PEANEPANTBHOE ATEHTCTBO

Mo TEXHNYECKOMY PETYIMPOBAHWNIO N METPOJIOI I

HALULWOHANBbHbIW FTOCTP

CTAHOAPT
POCCUWNCKOW 8.897—
PEOEPALUN 2015/

IEC/TR 62781:2012

FocypgapcTBeHHas cuctema obecneyeHus
eAVNHCTBa U3MepPeHUA

YNbTPA3BYK

MeToAbl NOATOTOBKU BOAbl A4J1A Y/IbTPa3BYKOBbIX
N3MepeHnii

(IEC/TR 62781:2012, Ultrasonics — Conditioning of water
for ultrasonic measurements, IDT)

M3paHne oduumanbHoe

MN\I N

CoxaLpny doerm
201»


http://www.mosexp.ru

rOCT P 8.897—2015

MNpegncnosne

1 NOArOTOBJ/IEH Bcepoccuiickum Hay4HO-UCCref0BaTeNbCkMM MHCTUTYTOM (DU3UKO-TEXHUYECKUX U
pagnoTexHuyecknx namepennin (ryrn «BHNNOTPK») Ha ocHOBe COH6CTBEHHOrO NepeBoga Ha PYCCKUIA A3bIK
aHrN0a3bI4YHOl BEepCcUn MeXyHapoAHOro AOKYMEHTa, yKa3aHHOro B MyHKTe 4

2 BHECEH TexHuyeckum KomuTeToM no ctaHgapTtusaunm TK 206. MK 206.14 «3TasioHbl U MOBEPOYHbIE
CXeMbl B 061aCTV N3MepPEHUIA akyCTUUYECKNX, TMAP0aKyCTUYECKUX N TMAPON3NYECKUX BENNYNH»

3 YTBEPX/IEH N BBEJIEH B IEVCTBUE [Mpukazom ®efepanbHOr0 areHTCTBa N0 TeXHUYECKOMY pe-
ryIMpoBaHuio U MeTposiornm ot 27 oktsabps 2015 r. No 1636-CT.

4 HacToswuii cTaHdapT UAEHTUYEH MexayHapogHoMmy fokyMeHTy IEC/TR 62781:2012 «YnbTpassyk.
MoproTtoBka BoAbl A4/18 YNbTPa3BYKOBbIX M3MepeHuii» («Ultrasonics — Conditkining of water for ultrasonic
measurements». IDT).

TexHnyecknin oT4eT NoAroToBAeH TexHuyeckum komutetom M3IK 87 «YnbTpassyk».

HaumeHoBaHue HacTosLLero ctaHjaprta U3MEeHEHO OTHOCUTE/IbHO HaMMEHOBAaHUSA yKa3aHHOro Mexay-
HapoaHOro fokKyMeHTa Ans npusefeHus B cootBeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpu NnpyMeHeHn HacToALEero cTaHaapTa pekoMeHAyeTCs UCN0/1b30BaTb BMECTO CChI/TIOYHbIX MEXAYHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHIOLLME UM HaLUMOHaNbHble CTaHAapTbl Poccuiickoli ®enepaunm, cBegeHns o
KOTOpPbIX NpvBeAeHbl B [ONOMTHUTE/TILHOM MpunoxeHuun JA

5 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHNs HacTOosLWero craHgapTa ycTaHosneHol B FTOCT P 1.0—2012 (pasgen 8).
MHdopmauma 06 M3MeHeHMAX X HacTOosWeMY CTaHAapTy nybnvkyeTca B eXerogHoM (Mo COCTOSHUIO
Ha 1 AHBaps Tekylero roga) vHopmaunoHHOM ykasaTene «HauwoHanbHble CTaHAapThl». a TeKcT
N3MEHeHWI N NONPaBOK — B eXXeMeCsAYHOM MHOPMaLMOHHOM yKa3aTene «HaunoHanbHble CTaHgapThi». B
Cnydyae nepecMoTpa (3amMeHbl) UM OTMEeHbl HACTOALLEro cTaHjapTa cCooTBeTCTBYOLee yBeoM/IeHne
6yfeT ony6/vMKoBaHO B eXeMecAYHOM MWHAOpPMaUVOHHOM YykasaTene «HauuwoHanbHble CTaHAapTbi».
CooTBeTcTByOWasa MHopmaums, ysegoMIeHne N TeKCTbl pasmewarnTCA Takke B MHPOPMaLOHHO
cucTeme o6LLero nofb3oBaHNa — Ha ouumnanbHOM caiiTe PefepanbHOro areHTCcTBa N0 TeXHUYeCKoMy
perynmpoBaHuio 1 MeTposornm B ceTun HTepHeT (www.gosf.ru)

© CraHgapTuHdopm. 2016

HacToAwwit ctaHaapT He MOXeT GblTb MOSIHOCTHIO UIM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
NPOCTPaHEH B KAUECTBe OULMANLHOMO N3aaHus 6e3 paspelleHust defepanbHOro areHTCTBa No TeXHNYecko-
My PerynupoBaHuio u MeTposiorm



FOCT P 8.897—2015

CopepxaHue

1 OBTIACTD MPUMEHEHMS c...eeutiiatieitieaueesteeateesueesteeaseesabesbeeseeeheesaeeasbeaas e ke e ehee e aeeshbeehb e b et eb e e eaeeambeeeseanbeebeeeneesnbesnneasnean 1
2 HopmaTuBHbIe CCbIKK
3 PACTBOPEHHDBIE TA3DI.cciiiiiiiiiiiiaiiiieeee ittt e et e e st e e e st e e e e eanreee e e sennneeeeeaene
3.1 OBLUME TOTTOMEHMS et eueieeteteeiiee e teee e ette e st e e s ae e e e abeeesaseeaateeansbeeeas b e e e st e e e R be e 2a ke e e eas e e e be e e ehbeeenbeeannbeaebseeannaeaas 1
3.2 XUMUUECKME IMETOLB . ..eteeeitieeee ettt e e e ekttt e e e eae et e e e e ebe et e e e et b e et e e 2 e et e e e e aa e e et a4 e s be et e e e s nbe et e eanbbe e e e annnneeeeannnnee 2
3.2.1 OBLUME MOSTOKEHUSA ..eiericeieeeiiiesiiieie et 2
3.2.2 flo6aBnieHne CyNbMUTA HATPUS ....oovieeiieeiiiiiisiee e 2
3.3 DUIBUMUECKME METOLDBL.ccuttiiiriiiitie ettt et e sttt et e e e ebe e e shs e e et e e e e s se e e s be e e s b e e s sbae e e sbe e e s aa e e s aae e e ebseeeasa e e s anenassneesanneeanns 3
3.3.1 OBLUME MOTTOMEHMS ..ttt ettt ettt et b ettt er ettt b e eat e e bt e e he et ettt e ee e e et e nbeebeenbeenreenbees 3
3.3.2 [lerazaumsl BaAKYYMUPOBAHMEM.......cccveeeirierreiririeateteereesaieeesssesesseeessnneesseesaseeeseneesssaeesneessineesnreeens 3
3.3.3 PeuupKynaums NP MOHMKEHHOM [ABITEHMM ......ccoiuiiiireeeeiiieeteeieieee sttt e e siee e sre e snneesneeeneenas 3
3.3.4 [lerazauusi C NOMOLLBK KOHTAKTHBIX QIMITBTPOB. ...uviuteiriireateesieesstesasesteesseeseesieesinenseesteesneesneeseeenees 4
335 KUTMAUBHME ..ot b s b e e e sa e sre s 5
3.4 MeTOAbl OUEHKN KAUECTBA [ETABALLMM .. .eeveeeietireeeeitttteeeesttaeeeesssssaeeeesssteeeeesaaseeeeessneeeeesansseeesesnnnseeeeensnseens 5
3.4.1 O6wme nonoxeHus
3.4.2 ONTEKTPUUECCKME METOMDBccuveteuitteantteeaiteeeattee ettt easeeeasseeaseeeesseeessseeeame e e sasbe e smbe e e aaneeabeeenbbeeanbeeennneeannneas 5
3.4.3 ONTUUECKNE METOLDIueeeeeiuurieteiiiirteeessuteeteeasstareeeassssaeeesasssaeeeaasssseeeesasssseesasssseseessasssseesassssesessssnseseees 5
3.4.4 TIOBTOPHOE HACBILLLEHNE TA30M....eoveiiiiiieereeiirieeeeeiinreeeesinees 6
4 PACTBOPEHHDBIE MOHDBI c...eeeiiieieiiiieie ittt

4.1 O6wme NoNoXeHUs
4.2 XuMnyeckne metofabl

4.2.1 OBLUME MOMOMKEHMSA vttt 7
4.2.2 /NOHOOOMEHHUKW. ...ttt ettt 7
4.3 dusnyeckne metTosbl 7
4.3.1 OOBLUME MOSMOMEHMS vttt ettt ettt ettt ettt h e ea e et e sh e e et e e ea e e eh e e eee e et e e eheeebeeeteenreeneeenneenreenreenns 7
4.3.2 Anctunnauusa............. B PSP PSTPPPROPN 7
2.3.3 OBPATHDBIM OCMOC .. teetieuiiesteeuteeatee it ettt ess e e sae e bt e bt e bt ess e e st e bt et e e s bt es bt e et e bt e bt eeb e es st e neeeateesnenabeeneeenee 8
4.4 MeTOobl OLEHKN KAUECTBA JEUMOHMBBLIMM .. ..eeiirieiierieeieieetee ettt ere e sre et sen e e e nne e es 8
4.5 MNoBTOpHaa NoHMU3aunsa
S =Y oY (o LT oI T o T T = o S
5.1 OOLUME MOTOMKEHMS ... ueeeureeiteeeitteaaueeeassteestseeastesasteeateeaassesaasseeassseeseseassseesssaeaaseeeanseeesssaeasseeesssneensseennsennns 8
5.2 XUMUUECKME METOLDBI.veeteuetieeeesieeeeesaaiaeesassneeeseesassaeeaeassntseaeeasssaeaeaasstseeeesassseeessassseeeessaseeeesssssseesessnnseneens 9
5.2.1 OOLWME MOMOKEHUS c.vvviereeeiieeireeeeiee e ...9
5.2.2 l06aBNEHNE XTOPCOAEPIKALLNX XUMUKATOB. ... veeuvientienteeneeateasueanteasseenseesseesseassessseessesseeessesssesnsesnsess 9
5.2.3 lo6aBrieHNe XUMUKATOB, COLEPMKALLNX M E LB ..ccruvrreurrrenureeanineeateeaaseesaieeesaseeessseessseesnseesnressnnnesnnes 9
5.2.4 flobaBrieHne XMMNKATOB Ha OCHOBE Cepebpa......ccceveennee. 9
5.3 OU3NYECKMNE METOOD .eevveeeeiiieeeeiiiieeenene
5.3.1 OBLLNE MOMOMEHMS .eeienetieeeieeeteeaiteesuteaeteeesateeesbseeabeeaasseaaabeeaasbeeeasse e ebseesabe e e saseaanbeeebbeeanbeeeanbeesannean 9
5.3.2 O6paboTKa yNbTParoIETOBLIM CBETOM......ceeieeeeaieeanieeanes 10
5.3.3 MeTOAb!l KABUTALMM.....eveiiiiiiiiiii et 10
6 B3BELUEHHDIE MPUMECH ... eeiiitiieitieaitee ettt sttt st e st e e s b e e e she e e e ab e e e b b e e e sbe e e s sbee sk b e e e be e e e se e e s s e e e ebaeeeaneeesnnensnaee e 10
6.1 O6LMe NoNoXeHUN 10
6.2 DUBNUECCKME METOIBI.c.ueiiiiiieeitiieiiteteiteestee et e st eers e e e areeese s e e eate e eesse e et s eeaabee e e sre e e bneesaneseerneeseneeennneeannneenes 10



rOCT P 8.897—2015

6.3 TOBTOPHOE 3arPA3HEHNE MUKPOUACTULLAMM . ...oiiiiiiiiiiiiiieesteee ettt st sae e saa e sanee e 1
7 TeMNepaTyPa BOLbl .....cccoveeeeuirerieniree e e snee s

7.1 O6Lme NonoXeHns

7.2 VICTOUYHUKN Tenna B yIbTPA3BYKOBOM UIMEPUTENIBHOM BaKE........oieeureeereireeienreeeeiee e n
8 MpuMepbl HeJOPOTNX CUCTEM BOLOMOATOTOBKM . ....c.vevieeireeestere st sseeseeeesreseesresne e e e eesresreen e seeseesrenneane e 12

8.1 bak Ana rmapooHHbIX N3MepeHNit

8.2 Cocyp ANs cUCTEM YPaBHOBELUMBAHUSA PAANALNOHHOM CU TT Bl .eoiueeiiiiiiiieeieiesieesieesieesieesieesieesiaesieeseenns 13

MpunoxeHve A (cnpaBoyHoe) CBefeHNss 0 COOTBETCTBUM CCbITIOYHBIX MEXAYHAPOAHbIX CTaHAAPTOB
CCbI/TIOYHBIM HaUMOHaNbHbIM CTaHfapTam Poccuiickoii degepaunu... .
(53T a1 oL o= Yo o1 F OO P OO U PP OPRUPPTPPINt




FOCT P 8.897—2015

BBepeHve

MHorve ynbTpa3ByKoBble N3MEPEHUSI MPOBOAAT B BOAE, KOTOpasi ABNSETCS HEA0POroii v Ierko4ocTyn-
Hoi cpefoit ¢ yaenbHbIM akyCTUYeCKUM UMMNEeSAHCOM, 6IM3KUM K UMMEeaHcy GMoornieckoii Tkain. OaHako
06bluHas BOLONPOBOAHAS BOAA HE NMOAXOAWUT ANS YNbTPA3BYKOBbLIX M3MEPEHUid, Tak Kak COAEPXUT MHOTO pac-
TBOPEHHBIX. a6COPOMPOBAHHbBIX U B3BELLEHHLIX MPUMeCeii. VIX NpucyTCTBMEe MOXET NOBAWSATb HA pesynbTaTbl
U3MEpEHWiA B CBA3N C TEM. YTO:

- pPacTBOPEHHbIE Ta3bl IETKO BbIAENATCS U3 BOAbI MO BO3AECTBMEM BbICOKOTO aKyCTMUYECKOro AaBse-
HUSI pa3pexxeHnst UM HarpeBaHusl, YBENMYMBAIOLMX ra3006pasoBaHme. ITu My3bipbKK HE TONbKO SBASIOTCS
HeXenaTeslbHbIMU TOUEUHbIMI OTPAXATE/ISIMA, HO U YBENMYMBAIOT BEPOSITHOCTb BO3HUKHOBEHUS KaBUTaLWY;

- PacTBOPEHHbLIE MOHbI MPUBOAAT K YBE/IMUYEHUIO NPOBOAUMOCTM BOAbI, KOTOPasi B CBOIO ouepesb MOXET
BIMSITb HA BbIXOAHOW CUTHA HeaKpaHUPOBaHHOTO rMApPochoHa. Kpome Toro, ecnv o6opyaoBaHue 6yaeT JoNro
HaxoAMTbCSl B MOHM3MPOBAHHOM pPacTBOpE, TO Ero NOBEPXHOCTb ByAeT NOCTENEHHO MOKPbIBATLCS C/IOEM OT-
NIOXEHUI (HanpumMep, CoNsMU KanbLus);

- Guosioruyeckas aKTMBHOCTb BHYTpY 6aka ¢ HEMOATrOTOB/IEHHOI BOAOM cnoco6CTBYET BO3HUKHOBEHMIO
HeXenaTefibHOW NIEHKM Ha BCEX MOBEPXHOCTSX. [loCTaTOYHO ANUTE/IbHOE CyLLecTBOBaHUE GMOMOrNYeckoi
aKTMBHOCTU NPUBOAUT K HEXENATENbHOMY YXY/LLEHWIO YC/IOBUIA OKpYXaloLLieli cpelbl 415 onepaTopa 1 MoXeT
HaHEeCTW Bpef ero 30pOoBbH0.

UT06bl MMHUMMW3MPOBaTh 3T 3(hhekTbl, HEO6XOAMMO MPOBECTU CMeLManbHyo NOATOTOBKY BOAb.

3TN Npo6aemMbl XOPOLIO U3BECTHbI U OTPaXeHbl BO MHOMMX cTaHgapTtax M3K. o6blyHO B BuAe cnpa-
BOYHbIX NPUMOXeHUiA. Lienb HacTosLero cTaHgapTa — UHADOpPMUpoBaHKe onepaTopa 06 YHUULMPOBAHHbIX
crnoco6ax NOAroTOBKU BOAbI A/151 YNIbTPa3BYKOBbIX U3MEPEHUIA. B HacToslieM cTaHAapTe pacCMOTPeHbl Bce
aTanbl BOAOMNOArOTOBKM, AaHbl NPUMEpPsI Hanbonee NOAXOAALIMX A/1s 3TOT0 METOOB.
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HALUWOHA/NBbHBIN CTAHOLAPT POCCUNCKOW SGEALEPALUMN

lFocypapcTBeHHas cucTeMa o6ecnedyeHusi eiMHCTBA N3MepeHuii
YNbTPA3BYK

MeToAabl NOArOTOBKN BOAbLI 417 YNbTPa3BYKOBbIX M3MepeHVIVI

State system for ensuring the uniformity of measurements.
Ultrasonics. Methods of conditioning of water for ultrasonic measurements

fata BBegeHus — 2016—07—01

1 O6nacTb NPUMeEHeHUs

HacToswwnii ctaHaapT pacnpocTpaHsieTcst Ha MeTofpl:

- fJerasaumu Bofbl, UCMOMb3yEMOIi Npu yNbTPa3BYKOBbIX U3MEPEHNMSIX B Ka4ecTBe Cpefbl pacrnpocTpa-
HeHwsi;

- CHWXEHWsi cofilepXaHus NOHOB B BOAE, UCMNO/b3yeMoli Npy YNbTPasByKOBbIX U3MEPEHUsIX B KauecTBe
cpefbl pacnpocTpaHeHus;

- CHWXEHWsi coaepxaHusi 61010rMYeckux npumeceil B BOAe, WCMO/b3YEeMON MpU YbTPa3ByKOBbIX U3-
MepeHUsX B KauecTBe cpefbl PacnpoCcTpaHEeHNs;

- CHWXEHWsi CoAepXaHus NpUMeceii, B3BELLEHHbIX B BOAE, UCMOJIb3YEMON NPU YNbTPa3BYKOBbLIX N3Me-
peHUsX B KauecTBe Cpefbl PacnpocTpaHeHus.

HacToswnii ctaHaapT NpUMEHUM /151 BCEX U3MEPeHUii NapameTpoB ybTPa3BYKOBbIX NOJEN, B KOTOPbIX
cpefoii pacnpocTpaHeHus ynbTpassyka siBNseTcs Boja. KauecTBo v MeTofbl MOArOTOBKA BOZpI, MCMO/b3ye-
MOii B cUCTeMax ypaBHOBELUMBaHUS paauaLMoOHHOR CUsibl, MOTYT OT/IMYATLCA OT COOTBETCTBYIOLMX Tpe6oBa-
HUiA K BoAe, UCMO/b3YEMO NPK U3MepeHUsX NapameTpoB Y/bTPa3BYKOBbIX MOJEA C MOMOLLbI MMAPOGOHOB.
Ons aTvx Ueneit MoryT Takke NPUMEHSTLCS XUMUYECKME METOAb!I MOAFOTOBKM BOAbl {HANpUMep, ¢ UCNosb30-
BaHMWeM anbruyugos). OAHAKO B HACTOSILLEM CTaHAapTe pacCcMaTpMBAIOTCS TOIbKO T€ XMMUUYECKUe CPeacTBa,
KOTOpble NOAXOAAT AN U3MEPEHUIA aKyCTUUYEeCKOro AaBNeHUs U MHTEHCUBHOCTU Y/bTPa3Byka.

2 HopmaTtuBHbIe CCbISIKA

B HacToswem cTaHfapTe MCNo/b30BaHbl CCbIIKU Ha CreAylolive MexayHapoaHble ctaHfapTel. B cny-
yae [aTVpOBaHHbIX CCbIIOK CefyeT MPUMEHATb TONbKO yKasaHHble cTaHA4apTbl, 415 HeAaTUPOBaHHbIX CCbl-
JIOK — nocnefiHee n3fiaHne CCbIJIOYHOro CTaHAapTa (Bkntoyas o6ble USMEHEHUS).

IEC 62127-1(2007). Ultrasonics — Hydrophones — Part 1: Measurement and characterization of medical
ultrasonic fields up to 40 MHz measurements (YnbTpa3syk. [napodoHbl. Yactb 1. MeToabl n3MepeHus u onu-
caHuNa MeAMLMHCKUX YIbTPa3ByKOBbIX NOMEl B YHaCTOTHOM AnanasoHe o0 40 Mru).

3 PacTtBOpeHHbIe rasbl
3.1 O6wue nonoxeHns
BO,EI,OI'IpOBO,qHaFI BOAa 06bIYHO HacbllWeHa paCTBOPEHHbIMU rasamu. |_|y3blpbKl/I MOoryT ObITb T/1aBHOWA

npo61EMOii Npu U3MEPEHUsIX, NOCKOJIbKY OHU SB/SIOTCS MOYTW COBEPLLEHHLIMU OTpaXaTeNsaAMuU YbTpasByka
U MOTYT UCKa3nTb M3MepsieMoe Y/bTpas3ByKoBoe none. K ToMy Xe. ecnv nysbipek o6pasyercsi npsaMo nepes

N3paHue oguymansHoe
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aKTVBHbIM 3/1IEMEHTOM rMapodhoHa, To OH ByaeT NPensATCTBOBaTbL PacNpOCTPAHEHUIO YIbTPa3Byka 0T U3Meps-
€MOro UCTOYHUKA K rMapodhoHy. 1 HakoHel, n3mepsieMble akycTuyeckme gasneHuns, npesbliwaowme 100 kMa,
TOXe MOryT BbI3BaTb kaBuTauuio, T. €. MOTYT CO34aBaTb My3blPbKN U3 PACTBOPEHHOTO B BOJe rasa, 4o, Heco-
MHEHHO, NOB/MSET Ha pe3ynbTaTbl U3MEepPeHUil. 3axBayeHHbIe YacTUYKaMn NPUMECU ra3oBble My3blpbKU Takke
ABNSATCA UCTOYHMKAMMN KaBuUTauuu; MeToAbl UX yAaneHus us BoAbl pacCMOTpeHbl B pasgene 6.

KaBuTauus cBszaHa C pOCTOM, MHTEHCVUBHOCTbLIO KO/lebaHuil 1 paspyLleHnem («CxonbleaHnem») npeg-
BapuTesibHO CYLL,EeCTBOBABLUMX B CpeAe MWKPOMY3bipbKOB, 3amMO/IHEHHbIX Fa3oM WAy napom. ITo GyAeT Bbl-
3bIBaTh /IOXHbIE aKyCTUYECKNe CUTHasIbl Ha YacToTax Kak Huxe, Tak W Bbllle 4acToTbl BO30YXAEHNS NCTOYHW-
Ka — ANs cTabunbHOWR MM NHEPLUMOHHON (KpaTKOBPEMEHHOW) KaBUTauuy COOTBETCTBEHHO. UTO6bI n3bexarb
HacTyn/IeHNs UHEPLMOHHOW KaBuTauum, Npu KOTOPOIA «Cx/10MbiBaHWE» Ny3blpbKOB SABNSETCA AECTPYKTUBHbLIM
adpchekTom, cnegyeT NpeAnpuHATL onpefenieHHble Mepbl. ECAn Takne «CxXoMbiBaHWsA» NPOUCXOAAT Ha no-
BEPXHOCTM rmapohoHa, TO 3TO MOXET HAaHeCTN eMy noepexgerue. CrnefyeT OTMETUTb, YTO MakpoCKonuyeckne
Ny3bIpbKW BUAHbI HEBOOPYXEHHbIM rna3om. OfHAaKO MUKPOCKOMMYecKMe Ny3blpbKU MOTYT 6biTb HEBUAVMbIMM
M MOryT co3fiaBaTb MHOroO npo6sem. B aTom u 3akiovaeTcs HEOO6XOLUMMOCTb PacCMOTPEHNSA MeTOA0B Mosy-
YeHus1 noAxoAsLLein AN n3MepeHuii cpeabl, B KOTOPOI 3ddhekTbl KaBnTauum 6biam 6bl MUHUMU3MPOBAHBI.

B (1]. [2] npuBeaeH meToA onpeaeneHns Havyana BO3HMKHOBEHUS KaBuTauuu. B yacTHOCTH, BO3HUKHOBE-
HVWe WHEePLMOHHOW KaBuTauum 06bl4HO CONPOBOXAAETCA MOSBMEHNEM CYy6rapMOHUK OCHOBHOIM 4acToTbl Unn
JOMNONHWTE NBbHBIM LUMPOKONO/IOCHBIM LYMOM. [puMepbl akyCTUYECKUX CMeKTPOB, MOJIyYEHHbIX C MOMOLLbHO
30HA0BbIX 1 MeEMOpaHHbIX TMAPOdOHOB NpeacTasieHbl B [3]. [4].

3.2 Xumuuyeckue metogbl

3.2.1 O6wme nonoxeHns

XOTa XuMunyeckne MeTofbl yAaneHns pacTBOPEHHbIX ra3oB MOryT ObiTb O4YeHb 3(PHEKTUBHBI C TOUKM
3peHNA KaK ypOBHA NepBOHaYas1bHON ferasaLum, Tak U CKOPOCTU NOC/eAYIOLLLEero ra3o0HaChILEHNS, OHN UMELOT
N MHOTO HefoCTaTKoB. Bo-nepBbiX, MPUMEHAEMbIi XUMUYECKUA peakTus yaanseT OAuH onpefeneHHbI ra3
(Hanpumep, TONbKO Kncaopog). Bo-BTOpbIX, OHM NOBbILIAKT COAEPXaHe NOHOB B BOAE, YTO HAX04UTCS B MPo-
TUBOPEYNU K CTPEMIIEHUIO CHU3UTL UX codepxaHue (CM. pasgen 4). B-TpeTbux, MHOrMe XUMUYECKne MeToabl
Jerasauuun TpebyloT NPUMEHEHNS CUIbHO PACKUCASIOWMX KOMMOHEHTOB, KOTOPbIe MOTYT HaHecTV Bpes noslb-
30Baresio U BbIBECTU U3 CTPOS U3MEPUTENBHYIO YCTAHOBKY. V1 HakoHeLl, npu UCMONb30BaHUN Y XPaHEHUN XU-
MMUYeCKV NOArOTOBIEHHON BOAbl HEO6X0AYMa OCTOPOXHOCTb, YTOGbI HE MPUUMHUTL BpeA OKpyXaloLeii cpeae.

3.2.2 lo6aBneHne cynbduta HaTpus

Cynbut HaTpus (Na2S 03) moxeT 6bITb f06aB/IEH B BOAY A/151 NOM/OLWEHNA PACTBOPEHHOIO B HEW Knc-
nopopga. CofepxaHue pacTBOPEHHOrO KMC/opofa B BOfE B COCTOSIHUM ee HacblleHWs npu TeMmnepaType
20 °C byaeT cocTaBnATb 0Kos10 9 Mr/n. [1ns ero cBsa3biBaHWA HE06X0ANMO [06aBUTbL CyNb(UT HATPUA B KOMU-
yecTBe 0,5 r/n. B pe3ynbTarte cynb(uUT HaTpus npeBpaTtutcs B cynbdat HaTpusa (Na2S04).

[na npumepa 6epyT BoAy, B KOTOpyto fo6asnsanT Na2S03ana nonyyeHus 4 %-Horo (No Becy) pacTtBo-
pa. Cogepxanune 0 2B Takoii Boge ocTaeTcs < 4 Mr/n Ha NPOTSHXKEHUUN ONNTENbHOTO BPEMeHU (CM. PUCYHOK 1).
CKOpOCTb HaCbILEHUSI TaKOro pacTBopa BO3yXOM CYyLLEeCTBEHHO 3aBMCUT OT pa3MepoB 6aka Cc BOAON. B em-
KOCTSIX C 60/bLIMMU pasmMepaMun BpeMs HacbIWeHNs AerasmpoBaHHol BoAbl KUCI0pPOAOM npeBbiwaeT 150 u.

CKopoCTb 3BYyKa B Xugkoctn CL BbluMCAAOT No hopmyne

roe K — Moy ib BCECTOPOHHETD CXaTus XXNAKOCTU;
P — N/I0OTHOCTb.

M3meHeHne NAOTHOCTU pacTBopa nocse fo6asneHns Na2S 03 yka3aHHON Bbllle KOHLEHTPaLUMU MeHee
1 %, a n3ameHeHne MoAyNsA BCECTOPOHHETO CxXaTua elle MeHblie. [103ToMy U3MeHeHne CKOpoCTH 3ByKa rnpe-
HebpeXnmMo mMano. YaesnbHasa anekTpuyeckas NpoBOAMMOCTb pacTBopa € KoHueHTpauwuel 4 r/n Na2S03 co-
ctasnset 51 mC/cm.

M3mepeHus, pesynbTartbl KOTOPbIX NpeAcTaB/ieHbl Ha PUCYHKe 1. HAYMHa/IMCL Cpasy Mnocsie 3arosiHeHns
eMKoCcTu npu TemnepaTtype (22 + 1) °C.
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PucyHok 1— 3aBMCUMOCTb OT BPEMEHU KOHLLEHTPALMW PacTBOPEHHOTO KUC/IOpOAa NpU CoflepXaHun cynbuta Hatpus
2.4 W 6r1/n B fLeMUHepann30BaHHON Boge ANS eMKOCTel pa3iMyHoro o6bema v nnowaamn noBepxXHOCTU BoAb!

JTOT pacTBoOp B3aMMOAENCTBYET, 0fHAKO, C HEKOTOPLIMI MeTa/lflaMu, TaKUMU KakK afIloOMUHWIA U HUAKENb.
Hanpumep, nocne 2-4yacoBoro npe6biBaHNs B pacTBOpPe NpeobpasoBatesib C a/IlOMUHUEBO DpPOHTaNbHON No-
BEPXHOCTbIO 6bl/1 HEMHOTO KOPPOAMPOBaH. MO3TOMY pekoMeHAyeTCsi Mo BO3MOXHOCTW CoKpaliaTb A/UTeslb-
HOCTb HAX0XAEeHWsi MeTas/I0B 3TOrO TUMNa B pacTBope.

3.3 dusnyeckue metoabl

3.3.1 O6wume nosoxeHns

B oTAnume ot XxMmnyeckux MeToAoB Aerasauumn Boapl husmyeckne MeTofbl He MOBbLIWAKT cogepxaHue
MOHOB B BOAE U He YMEeHbLUakT cofepXaHue TOMbKO OAHOr0 Kakoro-nmbo onpepernieHHoro rasa. XopoLuuii
0630p ANA Bbibopa hm3myeckoro MetToga Aerasauuv npeacraseH B [5).

3.3.2 lerasauna sakyymmposaHuem

Ecnwu cocya ¢ BOAoOl NMOCTOSIHHO HAXOAUTCA NPU NMOHMXEHHOM AaBneHun Bodgyxa (oT 2 go 2.5 klMa), 1o
BO3JyX HE CMOXET BO3BpaLaTbCs 06paTtHO B BoAy. B aTux ycnoBusix Boga OyAeT kasaTbCa KunsLwel, Tak kak
rasoBble My3bIpbKM GYAYT GLICTPO pacLUNPATLCS, BCN/bIBATh U lonaTbCA Ha BOAHOW noBepxHocTu. Mocne Ta-
Kol flerasauumn B Te4eHne 24 4 ypoBeHb pacTBOPEHHOrO KMCI0pOAa MOXET ObiTb Huxe 1 mr/n.

3.3.3 Peyupkynaumna npu noHMWXeHHOM AaBneHumn

MHorve cuctembl BOLOMOArOTOBKM WCMOMb3YOT Hacoc ANA peuupkynsaumm BoAbl. Boibopom Hacoca
60/bLLUOA MOLLHOCTV M UCNO/Ib30BaHNEM HeO6O0/bLIOT0 BXOAHOIO OTBEPCTUS Ha BXOAE NpecnefyloT ABOSKYHO
Luenb: nepemMelunMBaTb BOAy B pe3epByape W CHMWXaTb B Heli rasocogepxaHve. Cuctema fgerasauuu 6yget
pabotaTb Mpu NOHWXEHHOM AaBsieHuun [5], ecnu K BXo4y MOLLHOrO Hacoca NoACOeAVHUTb apMUPOBaHHYH
TpybKy, a Ha Apyroii ee KoHeL,, MOMELLEHHbIV B pe3epByap C Aerasvpyemoii BoJoW, YCTaHOBUTb OrpaHninTeb
CKOpOCTW NpoTekaHus. Bogy 13 BbIXO4HOro naTpybka Hacoca yepes NpocTyto TpyOKy HanpasnsioT obpaTHo B
pe3epByap. KOMOMHUPOBaHHLIN 3heKT B3aMMOAENCTBUSI CW/bl BCACbIBAHNA BOAbl B HACOCE M OrpaHu4yeHuUst
ee MoCTyn/ieHnsl B apMUpOBaHHy0 TPybKy NPUBOAUT K CHUXEHMIO AaBrieHns B Tpy6ke. Mpu NoHWXeHun ga.-
NIeHns B BOAE CHMXAeTCs cofepXaHue pacTBOPEHHOro B Heli rasa v 06pasyloTcs ny3blpbku. 3aTeM MHOXe-
CTBO MeJIKMX Ny3blpeil 06beAUHAIOTCA B HECKO/IBKO KPYMHbIX. Jaxe npyv HopMasibHOM aTMocepHOM AaBJie-
HMM OTHOLLEHME N/OWaAN NMOBEPXHOCTU K 06bEMY Taknx 60/bLUMX NYy3bIPpbKOB TAKOBO, YTO 3TO NPEnsTCTBYeT
nx obpaTHOMY MOrnoLweHno Bogoi. MoaTomy Boga Ha BbIXOfe M3 Hacoca CofepXuT 60/bloe KOMYECTBO
KPYMHbIX My3bipeii.

3
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Mpwv BO3BpAaLLEHNM B pe3epByap 3TV KPYMHble Ny3blpbKu 6yAyT cobrpaTbCcs Ha NOBEPXHOCTY BOAbI U Bbl-
X04UTb B BO3AyX. KonnyecTtBo 1 pasmep Ny3bipbkOB B BOAE, BbIXOAALLEW U3 HACOCA, MOXET Takke ABNATbCA
KaueCcTBEHHOI OLeHKOli ra3ocofepxaHus Boapl B pe3epByape. B kayecTse pe3epByapa MOXHO MCMO/b30BaTb
Kak oTAeNbHbIli cocyf, Tak U U3MepuTenbHbIl Hak.

MonesHo NOMHWTL, YTO crieAyeT n3beratb BbICOKOrO PacnosioXeHns Touek BBOAA-BbIBOAA BOAbI U3 pe-
3epByapa. Tak Kak ee ypoBeHb CHUXaeTcs u3-3a ucnapeHus. Ecnm atum npeHe6peyb, TO NOTOK BOAbl U3 BXOA-
HOro oTBepcTusA bydeT 3axBaTblBaTb BO3AYyX W HANOMHATL BOAY My3blpbkaMu. M0O3TOMYy Kak BXOAHOeE, Tak K
BbIXOAHOE OTBEPCTMSA JO/MKHbI GbITb PACNONOXEHBI KaK MOXHO HUXe MO BbicoTe pe3epByapa. O eKTMBHOCTb
3TOro MeToAa 3aBUCUT OT Nepenaja AaBfeHns Ha Bxofe Hacoca. [Mpu yaauHol KOHCTPYKLUKN CUCTEMbI MOXHO
MOHU3WUTb YPOBEHb COAEPXaHUSA KuCopoda B BoAe A0 2—3 Mr/f, KakK 3TO NokasaHo Ha pucyHke 2. Ha atom
pVCyHKe BMAHO, YTO BOJA B pe3epByape 60/blueli BMECTUMOCTN AerasupyeTcs ropasfo MeanieHHee, Yem B
pe3epByape MeHblueli BMECTUMOCTMU.

]

Bpewma, MuH

* - pesepByap A: 23,6 °C ;*»- - pesepByap A: 18 °C:— — pe3epByap B: 17 °C.
Pesepsyap JI: BMecTumocTb 850 n. nnowaab nosepxHocTn 9000 cm2:

Pesepsyap B: BMecTumMOCTb 200 n. nnowanb nosepxHoctn 4000 cm2

PricyHOK 2 — KOHLIEHTpaLms pacTBOPEHHOTO B BOAE KMC/IOPOAA Kak (yHKLMSI BPEMEHM Aerasaluy Npy peLypKy st
MPU MOHWKEHHOM AaB/IEHUN

3.3.4 [erasauns c NOMOLLbI KOHTAKTHbIX (PUILTPOB

[pyroit Mmetog, NCNONb3YIOLWMIA HACOC ANA PEeLUPKYIALMN BOAbI U LUIMPOKO PacnpoCTPaHeHHbIR B 6akax
ONSA aKyCTUYeCcKnX U3MEepPeHWUid, OCHOBaH Ha MPYMEHEHUN KOMMEPYECKN AOCTYMHbIX KOHTaKTHbIX (UIbTPOB
ANs gerasaumu npu npoTekaHun Yyepes HUX Bofbl. AT PUNLTPLI B BUAE TPYOOK MPUMEHSAIOT B NMPOMbILLI/IEH-
HOCTW Kak Ana gerasauuun, Tak u 479 ra3upoBaHns XULKOCTeNR.

Tpybka COCTOMT M3 Naykn NosibiX rMAPOdO6HbLIX BOTOKOH {HECKO/IbKO ThiCAY), Yepe3 KOTOPYHO npoTekaeT
XUAKOCTb. Memb6paHa 13 3TUX BOJIOKOH NpoHuULLaema Ans monekyn rasa tmna C02 uny MeHbLWKUX No pasmepy,
Tak 4To 0 2 1 N2 TOXe Yepes3 Hee NPOXoAAT.

Mop pelicTBneM napumanbHOro AasfieHns Boga NpoxoauT yepes MeMbpaHy, CHXas npu 3TOM KOHLEH-
Tpauuio rasa fo NpuemMnemMoro ypoBHs. OAHaKo Npy NpUMeEHeHUn HeBGOSbLIOTO paspexeHusi, BO34encTByto-
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Lero Ha 060/104Ky TPY6KM 1 co3faBaeMoro He6obLINMM HACOCOM UK pacxofoMepoM Tuna BeHTypu, MOXHO
[06BUTBLCA YPOBHA cofiepXXaHus pacTBOPEHHOrO KMC/1opoga Okono 1—3 Mr/n npyu ofAHOKPaTHOM MpornyckaHum
BOAb! Yepe3 hunbTp Npy CKOpOCTM npoTekaHus oT 500 go 3000 ma/MuUH.

TexHnyeckoe 06CNyXnBaHUe Takmx yCTPOCTB He BbI3blBAET 3aTPYAHEHUN, €C/IM CBOEBPEMEHHO MEHATb
dmnbTpbl (0,45 MKM MAvM NoAo06HbIX) ANA NPefoTBpaLLeHus 3akynopkn OTBEPCTUi MembpaHbl CO BpeMeHeM.
BogsHble napbl, NpoxoAsalme yepes MembpaHy, MOXHO cobpaTb B /IOBYLUKY, YCTAHOBMEHHYIO nepej oTkauu-
BaloLLMM HAcCOCOM.

3.3.5 KunfaueHwue

Eule oAvH npuemnemslii 4na gerasaumm MeTof — 3TO KUNsAYeHne Bofbl B TeUeHne onpefesieHHoro ne-
pvoga BpemeHu. B Tabnuue 1 npusefeHbl pesynbTaTbl, KOTOPblE MOXHO MOYYUTb, UCNOb3YSA TPU pasndHble
npoueaypsl.

KoHLUeHTpaumsa Kucnopofa faHa nocne KUNaueHus n oxnaxaeHus B pesepeyape 40 TeMnepartypbl HUKe
23 °C. Bpemsi oxnlaxeHust 3aBUCUT OT BHELLIHUX YCMOBUIA 1 CKOPOCTU NEpeMELLNBaHNS BOAbl B pe3epByape.

Tab6nuua 1— Ycnosusa gerasaynm Bofbl KUNauyeHnem

Bpems KunaueHns, MUH 5 10 20
HauyanbHas koHueHTpauusa 02, MmT/n (A0 KMNAYeHUn) 72 7.8 8.0
KoHeuHas KOHUeHTpauus 02.mr/n. npu 23 °C 1.7 2.0 3.1
Bpema oxnaxgeHns oT 100 °C go 23 °C. MUH 24 35 28
MpumeuaHue OuyeHb cnaboe

Be3 nepemewmnsaHmna bes3 nepemelwmsaHmna
nepemMelwinsaHmne

M3 Tabnuubl 1 MOXHO caenath criefytolme BbIBOAbI:

- KANSYEHMEe Ha NPOTSHXKEHUN 5 MVH AOCTATOYHO Aera3upyeT BoOAy;

- nNepemelnBaHve (4axe o4eHb cnaboe) B Nepuoj OXIaXAeHNS CUbHO MOBbIWAET CoAepXaHne Kuc-
nopogja B BOAE;

- BpEMS OXJIaXAEHUSI HECYLLLECTBEHHO BUSET HA COAEPXaHMe Kucopoda Ao Tex nop. noka oHO MeHee
35 MUH.

3.4 MeTo/bl OLEHKN KayecTBa Jerasaynu

3.4.1 O6Wwme NooxeHns

TouHoe onpefeneHne ra3ocofepxaHns 6b1n0 6bl CBA3aHO C MHOTOUYMNCIEHHBIMU U3MEPEHNAMW KOHLLEH-
Tpauumn kaxaoro oTAeNbHOro rasa, KoTopblli MOXEeT pacTBOPSITbCA B BoAe. B HacToswem cTaHpapTe Takue
N3MepeHns He nNpeacTaB/ieHbl.

AnbTepHaTWBHbI NOAXO0A 3ak/1lovaeTcs B NpefcTaB/IeHUN ra3oBoi KOHLLEHTpaLWmM B BUAE TONbKO O4HOTO
rasa v npegnonoXeHnmn, 4To BCe PaCTBOPEHHbIE rasbl CHUXAKOT CBOK KOHLEHTPaLMio B OAVHAKOBON CTeneHu.
£ICHO, 4TO 3TO MPeAnosiokKeHNe HeBEPHO, KorAa OnpefensT KOHLUEeHTpauuilo TONbKo OAHOro rasa. OfgHako
KOMMepyeckn JOCTYMNHbI MHOTVE TUMbl U3MepuTeneil cofepxaHnsa pacTBOPEHHOIO KUCM0PoAa, OCHOBaHHbIE
Ha 3/1eKTPUYECKMX WU ONTUYECKUX METOAAX U3MEPEHUS.

3.4.2 SnekTpuyeckne MeTosbl

dnekTpuyeckne MeTofbl U3MEPEHNS KOHLeHTpauuu pacTBOPEHHOIO KUCI0poAa OCHOBaHbl Ha Anddy-
31K Yepes NpoHuULaemylo MembpaHy. 3a MemMbpaHoii HaxoAAaTCA ABa 3/1eKTpoAa, NOrPyXeHHble B pacTBOp
9/1eKTPO/INTa, a NPOHMKaILWMI Yepe3 MeMbpaHy KMCIopPOoA CHUXaeT noTeHumnan katoga. OfAHako HeJocTaTkm
3TOr0 MeToa CBsi3aHbl C NOTpebieHneM KUCIopoaa, YTO BeAeT K MOHMKEHUIO ero KOHLLEeHTpaummn Kak nsmeps-
emoli BennunHbl. Ecnu Boga, Haxopswasaca B6AM3N anekTposa, He LupKynmpyeT (Hanpumep, ecnu pacTteop
He B36aNTbIBAIOT), TO 3TOT METOZ, NMPUBOAUT K OLUIMOOYHBIM pe3y/ibTataM U3-3a UCTOLLEHUS COfepXaHus Kuc-
nopofa B o6bemMe, rpaHmyaLLem ¢ M3MepuUTesibHON r0/I0BKOM.

3.4.3 OnTuyeckne meTtoabl

OonTuyeckne mMeTofbl M3MEPEeHNs KOHLeHTpaLuy pacTBOPEHHOro KMCopoAa OCHOBaHbl Ha onpegene-
HUWN SIPKOCTU CBEYEHUS AaTumKa N3MepuTesibHOV ronoBku. MpucyTcTeune Knucnopoga byaeT ymeHbllaTb NIOMU-
HeCLLeHLMI0. HO BaXHO TO. YTO KMCNOPOL B 3TOM npouecce He nornowaetcs. NoatoMy onTuyeckme MeTofbl
N3MepeHns KOHLEeHTpaLun pacTBOPEHHOrO KUC0poaa He TpebyloT nepemMeLuMBaHnsa (XoTa 3TO MOXEeT 1 ObiTb
6naronpuAaTHbIM 715 06ecrnevyeHns pPaBHOMEPHOCTW pacnpefenieHns Kucnopoga no BCemy u3MepsiemMomy
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06bemy). B cBA3M C TeM, YTO NepeMelLmMBaHmne He 0653aTenlbHO, ONTUYECKUMIN MeTO4aMN MOXHO peanv3oBarb
HenpepbIiBHbIE U3MEPEHUS Ta30CoAepXaHNa B TeYeHne Tpebyemoro BpeMeHmn HenocpeAcTBEHHO B cpeje pac-
npocTpaHeHus. K TOMy e MHOorme usmeputenn nMerT yHKUUI0 perncTpaummn pesynbTaTos, Tak YTo cogep-
XaHue pacTBOPEHHOrO KMCNOpOAa COBMECTHO C ApYrMMu AaHHbiMu {Hanpumep, gata/spems, Temneparypa u
np.) MOryT 6bITb COXPaHeHbl UK NepefaHsbl Mo ceTu ANA NoCnefyloLero aHaaumsa.

3.4.4 TIOBTOpPHOE HacbllWeHne rasom

Boaa, HaxofsLwascs B OTKPbITOM pe3epByapo WM B pe3epByape, 3aKpbiTOM MPOHULLAEMON NIEHKOM,
6yAeT ecTeCTBEHHbIM 06pa3oM NOrNoLWaTb PacTBOPUMbIE B HEll rasbl, NOKa He JOCTUTHET YPOBHS HaCbILLeHUS.
CKOpOCTb 3TOr0 HacblWeHVa byfeT 3aBnceTb OT MHOTMX (DaKTOPOB, BaXKHEWLWMMMN N3 KOTOPbIX SABAIOTCA TEM-
nepatypa. pexvm nepemellnBaHus U OTHOLLEHME M0 BOAHON NMOBEPXHOCTN K 06beMy Bofbl. Mpumep
AVHaMVKV Takoro nornoLLeHns nokasaH Ha pucyHke 3. (Pesepsyap BMecTMMOCTbto 200 1 ¢ nowabio BOAHOM
nosepxHocTu 4000 cm2; TemnepaTypa Bogbl 17—22 °C).

PucyHok 3 — [InHamuka NorioLeHns rasa BoAol nocne ee gerasaunv MeTofoM peunpkynsaummn
npu NOHWXEHHOM AaB/ieHnn

Ons yMeHbleHus nowann BOAHOW NOBEPXHOCTW, Yepo3 KOTOPYH MPOUCXOAMT MOrolWeHne Bogoi
rasa, 6bIM NPeIoKeHbl pas/inuHble peleHus. MneHka U3 nofMMepa HU3KOW NAOTHOCTY UK nopucTas (Ha-
npumep, HanosIHeHHas Ny3blpbkamn BO34yXa yNakoBOYHas M/eHKa) He NO3BOMSeT eii onyckaTbCs Ha AHO pe-
3epByapa. OZHAKO Takylo MEHKy nepes U3MepeHusmMu cieayeT W3BfekaTb U3 pesepByapa. Kpome Toro, co
BPEMEHEM My3bIPbKY C BO34YXOM MOTYT 3an0fIHUTLCS BOAOW, U NeHKa 6yAeT TOHYTb. Jlyuluei anbTepHaTuBoi
ABNSIeTCA CNOCO6, NPY KOTOPOM MJ/1aBaloLLee Ha NMOBEPXHOCTY MOKPbITUE MOXHO HE U3BMEKATL U3 pe3epByapa
[laxe ¢ aBTOMaTU3MPOBaHHOl cUCTeMoli nepemeLleHus ruapodoHa. C aTol Lenbio NydnM pelueHuem 6yaet
1CNOJ/Ib30BaHUE C/I0S MOIMNPONUNEHOBBIX (UM NOAOGHLIX UM) WAPUKOB, MaBaoWNX HA NOBEPXHOCTU; OHM
YyMeHbLUIAT NI0Lab BOAHONM NOBEPXHOCTH, KOHTAKTUPYIOLLYIO C BO34YXOM, IETKO CMELLAKTCSA B CTOPOHY Npu
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nepemeLlleHnn B pesepByape Kakux-nnbo 06BbLEKTOB, a UX chepuyeckme NoBePXHOCTU MUHUMU3UPYIOT OTpa-
XEHWS OT 3epKanbuoil NOBEPXHOCTU BOAbI.

4 PacTBOpEHHbIe NOHbI

4.1 O6uwwne nonoxeHns

BogonpoBoaHaa Bofa 4acToO MOXET coAepXaTb 3HauNTesIbHOe KONIMYECTBO PacTBOPEHHbIX MOHOB. 3TO
nposiBnseTcs Hanbosiee BCEro B yBe/IMYEHUM NPOBOAUMOCTU BOfbl, KOTOPAss MOXET NPOABUTLCA B «HU3KOM
COMPOTUBNEHUN» MEX[Y 3/1EKTPOAAMU HEKOTOPbLIX MeMOPaHHbIX rMapotOoHOB. MoBbIlLEeHHAsA NPOBOAVMOCTb
MOXeT CTaTb UCTOYHWUKOM 3NEKTPOMArHUTHbLIX HaBOAOK, YBENMUMBAIOLWMX WYM Ha Bbixofe rugpocdoHa. Cy-
LLleCTBYeT Takke BEpPOATHOCTb TOrO, YTO 3TV PaCTBOPEHHble BellecTBa OyAyT ocaxgarbCA Ha Kakux-mbo
o6bekTax, AMTeNIbHO HaxoAAWMXea B Bofe. B yacTHOCTH, B 3TOM 3ak/o4aeTca npobsema vcnosb3oBaHus
«KEeCTKOW BOAbI» C €e U3BECTKOBbIMM OT/IOXKEHUSIMU Ha BCEM OCTaB/IEHHOM B pe3epByape ¢ BoAoi. Ecnu Ta-
KAM 06BEKTOM CTaHeT rmapodioH, TO ero YyBCTBUTE/IbHOCTbL, MO Mepe pocTa 3arpsi3HEHHOCTU Ha HeMm. bygeT
NMOCTENEHHO YMEHbLIATLCS.

B M3K 62127-1, KOHKPETU3NPYIOLLEM METOAbI MCNOb30BaHNA TMAPOGIOHOB, B TOM YMC/IE 3NEKTPUYECKN
HEe3KpaHMPOBAHHbLIX MeM6pPaHHbLIX TMAPOOHOB, AaHbl peKoMeHAaumMm o TOM, YTO6bl NPOBOAVMOCTL He npe-
Bblwana 5 MkC/cm.

4.2 Xumnyeckne metosbl

4.2.1 O6wWwue NosoxeHns

Xumunyeckne meTofbl AevoHM3aumMmn BOAbl OCHOBaHbI Ha Ao6asneHuy B BOAy VOHOB BOAOPOAA WAW TU-
ApatoB okucu. OHM NpUMEeHVUMbI ANS Leneid HacTosiero cTaHaapTa. B HacToswem ctaHjapTe npuBoAnTCA
conocTaB/ieHne € APYTUMU XMMUYECKUMIU METOAaMMN NOATOTOBKN BOAbI.

4.2.2 N'OHOOBMEHHMKM

3Tn ycTpolicTBa cogepxaT MOHOOOMEHHbIE CMO/bI, MPeACTaBNAOLMe COO0 CMEeCb aHNOHHBIX U KaTu-
OHHbIX peareHToB, KOTOpble 3aMeHSI0T BCe PacTBOPEHHbIE B BOAE NOHHbIE KOMMOHEHTbI COOTBETCTBYOLLMM
MoHaMu BogopoJa Uan rmaparos OKMCK, YTO obecrneunsBaeT YNCTOTY BOAbl. CTOMMOCTb Takoro o6opyfoBaHns
OTHOCUTE/IbHO HU3Ka, HO OGMEHHasA CMona ABNAETCS PacXoAHbIM MaTepuasioM, KOTOpblii He06X0AMMO BOC-
NOSHATD.

[na BCEX MOHOOOMEHHbIX YCTPONCTB MNOBbILLEHHbIE YPOBHN COfEepXaHus MOHOB B MOCTYNatlLLein B aTu
ycTpoiicTBa Bofe 6yayT NpMBOANTL K COKpaLLEeHWI0 BpeMeHN paboTbl MIOHOOBGMEHHOW CMOIbl. Kak To/1bko cMo-
Na HauymHaeT TepATb CBOU CBOICTBA, 3/1EKTPONPOBOAHOCTL MPONYLLEHHOW Yepes yCTPONCTBO BoAbl ByaeT yBe-
nnumsaTbcA. Mo3TOMy pekoMeHAyeTCs ycTaHaB/MBaTb Ha BbIXOAE MOHOOOMEHHMKa cpefcTsa A9 MOHWUTO-
pviHra kayecTBa 06paboTaHHO BoAbl. IOHOOGMEHHYIO CMOJTy peKOMeHAYEeTCA peakTUBMPOBaTb UM 3aMEHUTb
npu AOCTVXEHUN NpefenbHOro YPoBHSA 3/1eKTPONpoOBOAHOCTU. DTOT Mpouecc He Bcerga npuemsieM B CBA3W
C ero BbICOKOV CTOMMOCTbIO (M3-3a HEO06X0AMMOCTM 3aMeHbl CMOJIbI), Korga TpebyeTtcss 06paboTka 60/bLLNX
06BEMOB BOfp!.

4.3 ®usunyeckne metoabl

4.3.1 O6wume NosoxeHns

Kak n Bce hmanueckne MeTogpl, paccMmaTpuMBaemble B HACTOALWEM cTaHgapTe, (QU3NYECKNe METOofbl
CHUXEHWSA coAepXXaHUs MOHOB B BOAE He [06aBnaloT B 06pabaTbiBaeMyto BOAy Kaknx-simbo 3arpsisHeHui.

4.3.2 fnctunnayumsa

Mpu KMNAYEHUN BOAbI U NOC/eAyroLLell KOHAEHCALMN ee NapOB HEKOTOPbIE PACTBOPEHHbIE B HEl TBEp-
[ble BELLECTBA OCTAKTCH Ha BHYTPEHHMX NMOBEPXHOCTAX AUCTUNATOPA, a BbiTekalllas 13 Hero Boja umeet
HU3KYI0 KOHLEHTpauuio MOHOB. B utore atm moHbl 6yayT ocaxAatbCs B BUAE HAKUMuW, 4To noTpebyeT pery-
NSIPHOM OYMCTKM AUCTUINATOPA OT 3TUX OT/IOXKEHWIA. XOTS CTOMMOCTb AUCTUANATOPA M HE BbICOKa, Mpouecc
ONCTUANALUN HEe CTONb 3DEKTMBEH NO CPABHEHMIO C AeVOHN3aLMeid, N03TOMY YacTo TpebyeTcs AUCTUIN-
poBaTb BOAY ABaXAbl U faxe TPXAbl, YTOObI OHa Gblia CpaBHUMA MO YNCTOTE C BOAOW, NpolwegLieli NOHHO-
06MeHHy fenoHusaumio. Ho aToT npouecc 60nee 4acTo NMPUMEHSIIOT NpY MOAroToBKe 60/bLINX 06BHEMOB
BOAbI, KOrJa NpuemMsieM 1 HEBbLICOKWI YPOBEHb fleMoHM3aLmm.

Bo MHOMMx cTpaHax AMCTUNNATOPbI OTHOCATCSA K 060pyA0BaHuio, TpebyoLwemy nuueH3npoBaHmns (M3-3a
KOHTPO/IA 3a NPOM3BOACTBOM asIKOr0JIbHOM MPOAYKLMK), UTO CReayeT yunTbiBaTb NPV yCTaHOBKE Takoro 060-
pyAoBaHusa 1 paboTe Ha HEM.
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4.3.3 O6parTHbIii ocmoc

B mMeToge o6paTHOro ocMoca MCMosb3yloT MoynpoHuLaemMylo MeMbpaHy, Yepes KOTOpyl NpoXoauT
ounLiaemas XUAKoOCTb, He NPONycKatoLyto Yepes ce6s MOHbI 1 3arpsA3HeHNs. MNpu 3TOM € MOMOLLbIO NOBbILLEH-
HOrO faBneHNsA NMPUHYXAAIOT XUAKOCTb MPOXOANUTL Yepe3 MeMOpaHy 13 60/1ee KOHLEHTPMPOBAHHOTO B MEHEE
KOHLLEHTPMPOBaHHbIA pacTBop, T. €. B 06paTHOM A8 ocMoca Hanpas/iieHun. CucteMbl 06paTHOro ocmoca
06bIYHO [OCTATOYHO AOPOrK, HO OTHOCUTESILHO AeLleBbl B 3KChyaTauuu. JTOT npouecc Hanbonee Bcero
noaxoauT ANs CUTyaumii, korga TpebytoTcsa 60blune 06bEeMbl XOPOLLO AEVNOHN3UPOBAHHON BOAbI, YTO MOXET
onpasaath BbICOKYH NEpPBOHAYasIbHY0 CTOMMOCTL 060pYA0BaHNS.

Mo6GoYHbIM 3hheKTOM MoAfepXaHUs COOTBETCTBYIOLLETO0 OCMOTUYECKOTO AAB/IEHUA SIBMSETCS Bbipa-
60TKa 60/bLIOrO KO/IMYECTBA 3arpA3HEHHON BOAbl. A Tak Kak 3Ta BOAA YXe He MOXeT 6bITb UCNO/b30BaHa B
MOBTOPHOM MPOLLECCE OYNCTKU, TO BO3HUKAET HEOGXOAUMOCTL ee XpaHeHUs. C 3TUM cBsA3aHbl (OUHAHCOBbIE U
3KO/IorMyecke nNpobsieMbl aKcnyaraumn cuctemM o6paTHoOro ocmoca.

4.4 MeTo/bl OLLEHKM KayecTBa fenoHnsauynu

Ko/nmuecTBO pacTBOPEHHbIX MOHOB MOXHO 6e3 TpyJa onpefeiuTb C NOMOLLbI0 KOHAYKTOMETpa. KoHayK-
TOMeTpbl GbIBAOT ABYX TWUMOB: AN U3MEPeHUii Ha npo6ax BoAbl W KOHAYKTOMETPbI, BCTPOEHHbIE B CUCTEMY
ee ouncTKM. KOHAYKTOMETpbl Ha Npo6ax UMEIT Psif 3/1eKTPOAOB, NOrpyxaemblX B Bogy. DeKTpUYeckuil Tok
NPOXOAWT uepe3 ofHYy Mapy 3/IEKTPOLOB, B TO BPEMS Kak MOTEHLMaN N3MEPSIOT Ha ApYroil nape a/fekTpoLoB.
3aTemM Mo 3HaYeHUsIM ToKa U M3MEPEHHOTO MOTEHLMANA BbIUNC/SAIOT 3/1EKTPONPOBOAHOCTb.

Bo BCTPOEHHbIX NpuGopax UCMoNb3yT MeTo UHAYKTUBHOI CBSI3M, B KOTOPOM B KAQuecTBe BTOPWUUHON
06MOTKM TpaHcdiopMaTopa C/yXUT 3amnofiHeHHbI BoAoi kaHan. MofaB Ha NepBUYHYH 0GMOTKY W3BECTHBbIN
3M1eKTPUYECKUIA CUTHAN U U3MEPUB CUTHA, BO3HUKAIOLUI HA BTOPUYHO 0GMOTKE, MOXHO paccuutaTb 3/1ek-
TPONPOBOAHOCTbL BOApI.

3NeKTPONpPOBOAHOCTb BOAbI CUSIbHO 3aBUCUT OT TEMMEPATYPLI, NO3TOMY B COCTaB KOHAYKTOMETPA 06blY-
HO BXOAMT U TepMoMeTp. Kak 1 B ONTUYECKVX METOAAX U3MEPEHNS CTEMEHN ferasalnm, 60bLIVHCTBO KOHAYK-
TOMETPOB UMEKT BCTPOEHHbIE CUCTEMbI PErucTpauumn pesysbTarTos.

4.5 NMoBTOpPHaa MoHU3aLmna

HekoTopble 06bEKTbI, PACNO/IOXEHHbIE BHYTPU MU3MEPUTENBHOTO 6Gaka, SIB/SKOTCA NOTeHUMa bHbIMU UC-
TOYHUKaMU coaepXaHns MoHOB. OHAKO N3BECTHO MHOFO METOAOB 3alUMTbI annapaTtypbl OT BPEAHOrO BO3Aeli-
CTBUA BOABI, OCHOBAHHBIX HA CHUXEHWW CTEMNEHN NOBTOPHOM MOHM3aUuMK Bogbl. Takme npoueaypbl BKIKYAOT
B cebs:

- NMPUMEHEHVE KOMMOHEHTOB N3 HEPXXaBELLEl CTaslM BMECTO YEPHbLIX METASIOB;

- aHoaupoBaHue getaneli U3 antoMUHUS;

- NPVYMEHEHMWE NyacTMacc, He coepXallx KOMMNOHEHTOB, BblleslaqnBaemMbiX BOLON.

5 Buonornyeckme npumecu

5.1 O6wwue nonoxeHns

3aluTa Bopl OT YBE/MUEHWSI NPUCYTCTBUS B HEll 6MON0rMYeckux NpuMeceil sBnsieTcst BaxHoli npo6ne-
MOJAi. XOTSl OHa He paccMOTPeHa [j0 CUX NOP B MEXAYHAPOLHbIX CTaHAApTaX, KacalLUXcs yIbTPa3ByKOBbIX 13-
MepeHWiA. BOMbLWMHCTBO 13 0YEBUAHBIX NOGOYHBLIX 3PP EKTOB 6UONOrMUYECKOl aKTUBHOCTU B U3MEPUTE/TbHOM
6ake c Bof0il CBA3AHO C TEM. YTO B BOAE MOSIB/SIOTCS MYTHbIE XeNTble UKW 3eNIeHbIE NATHA, MMetoLLVe 3anax.
Ha noBepxHOCTV HEKOTOPbIX O6BLEKTOB 06pasyeTcsi U [OJITO COXPaHSIETCA CU3NCTasi NeHKa. T OT/IoXKe-
HUA BYAYT yXyAlWaTb XapakTepuUCTUKM rMApoOHa TOUHO TakK Xe. Kak U CoMeBble OT/IOXKEHUs (CM. pasgen 6).
OfiHako Haubosniee BaXHO TO. YTO GakTepuasbHble OT/IOKEHUSI MOTYT HAHECTU Bpe[ 3[j0pOBbi0 oneparopa,
paboTaloLLEro ¢ N3MEPUTENbHBLIM GakoM.

OfHUM U3 T/IaBHbIX MCTOUYHUKOB BMOI0TMYECKOTO 3arpsi3HEHUsI BOAbI SIB/ISIETCS €€ KOHTAaKT C Ye/I0BEKOM,
B 4aCTHOCTW TOrfa, Korja OH yCTaHaB/MBaeT B BOAy WM BbIHUMAET OTTyAa pasnnyHoe o6opyfgoBaHue (Ha-
npumMep. npeobpasoBaten, rMAPOdOHbI, paccevBatLle MULLEHN). B HEKOTOPBLIX laGopaTopusax Npu 3TuX
onepaumsx onepatopbl UCNOMb3YIOT YNCTbIE BOAOHENPOHULAEMbIE NEPYATKM, YTO CYLLECTBEHHO YMeHbLIaeT
BO3MOXHOCTb GMOIOTMYECKOro 3arpsis3HeHusl. VIHorga UCMosb3yoT candyeTku ANns NpoTUPKM 06bEeKToB Cnup-
TOM Mnepeg, ux NorpyXXeHnem B Bofy. Bce aTn mMeTofbl 3hheKTUBHbI AN15 Leneii npeAoTBpaLleHus 6uonoruye-
CKOTO 3arpsi3HeHUst Bofbl, OHAKO MOHSTHO, UTO 3TV MEPbI HEe ABMSAIOTCA YHUBEPCAIbHLIMU U NOAXOAALLMMU
[Nsi BCeX MPaKTUYeCcKnX Cryyaes.
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YpaneHvne pacTBOPEHHbIX ra3oB 1 BellecTB (CM. pa3gensl 3 1 4) 6yaeT cnocobCcTBOBaTb CHUXEHUIO 61O~
NOTUYECKOW aKTUBHOCTM 3arpsi3HeHWi B CBA3M C yMEHbLIEHUEM UCTOYHUKOB WX XM3HeaesiTeNlbHoCTU. OaHako
3TN MeToAbl He ByayT y6MBaTb HEKOTOPbLIX YXe CYLLEeCTBYIOLWMX GakTepuii, NO3ITOMY HUXE PacCMOTPEHbI Me-
TOAbl VX yaaneHus. ipyruM BaXHbIM acnekToM 3TOi Npo6aembl SBASETCA MECTONOSIOKEHNE N3MEPUTENBHOMO
6aka OTHOCMTENbHO UCTOYHMKOB Tenna ¥ ceeTa. Haxogswwmiics B TensioMm MecTe M3MepuTesibHblil 6ak 6yaeTt
6onee nogBepxeH 6MONOTMYECKOMY 3arps3HeHuto, Yem Gak. Haxoaswuiicss B 60/ee X0noAHbIX KiumaTuye-
ckux ycnosuax. K Tomy xe. 6ronornyeckass akTMBHOCTb NoA BAVsiHWEM (DOTOCMHTE3a BO3pacTaeT npu nsbbiT-
Ke cBeTa. M03TOMy U3MepUTE/IbHbIA GaK. YCTAHOB/EHHbIN B TWATENbHO BbIGpaHHOM MecTe (BAann OT OKHa,
o6palLeHHOro K conHuy), 6yaeT noaepraTbCsl ropasfo MeHblueid 61onornyeckoli akTMBHOCTH, YeM TOT, KOTO-
pbIii yCTaHOBNEH HEMPABW/ILHO. B nepepbiBax Mexay U3MepeHusiMu 6ak MOXET BbITb HAKPbIT TEMHO TKaHbIO,
4YTO6bl YMEHbLINTL 6MONOrMYECKOE 3arpsi3HEHME BOAbI.

BaXHO OTMETUTb, UTO. KaK 1 AN METOAO0B Aerasauuy (CM. pasgen 3). XMMUYeckne MeToAbl orpaHuyeHus
61O0MOrMYECKO aKTUBHOCTM YacTO HAXoAATCs B NPOTUBOPEYMM CO CTPEMJIEHNEM MNOMYYUTb LENOHU3NPOBAH-
Hyto Bogy. Moatomy, ecnu TpebyeTca UMeTb BOAY C HU3KOW 3M1EKTPONPOBOAHOCTbLIO, /lyylle UCNo/b30BaTh
dm3nyeckme MeToabl orpaHuyeHuss GUoaKTUBHOCTM (Hanpumep, ynbTpaduoseToBoe 06/1yyeHne) BMECTO XU-
MUYECKNX.

5.2 Xumunuyeckne metosbl

5.2.1 O6wume NonoxeHns

HecmoTpA Ha TO. 4TO XMMUYeckne MeTofbl 06e33apaxmBaHns BOAbl MOTyT ObITb O4eHb 3WNEKTUBHBIMMY,
HO MpU UX MPUMEHEHUW MNOBbIIAETCHA COAEpPXKaHNe NOHOB B BOAE, 3TO HAXOAUTCA B NMOTHOM MPOTUMBOPEUUM C
yCUNnsaMun no genoxunsaunm sogsl (cM. pasgen 4).

5.2.2 lo6baBneHne xnopcogepxalnx XuMnkaTos

Ana cHWXeHns 6MONI0OTNMYECKOro 3arpsA3HeHnss BoAbl B MiaBaTes/lbHbIX 6acceiiHax 06bIYHO NPUMEHSIOT
xnopcogepxalune xnuMukatbl. VIHorga atm XMMuKaTbl UCMOSb3YOT Kak aHTubakTepuasnbHble cpefctea B 6a-
Kax c BOAOW, XOTS NOBbILIEHHAsA KOHLEHTpaLua pacTBOPOB X/10pa MOXeT CTaTb MPUYMHON 06ecLBeunBaHns
TKaHei. K ToMy xe A/iMTenibHoe HaxoXAeHne KOXW B XJIOPHOM pacTBOpe MOXEeT NPUBECTU K MOBbILLEHNIO YyB-
CTBUTENBHOCTU 1 pa3fpaxeHunto KOXu pyk oneparopa.

5.2.3 lo6baBneHne XxMmMnkaToB, cogepxaliux Mmeab

Lnpoko npumeHnma v aHTMbakTepuanbHaa obpaboTka, OCHOBaHHas Ha [o6aBneHUn cCoefuHeHwul ¢
Mefbto. OHU YacTo MUCMOMb3YTCA B MOPCKOM CYAOCTPOEHWM Kak BellecTBa NPOTUB obpacTaHus, a Takke B
BMAE pacTBOpoOB, 06aBNseMbIX B BOAY NnnaBaTesbHbiX 6acceiiHoB. HekoTopble U3 3TUX COeAMHEHUIA cocTaB-
NeHbl U3 KOMOUHaLWA, NOABEPXKEHHBIX PA3/IOXKEHNIO Yepe3 Kakoi-TO NPOMEeXyTOK BpeMeHu. [na ycnewHoro
NPVYIMEHEHNS 3TOTO0 MeToAa HeobXo4MMO, YTOObl KOHLEHTpauus KaXxAoro n3 aHTubakTepuanbHbIX BELecTB
HernpepbIBHO MEHSAacb BO BPEMEHW € TEM. YTOObI 6akTepum He CMOIIN NPUCNOCOBUTLEA K CYLLLECTBOBAHUIO B
Kakoi-nmbo onpeaesieHHON XMMUYeckoli cpege.

CnepgyeT, 04HaKo, 3aMeTUTb, YTO PaCTBOPEHHasn B BOAE Me[b MOXET pearnposatb C APYrMMun metanna-
MW, @ HEKOTOpble MeTasslbl (B YaCTHOCTU, a/IlOMUHWIA) BCTYNaloT B HEXEeNaTeslbHY XMMUYECKYo peakLuio ¢
HEKOTOPbLIMK pacTBOpaMn Ha OCHOBe MeAu. MHOXECTBO y/NbTPa3BYKOBbIX rMAPO(POHOB UMEIOT TOHKUE 30/10-
Tble 3N1eKTPOAbl, N ANVNTENIbHOE HaXOXAeHne 3TUX rMApothOHOB B pacTBopax Ha OCHOBE MeAu MOXeT npuse-
CTW K pa3pyLLUEHUN0 3/1eKTPOAOB U Bbi3BaTb NoBpexaeHne rugpodoHa.

5.2.4 lobaBneHne XMMUKaTOB Ha OCHOBe cepebpa

AHTM6aKTepunasnbHble CBONCTBa cepebpa, NCNoNb3yeMOoro B SiIe4ebHbIX LesisiX, XOPOLLO N3BECTHbI C KOH-
ua 18-ro Beka; OHO MOXeT Takke cAepxXvBaTb POCT rpubKoBbIX 06paszoBaHuii. Cepebpo HepacTBOPUMMO B
4YNCTOI BOfE, XOTA HeKOTOpble ero coeAvHeHus (Hanpumep, HUTpaAT cepebpa u dTopuabl cepebpa) nerko
pacTBoOpsAOTCA B BOAe. B COOTBETCTBUM C 3TUM A8 CHXEHWSA BMON0rMYecKol 3arpsi3HeHHOCTN BOAbI UCMOSb-
30BaHMe CepebpsHOro MopoLllka npegnovtutesisHee YeM CoeanHeHuli cepebpa, Tak Kak unctoe cepebpo He
6yaeT yBenuumsaTtb 3/1EKTPONPOBOAHOCTL BOAbI U He ByleT BbIMbIBATLCA MOHOOOMEHHUKOM. OJHAKO NMOHATHO,
4TO cepebpsHbIli NOPOLLOK MOXET yAaNnATbCA U3 BOAbI Npu ee hunbTpaLuu.

5.3 ®usunyeckne metosbl

5.3.1 O6wwue nonoxeHuns

Kak n Bce gpyrve thmsnyeckne mMetofbl NOATOTOBKM BOAbl, PACCMOTPEHHbIE B HAcTOsLLEM CTaHAapTe,
dmanyeckne meTodbl yaaneHus npumMeceli 6M00TMYECKOro NPOUCXOXAEHUS HE BHOCAT Kakux-mbo 3arpss-
HeHwuli B 06pabaTbiBaeMyto BOgY.

9
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5.3.2 O6paboTka ynbTpaduronetosass CBETOM

KoMmmepyeckn pocTynHble ynbTpaduoneToBble (uUAbTPbI coAepxXaT MWCTOYHWK YnbTpadivoneToBoro
CBeTa, MOrpyXeHHbI B obpabaTbiBaemyto Bogy. Bo3geiicTBue ynbTpaduonetoBoro obyyeHuss yorsaeT Bce
MWKPOOPraHM3Mbl B pesepByape C BOAOW. MPYMEHUMblI HECKO/IbKO TWMOB YNbTPadunoneToBbIX (OUILTPOB.
BONbLIMHCTBO U3 HUX MCMOMb3YOT KOPOTKOBO/THOBOE U3/TyYeHWe ANSA BbIpaboTKM 030HA, KOTOPbIA OKa3blBa-
eT aHTUMukpobHoe paeiicTBue. MNpu BbibOpe y/IbTPAUONETOBOrO UCTOYHMKA HYXHOW ANVHbI BOJHbI (250—
270 HM) MOXHO [06MTbCA 60nee 3ahPEKTUBHOIO YHUUTOXEHUST Buonornyeckoin cpegbl. OpgHako crepyeT
NpeanpuHATL Mepbl, YTOObI CKOPOCTb MPOTEKAHUS BOAbl Yepes ynbTpadroneToBbll hUnbTP He npeBbiwana
pekoMeHA0BaHHy0 hupMoii-u3rotoutenem. Ecnv Takoe npesbilieHne 6yAeT MeTb MecTo, TO BoAa He nosy-
ynT Tpebyemoit Ao3bl yNbTPacroneToBoro 06y4eHns 1 B pesysbtaTe ee o6paboTka byaet HeahheKTUBHON.
B 3TOM cMbICNe pekoMeHAyeTcs NPUHATbL Mepbl, YTOObl BCTPOEHHbIN yNbTpadmoneToBblii uabTp Gbin pac-
nonoxeH B6/IM3N MecTa C camoli BbICOKOW CKOPOCTbIO TeyeHusi. C Apyroii CTOpPOHbI, cnegyeT Takke obecne-
YUTb, YTOObI YNbTPANOIETOBbIN PUNLTP HE Obla CANWKOM MOLLHBIM 4715 NPOTEKalLWweh XNAKOCTU, Tak Kak
3TO MOXET BbI3BaTb HexenaTtenbHoe MoBbILEeHWe Temnepartypbl BoAbl. Cneayet MMeTb B BUAy, YTO MHOrve
KOMMEpPYECKN [OCTYMHblE CUCTEMbI UMEKT BCTPOEHHbIE COCYAbl A1 06paboTkn B HUX BOAbI, CAeNaHHble 13
cTekna. OTu CTeKAHHbIE AYeliku He MOTYT BblAEPXMNBATb NOHWKEHHOE AaB/IeHe, 1 NO3TOMY He MOryT ObiTb
MCNo/b30BaHbl B CUCTEMAX Aerasauuy Npy NoHWXEHHOM AaBeHNN.

5.3.3 MeToabl kKaBuTaummn

KpynHomacwTabHble COOPYXEHUs ANS OYUCTKM BOAbl OT OMOMOrMYECKUX 3arpA3HeHWint OCHOBaHbl Ha
NpUMeEHEeHNN yNbTPa3BYKOBbIX NOMel BbICOKOW MHTEHCMBHOCTU B COYETaHUM C MeTodamu aspauuun. Aapauus
obecneunBaeT HacbleHNe BOAbl ra3oBbIMW My3blpbkamu, ABAAWMUMUCA 3aTEM UCTOYHMKAMU BO3HWKHOBE-
HUSA KaBuTauuun. Bbicokas athheKTVBHOCTb 3TOTO METOAA OUYUCTKM OT GUOMOTMYECKMX 3arps3HeHnn 06bIYHO
peanusyeTcs B NPOMbILLIEHHOM MaclwTabe. OfHako 418 NOATOTOBKM BOAbl B HEGOMbLUMX U3MEPUTESIbHbIX
nabopaTopusix 3TOT MeTOA He MPUMEHSIOT [0 CUX Nop.

6 B3BelleHHble npumMecu

6.1 O6WMe NnonoxeHms

B3BelleHHble B BOAE YacTuubl 6yayT pacceusatb ynbTpa3sByK. [l1s OUEHKM TOro, Korga pasmepsbl pac-
cevBaTensi CTAHOBATCS HACTO/IbKO MasibiM1, YTO UX B3aMMOZECTBMEM C NaAatoLWMM YIbTPa3ByKOBbIM MYYKOM
MOXHO npeHe6peub, ObIN UCCNefoBaHbl pasnyHblie Mogenu. B 3aBMCUMOCTH OT hopMbl paccevBaTens ero
pasmepbl B gnanasoHe oT a/10 ao >720 06bIYHO MPUHUMAIOT Kak npefesibHble, HUXEe KOTOpbIX paccesHue
cuMTaeTcsl He3HauuTe NbHbIM. 34eCb > — 3TO A/INHA aKyCTUYECKOW BOMHbI B XUAKOCTWM. OYeBUAHO, YTO AN
OYEeHb BbICOKMX Y/IbTPa3BYKOBbIX HYACTOT 0CO60€e BHUMaHVE JO/HKHO ObITh YAE/EHO NUCTOYHMKAM pacCcesHus,
W ONS UX ypanendus cnepyet BblbvpaTb (OWUIbTPbI COOTBETCTBYIOWMX pasmepoB. BaXHO OTMETUTb, YTO 3TO
Tpe6oBaHMe He MOXeT OblTb OTHECEHO TO/IbKO K YCTPOCTBaM C BbICOKOW 4aCTOTOW aKycTM4eckoro Bo3geii-
CTBUSA. YunTbiBaA athdekTbl akyCTUHEeCKOro He/IMHERHOro pacnpocTpaHeHns, BMNosiHe BEPOATHO, YTO CUTHaIbI
yNbTPa3ByKOBbIX CKaHEpOB, paboTatoLmnx Ha BTOPOA rapMoHuUKe, 6yAyT UMETb CYLLECTBEHHYIKO 3HepreTuye-
CKyl0 COCTaBMSAIIOLLYI0 Ha TpeTbel 1 6051ee BbICOKMX rapMOHUKax. B curHanax MHOrMX KOMMepYeckux cuctem
C 4aCTOTOWN aKyCTUYECKOro BO3fencTemsa He meHee 15 Ml 06bIYHO MMEIDTCA rapMOHUYECKMe cocTaBsoLLme
B AvanasoHe oT 30 o 40 MIy. MNoaTomMy MOXeT cTaTb HE06X0AMMbIM 06paTUTL BHMMaHUe Ha paccensarten
pasmepoM MeHee 2 MKM.

B3BelleHHble YacTuLbl MOTYT ObITb Takke W UCTOYHMKaMW NUTaHusa 6akTepuin n rpubkos. Kpome Toro,
OHV NPeACTaBNAT AO0N0MHNUTENIbHbIE MOBEPXHOCTY A1 BO3MOXHOI0 61M0/10rM4yeckoro 3arpasHeHuns. Moatomy
yAaneHne B3BeLLEHHbIX YacTul, NpenaTcTByeT 060MM 3TUM npoueccaM 610I0rMYecKoro 3arpsasHeHns.

6.2 dnsnyeckmne metoabl

B3BelUeHHble YacTuubl lydlle BCEero yAassioTcs C NOMOLb0 (UbLTPA AN OUUCTKM OT MUKpOYacTuL,
(Mnu caxeBoro ounbTpa). PekomeHayeTcst MCNosb30BaTh ABYXCTyNeHUYaTblil unbTp ¢ rpy6oii (pasmepsbl sue-
ek oT 540 10 MKM) 1 nocnegytollell TOHKOIR (MeHbLe 1 MkM) counbTpauveid, ycTaHaBn1Baemblii B6AM3U BXOA-
Horo maTpy6ka cucTteMbl. CreflyeT 0TMeTUTb, YTO (UIbTPbI TOHKOW OYMCTKM GyayT OrpaHvMunBaTh CKOPOCTb
NPOTEKAHUS XUAKOCTM U MOTYT BMSATbL HA XapakTepPUCTUKKM Hacoca. ®PUMbTPbl C OYeHb MesKUMK siueiikamu
(< 0.45 MKM) 06bIYHO NPUMEHSIIOT NPU hekarbHOM aHasIM3e Ha KULLeYHble 6akTepun, OHU He NponyckaloT Gak-
Tepum 3Toro pasmepa. Mo3ToMy Takue TOHKME (UIbTPbI MOXHO TaKKe UCMO/b30BaTh U NPY OUYUCTKU BOAb! OT
6aKkTepuasnibHOro 3arps3HeHus. O4HaKo ecim 3T 6akTepun He Gbin YOUTbl YIbTPAMONeTOBLIM 06/1yYeHneM
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WA COOTBETCTBYIOLMMMN XUMUKaTamu (CM. pasgen 5) 4o dounbTpauum, To OHUM MOTyT HakannnesaTbecs B uNb-
Tpe v Tam pasMHOXaTbCs. B KOHLE KOHL0B 3TO MOXET NPUBECTU K NOBTOPHOMY 3arpsisHeHuto BoAbl. MoaTomy,
€CNN NPUMEHAIOT PUbTPbI A1 OUMCTKM OT MMKPOYaCTUL, TO UX crefyeT pacrnonaratb nocse uabTPoB yib-
TpadnoneToBoro 06ay4eHus.

Bce ounbTpbl A5 OYMCTKU OT MUKpoYacTul, 6yayT co BpemeHeM 3a6uBaThbCs, YTO. B KOHEYHOM uTOre,
npueBeseT K TOMy, YTO OHWM WAKM He GyayT nponyckaTb BOAY WU MosiydaT BHYTPEHHWE NoBpexAeHus u 6y-
AyT cbpacbiBaTb 06paTHO B BOAY CKOMVBLUMECH B HUX 3arps3HeHns. MNoaToMy pekoMeHAyeTcs perynspHo (He
pexe, yem 1 pas B Tpu MecsiLa) NPOBOANTL BMU3yasibHbIi OCMOTP (PM/ILTPOB 1 3aMEHSTbL X MPY HEOGXOAUMO-
cTn.

6.3 MOBTOpPHOE 3arpsi3HeHNe MUKpovacTMLLaMK

MoBTOpPHOE 3arps3HeHWe BOAbl MUKPOUACTULLAMMW MPOUCXOAMT TPEMSI OCHOBHLIMW MYTSMU: U3 BO34Y-
Xa. U3-3a HempepbIBHON KOPPO3WM apMaTypbl 1 U3-3a KakuxX-HUOYAb 06EKTOB, HA BPEMS MOrpyXaemMbiX BOAY
(BktoUast pyku oneparopa). Mo3aToMy HEO6X0AMMO OpraHu30BaTh MPOBEAEHWE KOHTPOSLHLIX Mpoueayp 3a
COCTOsIHMEM BOAbl. Ecnv BOoAHAs NOBEPXHOCTL 3alluileHa NAeHKOoM, CHUxXaloLel CKOpoCTb NOBTOPHOTO Ha-
CbllLEeHNs1 BOAbl ra3om (cM. 3.5). TO 3TO MOXeT Takke CHWXaTb W 3arpsisBHeHue Bofbl MUKpoYacTULaMu U3
BO3Zyxa. HO 1 B 3TOM c/iyyae BaXHO MPUHSTb Mepbl, YTOGbI 3arpsi3HEHNs M3 BO3fyXa He ckanivBasuch Ha
3alLMTHO NeHke. Mo3TOMy Takoe 3aliMTHOE NOKPbITUE HEO6XOAVMMO BPEMS OT BPEMEHN 3aMEHAThL (EC/N 3TO
NoMMepHas NeHKa) WU MbITb (ECAM 3TO NOMMNPONUIEHOBbLIE LWAPUKW UK UM NOJ0GHOE).

7 Temnepatypa BOAbI

7.1 O6wume nonoxeHms

Temnepatypa BOAbl MOXET CYLLECTBEHHO B/MATL HAa pe3y/bTaTbl Y/IbTPa3BYKOBbIX U3MEpPeHUii Kak Ha-
NpsiMyt0, Tak U KOCBEHHO. MpsiMbIM 3¢hheKTOM ABNSAETCS 3aBUCUMOCTb CKOPOCTY 3BYKa B BOZE OT ee Temne-
paTypbl, @ 3Ha4YeHWs1 CKOPOCTM 3BYKA HYXHbl NPU pacyeTe akyCTU4eckoii MHTeHCUBHOCTU. Bonee cna6o Bbl-
paxeHo BNMsIHWE TpagueHTa Temnepartypbl (0OCOGEHHO BAOMbL NYTU pacnpocTpaHeHns ynbTpassyka), KOTopoe
MOXET BbI3BaTb pechpakLuio, a 3HauuT, U3MEHEHME HamnpaBieHNs ocK Nyyka u/unm ero hokyCMpOBKU.

K no6o4HbIM 3thhekTam MOXHO OTHECTW U BAWUSHUE TeMnepaTypbl Ha YyBCTBMTE/bHOCTb TMAPOGIOHOB
HeKOTOpbIX TUMOB. CXoAHbI ahdekT NposBAseTCA U B TemnepaTypHOl 3aBUCUMOCTU M3/yyaTeslbHol cno-
co6HOCTU npeobpasoBaTens. Kpome Toro, oT TemnepaTypbl BOAbl 3aBUCAT U MHOTME Apyrye ee CBOICTBA,
paccMOTpeHHbIe B HACTOSILLEM CTaHapTe (Hanpumep, cTeneHb aerasaumm cm. 3.3.3, cTeneHb 61M0Nornyeckoi
aKkTMBHOCTM cM. 5.1).

MoaTomy pekoMeHZyeTcsl, YTOObl onepaTop Bcerfa MMen B BUAY BAUSAHWE U3MEHeHW Temneparypbl
BOZbl. DTN N3MEHEHUS MOXHO OTC/IEXMBATbL 06bIYHBIM 3MEPEHNEM TEMMNEPATYPbl HEMOCPEACTBEHHO B U3MeE-
puTenbHOM 6ake, BHOCA Tpebyemble NonpaBky B NOJyYeHHbIe pesysibTaTbl aKyCTUYecknx nsMepeHuii. OgHako,
€C/IN K TOYHOCTW M3MEpPEHMNA NPeAbsABNAIOTCS NOBbILEHHbIE TPe6GOBaHNA, MOXET oka3aTbCA HE06XOAMMbIM
ucnonb3oBaHne TepmocTata. MNpu 3Tom cnefyeT o6ecneynTb OAHOPOLHOCTb TEMI0OBOrO NOMs No BCEMY 06b-
eMy BoAbl B u3MepuTenibHOM bGake. IT0 NoTpebyeT HEOGXOAMMOCTb ee MepeMeLlMBaHNs, a 3HaunT, 1 yyeTa
B/UAHWS TYpOYNEHTHOCTU Ha pe3ysibTaTbl akyCTUYEeCKUX n3MepeHuii. Elle oAHUM acnekToM BAWUSHWSA Temne-
paTtypbl SIBASIETCA TO, YTO A1 MHOTUX YCTPOWCTB U3MEPEHUSI MOLLHOCTM Y/bTpasByka UCMOMb3YHOT pe3epBya-
pbl Mas10ro o6bema (0kos10 50 M), B KOTOPbIX M3MEHEHME TemMnepaTypbl BOAbl NPOUCXOANT GbICTPO Aaxe AN
cnabblX UCTOYHUKOB HarpeBa (HanpumMep, faTYMKOB Y/IbTPa3BYKOBbIX CKAHEPOB), U 3TO CYLLECTBEHHO BAUSIET
Ha pesynbTaTbl U3MEPEHWIA.

7.2 ICTOUYHMKM Tenna B yNbTPa3ByKOBOM U3MEPUTENLHOM Gake

Haunbonee BaxHoe BNUsSHME HA TemnepaTypy BoAbl B M3MepuUTe/IbHOM 6ake okasbiBaeT Temneparypa
BO3yXa B MOMeLLeHun. Mcnonb3oBaHue KOHANULMOHEPOB B OCHOBHOM YCTPaHsieT B U3MEHUNBOCTL U CHAMAET
3Ty 3a60Ty C onepaTopa, HO MpU 3TOM crefyeT OrpaHnuMBaTh BapuaLum TeMNepaTypbl COOTBETCTBYOLMMN
HacTpoiikaMmn KoHAuuMoHepa. Ecin xe nomeleHne He 060py40BaHO KOHAWULMOHEPOM, TO AHEBHbIE U3MEHe-
HUS TemnepaTypbl BO34yXa B HEM MOTYT ObITb 3HAuUMTE/bHbI. MOryT GbITh U APYTUe N0Ka/bHbIE UCTOUHUKM
NOBLILIEHNS TEMMNEPATYPbl BOAbl, BAMSIOWME HA Pe3ynbTaTbl U3MepeHUil. STO NOACOEAUHEHHbIE K U3Mepu-
TenbHOMY 6aky yCTpoiicTBa A/1 NMOATOTOBKM BOAbl. Hanpumep, Hacochl U ounbTpbl A5 YbTPagUoIeToBoro
0671y4eHns MOTyT NOBbLICUTL TemMnepaTypy Bofbl (0CO6EHHO B 6akax Masioro 06bema) Ha HECKO/IbKO rpaycoB.
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Mpy 1cnosib3oBaHWU pe3epByapa Masioro o6bema A8 U3MEPEeHN i MOLLHOCTU Y/ibTpasByKa UCTOUHM-
KOM MOBbILLEHUSI TEMMNepaTypbl BOAbl MOXET 6biTb U3MepsieMblii yNbTpa3BykoBoli npeo6pasoBatesib. Ocoboe
BHUMaHWe crefyeT yAeNnuTb U3MEPEHUsIM U3/yYeHuii BbICOKOW MOLLHOCTU, TAe MCMOJb3YKT akycTuueckue
nornotuTenu. OHU NOT/OLLA0T OCHOBHYIO YaCTb IHEpPruu, nM3slydaemyto npeobpasosaTenieM, u obpasyemoe
B HUX TEN/JI0 NepexoauT B Bogy. INpu u3MepeHusix npeobpaszoBaTeneli ¢ akyCTMUECKOW MOLLHOCTbIO, MHOTAA
npesbiwatoweii 100 BT. B orpaHMYeHHOM 06beme Bofbl BO3MOXHO 3HaunTesibHoe (6onee uyem Ha 40 °C no
OTHOLUEHMIO K TEMNepaType OKpyXatoLleil cpejbl) NoBbIlWEHWE TeMNepaTypbl BOAbI.

8 lMpuMepbl HeJOPOrNX CUCTEM BOAOMOArOTOBKM

8.1 BakAansa ruapodOHHbIX N3MepPEHWUI

SNeKTPoNpOBOAHOCTL BoAbl B 6ake AN U3MepeHuil rMapotoHamMu SBASIETCA BaXHbIM (DakTOpOM, YTo
onpegensieT Heo6XxoAMMOCTb UCMO/b30BaHUST YCTPOMCTBA AJ/151 OUNCTKM BOAbI OT PACTBOPEHHbIX B Heli TBep-
AblX BelecTB. CUCTEMA OUMCTKM BOfbl, NOKA3aHHAsA HA PUCYHKe 4. BK/OYAeT MIOHOOGMEHHUK HA OCHOBE MO-
HOOGMEHHOI CMOSbI C KOHAYKTOMETPOM /11 MOHUTOPWHIA CBOIWCTB CMOSbI. [lerasauusi BoAbl NPOBOAWTCS
NoCPeACcTBOM MOLLHOMO HAcoca C OrpaHu4MTeNIeM CKOPOCTU MpPOTEeKaHus. B cucTeMy peuvpkynsiuuy Bogbl
BCTPOEHbI YNbTPahMoNeToBbI (UALTP U ABYXCTYNeHYaThblii oUNbTP A8 OYUCTKM OT MUKpoYacTul. Bee npu-
MeHsieMble MeToAbl (hUNbTPaLUM BOAbl SABMSIOTCA CKopee U3NUECKUMU, HEXENN XMMUYECKUMU, YTo obecne-
uMBaeT CyLLECTBEHHOE CHUXEHMEe 3/1eKTPONPOBOAHOCTY BOAbI NOC/E ee NPOXOXKAEHUS Yepe3 MOHOOBMEHHMUK.

1 — NoNMNpPONUNEHOBbIE? WAaPWUKKN NS OTPAHUYEHWA NOTOWeHUs KUCN0pOoa U3 BO3AyXa; 2 — OrpaHnyuTenb CKOPOCTH NoToka; 3 -- Ha-
nopHasa BxofHas Tpybka; 4 —Hacoc: 5— MOHOOOMEHHUK; B-~ KOHAYKTOMETP; 7 — UNbTP yNnbTpadnoneToBoro o6ayvyeHuns; 8 — dunbTtp
rpy6oii ounctkn, 9 — punbTp TOHKOW ouncTkm; 10 — rn6kas BbIxogHasa Tpy6ka

PucyHok 4 — lMpumMep CUCTEMbl MOAFOTOBKM BOAbI ANS1 TMAPOGOHHBIX U3MEPEHWii

12



FOCT P 8.897—2015

8.2 Cocypa ANs CUCTEM ypaBHOBELWMBAHUA pagnaLoHHOM cunbl

B cucteme ypaBHOBeLUMBAHUSA paavaunoHHON cunbl (4158 N3MEPEHMS MOLLHOCTU YNbTpa3Byka) 0ObIUHO
MCNONb3YT cocyAbl Manoro obbema (MeHee 2 /1), HO U3MEPEHNST BbIXOAHOW MOLLHOCTU TepaneBTUYeCKUX
YNbTPa3BYKOBbIX CUCTEM BbICOKO MHTEHCUBHOCTY (HITU) cBA3aHbl ¢ 60/1bLWMM PUCKOM BO3HUKHOBEHUS KaBu-
Tauuun. NoaTomy AN Taknx N3MepeHunii Bogy Heo6xoaumo TulaTenbHO AerasvpoBaThb. A5 3Toil uenv nimepu-
TesNbHbI COCYA, C BOAOK MOXHO MOMECTUTb B HEOO/bLUYH BaKyyMHYH0 Kamepy, Kak 3TO MoKa3aHo Ha puUcyHke 5.
D/1eKTPONPOBOAHOCTbL BOAbl BAUSIET Ha pe3ysibTaTbl U3MEPEHUSI pafuaLMOHHON CUbl B ropa3fo MeHbLUEi
CTeneHun, 4Yem npu rMApPoPOHHBLIX N3MepeHnax. MNoaToMy Npu NoAroTOBKe BOAbI ANS M3MepuTeneil pagnawm-
OHHOU CUNbl HET HEO6XOAUMOCTM NoABepraTb ee AenoHnsaunn. bonee Toro, NOCKObKY 3/1EKTPONPOBOAHOCTb
BOAb! 3leCb HE BaxHa, AN NojaB/ieHUs: ee 6MONOrMYECKON aKTUBHOCTU MOXHO NMPUMEHATb XUMUYECKME Me-
ToAabl (HanpuMmep, f06aBATL X/10P), @ He ycTaHaB/MBaTb AOPOryl0 CUCTEMY Y/IbTPadnoneToBOW munbTpaLum.

1 — BaKyyMHbIM Hacoc: 2 — BakyymHas kamepa: 3 — COCY/ A4NA U3MepPeHNsa pajnaloHHoil cunbl: 1 — xnopupoBaHHas Boaa

PucyHok 5 — Mpumep cuctemsl NOATOTOBKY BOAbI A5t USMEPEHUI pajuaLMoHHO’ cubl
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Mpunoxexnune A
(cnpaBouHOE)

CBeeHNsA 0 COOTBETCTBUM CCbINTOUYHbIX MEX/AYHAPOAHbIX CTAHAAPTOB CChINTOUYHbIM
HauuoHanbHbIM cTaHgapTam Poccuiickoii ®egepaunnu

Ta6nunuya A1

OB03HAYEHNE CChIIOUHOTO MEXY- CreneHb O603Ha4EHME 1 HAMMEHOBaHNE COOTBETCTBYIOLLETO HALMOHA/IBHOTO
HaPOAHOro CTaHaapTa COOTBETCTBUS cTaHpapTa
M3K 62127-1: 2007 T FOCT P M3K 62127-1—2009 «locygapcTBeHHaa cuctema o6e-

cneyeHns eAMHCTBA W3MepeHuil. MapameTpbl nonei ynbTpa-
3BYKOBbIX. O6Line Tpe6oBaHUSI K MeToAam onucaHus noneii B
YacToTHOM gunanasoHe ot 0,5 4o 40 MIu»

MpumeyaHune — BHacToswWwei Tabnuuye ncnonb3oBaHo cnegytoliee ycioBHoe 0603HaYeHNe CTeneHn cooT-
BETCTBUA CTaHAapTa:
- OT — naeHTWYHbIA cTaHaapT.

14
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