccy BoAabl, npuMmepHo 1000 r, B cTakaHe, KOTOPLIA 3HA4YUMO He
nornoLwaeT MUKPOBOSIHOBOE U3NyYeHUE (NOSNMITUIEH, NONMMPONWUIEH; CTEKNO HE pEKOMEHA YeTCs).

M3mMepaloT HavanbHy0 TeMnepaTypy Bofbl ¢ TouHocTbio fo + 0,1 °C.

MomelLLaloT 3aKpbITHIA KPLILLKOA cTakaH B MUKPOBOJSTHOBYHO NeYb.

BknioyaloT MUKPOBOMHOBOE U3IydYeHWe Npu 3aflaHHOM 3Ha4YeHWUMU 3IEKTPUYECKOW MOLLUHOCTU Ha 3afaHHbIA nepu-
oA BpemeHu, Hanpumep 120 c.

BblHUMaLIOT cTakaH.

DNpuMeHsitoT rocyaapcTBEHHBI CTaHAapTHBI 06pa3el| cocTaBa pacTBOpa ONpefieNAeMoro aneMeHTa.
9B nabopaTopnu NPOBOAST KOHTPOb KaUYecTBa M3MEPEHUIl B COOTBETCTBUM C TpeGOBaHUAMM CTaHAapTa Ha Me-
TOA U3MepeHMiA MacCoBOI KOHUEHTPaLMK onpefensieMoro arieMeHTa B npobe Bogbl.
'Mpy goBeaeHUN o6beMa 10 METKM CrieflyeT NPUMEHSTL BOAlY Mo 5.1 HacTosILLero cTaHAapTa.
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NHTeHCMBHO NepemMeLLMBaloT BOAY.
N3MepstoT KoHeYHyo TemnepaTypy Bogbl ¢ To4HOCTbo o + 0,1 °C.
MoLLHOCTL MUKPOBOMHOBOMO M3ny4veHus P, BT, paccunTeiBatoT No popmyrie

i}nc
p=—>2=
d (C.1)

roe AT - pa3HOCTb KOHEYHOW M HavarnbHOW TemnepaTyp, °C;

m - Macca BoAbl B CTakaHe, T,

Co- yAenbHasa TennoeMKoCTb BOAbI MpW NOCTOAHHOM AaBrneHun (Cp= 4,18 Iwer K,

t —3apaHHbIN Nepuof BpemeHu, ¢ (Hanpumep, t = 120 c).

C.6.3 KannbpoBka TemnepaTtypbl

[Mpn NOCTOSIHHOW KOMHATHOW TemnepaTtype U3MepsIoT AaBneHue napa B peakuMoHHOM cocyfe npu MUHepanusa-
Uumn p, kla, Npy pasnuyHbIX 3HaYEHUAX SNEeKTPUYECKOn MOLLHOCTH, ucnonbays (25,0 + 0,1) cM® BOAbI CTEMEHN YNCTOTI
(cm. 5.1), cMelLaHHOW C TOYHO TakuM e 06 bEMOM CBEXENPUrOTOBINEHHOW LiapCKON BOLKM, Kak Npu NpoBeAeHUN MUHE-
panusayumn npoo.

WMcnonb3ytoT BClonporpaMmy 3afaHus MOLLHOCTU B MUKPOBOITHOBOM NeYn W WCNOMb3YoT ANSA KaX4oro 3HaYeHus
MOLLHOCTN MAEHTWUYHYIO MOPLIMIO pacTBOPa CMECH CONSAHOW 1M a30THOW KUCNOT.

TemnepaTypy MuHepanusauun Tq, °C, COOTBETCTBYIOLLYIO U3MEPEHHOMY 3HAYEHWIO AaBflEeHUs MapoB pacTBopa
CMeCH COMsAHON U a30THOW KMUCHOT p, Kla, paccuuTeiBaoT No dpopmyne

T, =38,9 3,00 {(In p)2, (C2)

3aTeM ANS KaXKAoro 3HauyeHUs SeKTpUYecKoi MOLHOCTU HaxoaaT COOTBETCTBYIOLee 3Ha4YeHUe MOLLHOCTH MUK-
POBOJSTHOBOro M3nyyeHus cornacHo C.6.2, nocrne Yero yctaHaBMuBaloT 3aBUCUMOCTb MeXAy TeMrnepaTypoil MUHepanu-
3aLMKM 1 MOLLHOCTBLIO MUKPOBOSTHOBOIO U3MNYYEHNs B Ka4ECTBE KarlMbpOBOYHOA XapaKTepUCTUKM.

KanubpoBky TeMnepaTypbl NPOBOAAT 3aHOBO BCAKUIA pas, korga Obinu npoBefeHbl M3MEeHEeHUs: MUKPOBOSTHOBOWA
CUCTeMbl, Hanpumep ANsS onpeAeneHHOro TNa peakuMoHHOro cocyfa (reoMeTpusi, MaTepuar), cocTaBa MUHeparnuaye-
MoiA Npobbl unn o6bema MUHepanuaaTa.

Mpu aHanmae Npob nony4eHHyto kanubpoBOUHYHO XapaKTEPUCTUKY MCNONB3YIOT CNeAyIowmMM crnocobom:

- BeIGUpatoT TemnepaTypy T4 ANS MUHEpanusauun npoobbi;

- Haxo4sAT Tpebyemyto MOLLHOCTE MUKPOBOJTHOBOIO U3NYyYEHUS;

- HAXOAST 3HAYEHUE ANEKTPUHECKOW MOLLHOCTH, MCNONb3YA KanubpoBky nNo MoLHocTU no C.6.2.

MpumeyvaHunn

1 MpuMeHUMOCTb Npoueaypbl orpaHudeHa TemnepaTtypamu, MeHee 120 °C BcnefcTBUe BAUAHWUA paclUMpEHU]
BO3JyXa BHYTpMW cocyaa.

2 TemnepaTypHasn kanubpoBouHas xapakTepucTuKka crpaBefnuBa Ans 3HAYEHUS KOMHATHOW TeMnepaTypbl BO
BpeMs KanubpoBkU (Taca). ECNW KOMHaTHaa TemnepaTypa Npu NnpoBefeHU MUHepanuaaumm npob ( Ta sample) OTNNHAETCA
OT 9TOro 3Ha4yeHud, To HeobxoAUMO BHECTW MonpasKy ANA paccyuTaHHoil No dpopmyne (C.2) TemnepaTypbl, paBHyio
(Ta,sample - Tacal). [POBEPSIIOT, COOTBETCTBYIOT N NPU STOM YCMOBUA MUHEpanuU3aLum 3allTpUxoBaHHON oBnacTu Ha pu-
CyHKe 1 HacTosLero ctaHgapra.

C.7 Otvyer

OT4yeT 0 NpoBefeHMM MUHEpanusauun 4onxeH 6biTb odopmneH N6o oTAeNbHO, NGO B COBOKYNHOCTU C NPOTO-
KONOM MOCReAYoLLEero aHanuTu4eckoro onpeaeneHns. B niobom cnyyae oH A0NXeH cofepxaTth:
a) CChISIKy Ha HaCTOSLLMIA CTaHaapT,
b) naeHTudukauuio NPodsLI BOALI;
C) 06BLEMANUKBOTLI U €10 HEONPEAENeHHOCTb, €CNu HeonpeaeneHHoCcTb npesbiwaet 0,5 %;
d) ycnosusa muHepanusauum,
€) mobOble OTKMOHEHUA OT METOAA HACTOSLLIEro NPUIOXKEHUA.
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MpunoxeHue D
(cnpaBoyYHoe)

Muuepanusauuﬂ B 3aKprT0ﬁ CUCTeMe C ucnonb3oBaHUeM aBTOKINaBa
D.1 CywHocTb MeToAa

AnunkBoTY Npobbl BoAbl, KOTOpas MOXeT cogepxaTthb 4o 20 r/nm° B3BeLLEHHbIX BeLlecTB M A0 5 oM obLero op-
raHW4eckoro yrnepofia, CMELLMBAIOT C LlapCKOi BOAKON U HarpeBatoT B aBTOKMNaBe A0 TEMMNepaTyphbl Bhille TeMNepaTyphl
KuneHusa, makcumansHo go 175 °C. MNpu Temnepatype kunenma 103 °C (npu gaeneHun 101,3 klMa) MUHUManbHasa gnu-
TeNbHOCTE MUHepanusauun coctasnsaeT 120 MUH. MakcuManbHyo AMUTENBHOCTE HarpeBaHWs ycTaHaBnMBatoT PaBHOM
YeTbIpEXKPaTHOW MUHUMaNbLHOW ANUTENBHOCTU. YCTAHOBMNEHO, YTO Kak MUHWManbHas, Tak U MakcumanbHas AnuTenb-
HOCTb MWHepanuaaunn yMeHbLIaeTcA B ABa pasa C yBenu4YeHMeM TeMnepaTypbl Bhille TeMnepaTypbl KUMEHWA Ha KaX-
able 15 °C.

Mony4eHHOMYMUHepanu3aTy Npu HeoBXo0AMMOCTHU Aal0T OTCTOATLCA 40 OCefaHus ocafka.

D.2 PeaktuBbl

V|CI'IOJ'Ib3yI'OT peaKTVIBbI npuBeaeHHbIe B pasgene 5 HacTosiwero CTaHhapTa. I'IpoaepmoT UX YUCTOTY NYyTEM aHa-
nn3a XornocTown I'Ip06bl

D.3 O6opynoBaHue

D.3.1 PeakunoHHLIA cocyl, BeINOMHEHHBIA U3 MHepTHOro Matepuana, npurogHelid gnsa 6esonacHoro NpUMeHeHNs
B YKa3aHHOM JjarnasoHe TeMnepaTyp, BMECTUMOCTbI0 100 cm®.

D.3.2 ABTOKNaB C perynmpyemelM gaBneHneM, No3BOMAIOWMUM yCTaHaBNMBaTb 3a4aHHylo TemnepaTypy MUHepa-
nusauum B nHTepsaneTemnepatyp mexay 103 °C un 175 °C.

TOYHOCTb M3MEPEeHWid TeMnepaTypbl U AaBneHUs faBneHns rapaHTupyeT paboTy B npeaenax 3aliTpUxXoBaHHOMO
fAnanasoHa Ha pucyHKe 1 HacTosALero cTaHgapTa. OTo obecrneymBaeT TakKe NPOCNeXMBAEMOCTb K HaLMOHarbHbIM UK
MeXAyHapOAHbIM 3TanoHam TemMnepaTypsl 1 AaBeHns.

D.3.3 MepHas konba 2 ya BopocunukaTHoro cTekna BMecTuMocTeo 100 oM.

D.3.4 OunsTpoBanbHan 6ymara Ha ocHoBe Lenntonossl, 6e3sonbHas, co cpeiHUM pa3MepoM Mop 8 MKM Unu me-
Hee.

D.3.5 MNpaayvpoBaHHble nuneTkn®

D.4 OT160op npob

W AUCneHcephl.

Mpo6bl BoAbI KOHCEPBUPYIOT K o6pa6aTb|Bar0T B cooTBeTCTBUM ¢ MICO 5667-3.

OTt6upatoT anuksoTy (50,0 = 0,2) cm® XOpOLO NepemeLlaHHoi FoMoreHHo Npobbl BoAb!.

Ecnun B3BelleHHbIE BelllecTBa AenatoT HEBO3MOXHLIM 0TOOp NpeAcTaBUTENBHOW anuKBOTHI U3BECTHOMO 06bema,
nopumio Npobbl ANsA aHanu3a oToMpatoT MHLIM CNOcO60M, HanpuMmep B3BelLMBaHUEM. PaccuutbiBatloT obbeM, ucxoas ns
ee Macchl, N0 BO3MOXXHOCTW CKOPPEKTUPOBAHHON Ha Maccy M NNOTHOCTb TBepAbIX BELEeCTB. YKa3biBaloT HeonpejeneH-
HOCTb 0bbema, ecnu oHa npesocxogut 0,2 cM”.

D.5 lNpoueaypa MnHepanusauuu

TuwlaTenbHO NPOMLIBAIOT BCE YacTW annapaTypbl, KOTOPble KOHTAKTUPYIOT C MUHEePanu3aToMm, a TakkKe MepHYyLo
nocyay (Hanpumep, Tennol as3oTHOW kucnoToi (5.3), pazbasneHHoi fo 10 % no o6bemy BOAOW CTENEHU YNCTOTHI 1
(5.1).

Otbupatot anukeoTy npobel (50,0 £ 0,2) cM® M NepeHOCSTT ee B peakLMoHHbIi cocya (D.3.1).

Ho6asnstoT (12,0 £ 0,2) cM® consHoii kucnoTel (5.2), a 3aTem (4,0 + 0,2) cM® a30THOI KUCNOTBI (5.3). Npu cune-
HOM BCNeHUBaHWM J06GaBAAIOT OAHY MUIM HECKONbKO Kanenb aHTuBcneHusatens (5.4).

MepemelumBaloT N OCTABNSAIOT CMECH 40 3aBEpLUEHUS BUAUMOA XMMUYECKON peakunn.

3akpbIBaloT peakUWoHHbIN cocys U B3BelLMBaloT. [omellaloT peakyMoHHbIn cocya B aBToknas (D.3.2).

HacTtpausatoT c6poc faBneHns Ha 3HaYeHUe, paBHOE AaBlieHWUIO MAapoB BOALI NPU TEMNEpaType MUHEpanu3auum
Tq. Qonyctumo ntoboe sHaveHune Tq mexay 103 °C n 175 °C.

BkntovaloT aBToKNaB.

YOnsa npoBeaeHns aHanusa XonocToii Npo6kl oTEMPaloT BoAy (5.1) B 06beMe, paBHOM 06beMy Npobbl aHanu3sm-
pyeMoii BOAbI, M NPOBOAAT ee Yepes Bce cTaguu 06paboTku aHanorMyHo npoGam aHanusupyemoii Boasl. TpeGoBaHuA K
NpUeMNEMOCTH 3HAYEHNUS XONOCTOM Npobhbl ycTaHaBNUBAlOT B CTaHAapTe Ha MEeToA W3MepeHUn MaccoBOW KOHLeHTpa-
Uun anemeHTa B Npobe BOALI.

2 )CnenyeT NPUMEHATL MepHble konbbl no FTOCT 1770-74 2-ro knacca TOMHOCTW.
CnepyeT NpUMeHATb rpagynpoBaHHble nuneTkn no FOCT 29227-91 unu nuNeTkn ¢ ogHoi oTmeTKoi no MOCT
29169-91 2-ro Knacca TOMHOCTH, UNKU NUNeTouHble go3aTopbl No FTOCT 28311-89.
CnenyeT pykoBogcTBoBaThCA TpeboBaHuamu MOCT 31861-2012 ¢ ydeTom TpeboBaHUi cTaHfapTa Ha MeToj
n3MepeHnit MaccoBOM KOHLUEHTpaLUn aneMeHTa B npobe BoAabl.
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MopaepxusaloT TeMnepaTypy MUHepanuaauun Ty B Te4eHWe 3afiaHHoro nepnoaa epemenu Ct.

BbiGupatoT 3HaueHuss Ty 1 Ct Takum obpasoM, YTOObl COOTBETCTBYIOLLAS UM TOYKa OCTaBanack B nNpejenax 3Ha-
YEeHMW, NOKa3aHHLIX 3aLLITPUXOBaHHON 0bnacTbio Ha pUCYHKe 1 HacTosLlero ctaHgapra.

BulkniovaloT HarpeBaHue U 4aloT aBTOKIaBy OCThITh.

B3BelUNBalOT peaKkUMOHHLIA cocyz U AenaloT BeiBog 06 ycrnellHOM NpOXOXAEHUM MUHepanusauun, ecnu noteps
Macchl COOTBETCTBYET NoTepe Macchl Ansi CTaHAapTHOro o6pasija”’, NS KOTOPOro U3BECTHO, UTO MUHEPANNU3aLNA NPOXO-
aut yCI'IeLIJHOQ).

BckpbIBalOT peakUMOHHBIA COCyA U MOMELLAIOT NOA BbITSKHYHO BEHTUMALMIO.

JekaHTUpyoT MUHepanusaT udepes dunbTpoBanbHylo bymary (D.3.4), cobupas dunbTpaT B MepHyo Konby
(D.3.3).

MpombiBalOT peakuUUOoHHbLIA cocysl BofoW cTeneHn YuctoThl 1 (5.1) M fekaHTUpyloT cMbIBbl Yepes puneTpoBans-
Hyto 6ymary (D.3.4). CobupatoT ounbTpaT B Ty Xe MegHer Konoy.

Jl0BOAAT 06beM XUAKOCTH B konbe Ao MeTkM™ nocne AoGaBneHUsi peakTMBOB, KOTopble TpebytoTea ANA nocne-
Aylowleit noarotToBku Npobel U aHanusa.

MuHepanusaT rotoB Ans nNpoBeAeHns onpefeneHns.

D.6 Otvet

OT4eT 0 NpoBEASHUN MUHEpanusaummn gomkeH 6biTb odopmMieH nMbo otaensHo, NGO B COBOKYMHOCTN C NPOTO-
KONOM MoCneAyoLWero aHanuTuyeckoro onpegeneHus. B niobom cnyyae oH fonKeH copepxars:

a) CChISIKY Ha HaCTOSLLMIA cTaHaapT,

b) naeHTudukaumio npobul BoAHI;

¢) 06veM anuKBOTHI U €ro HEOTNIPEAENEHHOCTL, ECNU Heonpe eneHHOcTb NpeBbiwaeT 0,5 %;

d) ycnosua MuHepanusauuu,

e) ntobble OTKNOHEHUS OT MeToZa HACTOSALLErO NPUITOKEHUS.

MpuUMeHsIOT rocyapcTBeHHBI CTaHAapPTHBI 06paseL, cocTaBa pacTBopa OMpe/eNAeMoro aNeMeHTa.

'B nabopaTopuu NPoBOASAT KOHTPOIb Ka4ecTsa U3MEPEHUil B COOTBETCTBUM C TPeGOBaHUAMN CTaHAapTa Ha Me-
TOA W3MEpeHMii MaccoBOii KOHLEHTpaLMMU snemMeHTa B Npobe Bogb.

)Mpu foBefeHUN 0GbeMa 10 METKM CrieflyeT NPpUMeHsITL BOAY Mo 5.1 HacTosiLLero cTaHaapTa.
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MpunoxeHue E
(cnpaBo4Hoe)

MpoBepka 3acpcpeKkTMBHOCTHU K

3hheKkTUBHOCTE NpoLeaypbl MUHEpPaNu3aL M MOXeT OblTb NPOBEPEHa NYTEM:

- aHarnunsa xornocTon I'Ip06bl ana I'IE)OBepKI/I Tpe6OBaHI/Il7I YUCTOThI;

- aHann3a cCtTaHgapTHOro o6pa31_|,a ),D,J'IH NpPOBEPKN BbiXoAda, NpaBUNIbHOCTU NI NPELUU3NOHHOCTH,

- aHanmaa KOHTPOSILHOWA I'IpO6bI3) ANA NPOBEpPKK MPELU3NOHHOCTMH,

- aHanu3a paboyeii npobbl 6e3 fobaBKkK U ¢ J06aBKON N3BECTHOrO KONMYeCTBa (HEMUHEPaNM3oBaHHOMO) aHanuta
ana onpefeneHnAa Belxoga anAa Mmatpuubl peaanon npo6b| unu ana onpejeneHHbix ¢)OPM aHanuTa.

B na6opaTopuu NpoBOASIT KOHTPOMb KauecTBa U3MepeHUil B COOTBETCTBUN ¢ TPeGOBaHUSIMU CTaHAapTa Ha Me-
Toa VI32/IepeHI/II7I MaCcCOBOIi KOHLIEHTpaL MK OnpeaensieMoro afiemMeHTa B npoGe Bogbl.
) [pMMeHSIIOT rocyAapCTBEHHBIN CTaHAapTHLIN 06pasel| cocTaBa pacTBopa ONpefeNiieMoro sfieMeHTa.

3)|_|[C)I/IMEHFHOT KOHTPOJTIbHYHO I'Ip06y uccnegyemoro obbekTa BOAbl U3BECTHOIO CoCTaBa.
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MNpunoxenne AA
(cnpaBoyHoe)

CBeeHNsA 0 COOTBETCTBUU CCbUTOYHLIX MEXAYHAPOAHbIX CTAaHAAPTOB
HauuoHaNbHbIM cTangapTam Poccuitickon dPepepaunm
(v perCcTBYIOWUM B 3TOM KayeCTBE MeXrocyaapCcTBeHHbIM CcTaHaapTam)

TabnuyadAA1

(O603HauYeHMe CChINIOHMHOro MexayHapoaHoro CTeneHb co-
CTaHAapTa OTBETCTBUA

O6o3Ha4eHne U HanMeHoBaHue COOTBETCTBYHOLLEro Ha-
LUMoHanbHOro cCtaHgapTa

NCO 3696:1987 MOD

FOCT P 52501-2005 (MCO 3696:1987) «Boaa ans na-
GopaTopHOro aHanusa. TexXHU4YecKue ycroBusi»

NCO 5667-3:1994* NEQ

FOCT 31861-2012 «Bopa. Obwne TpeboBaHus K oT60-
py nNpo6»

" 3aMeHeH Ha MCO 5667-3:2003.

MpuMeyaHune — BHacTosIlel TabnuLe UCNONb3oBaHbl CNEAYIOWME YCrOBHbIE 0603HAa4YEHNs CTeNeHn CoA

OTBETCTBUA CTaH4apPTOB:!

- MOD — MoauduLmMpoBaHHble CTaHAapThl;
- NEQ - HeaKkBMBaneHTHbIe CTaHAapTbl.
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