AxkBaTop ko CuibBep
UOHU3ATOP BOJIbl BBITOBOU

PykoB0oICTBO 10 3KCILIyaTAlMU



1. OBIIUE CBEJIEHUSA

1.1. Moruzatop Boabl ObiToBOM AkBaTOop DKo CHIIbBED (Iajiee - MOHU3ATOP), MPEAHA3HAYCH JJIS
MPUTOTOBJICHUS B JOMAIITHUX yCIOBUSX JABYX TUIIOB BOJIBI: AaHOJIHUTA (KHUCIOTHOM, MIIN «MEPTBOM»
BOJIbI) M KaTOJMUTA (IIEJTOYHOM, UITH «GKUBOID BOBI).
1.2. Monunsatop Boasl coorBeTcTBYeT TpeboBanusaM Il kiacca 3amute 'OCT M3K 60335-1-2008
I10 AJIEKTPUYECKON O€30MacHOCTH.
HonuzaTtop BOAbI COOTBETCTBYET CIEAYIOIIMM TEXHUYECKUM pPEriaMeHTaM:
- «O0 orpaHuueHUH TMPUMEHEHHs] OIMACHBIX BEIIECTB B W3JENUAX OJIEKTPOTEXHUKH U
paauosnexktporuku» TP EADC 037/2016;
- «O 6e30onmacHoCTH HU3KOBOJIBTHOTO obopynoBanusi» TP TC 004/2011;
- «DJEeKTpOMarHuTHas COBMECTUMOCTb TeXHHYeckuX ycrporcts» TP TC 020/2011.
1.3. Hlenouynas Boga o0JamaeT BBIPAXKECHHBIMH AHTUOKCHJIAHTHBIMUA CBOWCTBAMH, SIBIISICTCS
CTUMYJIATOPOM OMOJIOTHYECKHX TpolieccoB. BomHbIN pacTBOp ¢ moHamu cepebpa Ag+ obanmaer
BBIPAKCHHBIMU OAKTEPUIIUIHBIM, IPOTUBOBUPYCHBIM, IPOTUBOTPUOKOBBIM M AHTHUCENTHYECKUM
JNEHCTBUSAMHU B OTHOIICHHH Oosee, ueM 500 601e3HETBOPHBIX MUKPOOPTaHU3MOB.

1.4.VloHu3aTop BOJIbI IPUMEHSETCS NIPH TEMIIEpaType OKPY’KAIOILIEro Bo3ayxa oT +5 110

+40 C u oTHOCHUTENILHON BlIaxkHOCTH He Ooiiee 80%.

2. TEXHUYECKHUE XAPAKTEPUCTUKH

2.1. Hanpspkenue nutanust, B/I'1g 220/50
2.2. Cuna ToKa 3JIeKTpoin3a, A 0,2-0,7
2.3. Bpewms aktuBanuu, MuH, He Oosee 40

2.4. O6beM aKTUBUPOBAHHOM BOJBI, HE Ooee, JI:
IPU M CIIOJIb30BAaHUU KBAJPATHOTO KEPAMHUECKOTO HOHOOOMEHHOI'0 CTaKaHa

aHOJIUTA: 0,3
KaTOJIMTA: 1,6
2.5. O6beM HOHM3UPOBAHHOTO pacTBOpa Ag+ i1 2
2.6. [ToTpebasiemast MomHOCTH, BT, HE Gonee 70
2.6. Macca (0e3 akTuBHpyEMOil BOJIBI), KT, HE OoJiee 1,3

3. KOMIIVIEKTHOCTb

3.1. MonuzaTtop Boasl AKkBaTOp DKO (C TaiiMepom), IIT. 1
3.2. PyKOBOZCTBO IO 3KCIUTyaTallUy, IIT. 1
3.3. YmakoBka, miT. 1
3.4. Mepka Ha |1 rpaMM mMOBapeHHOM COJIH, IIT. 1
3.5. CtakaH KepaMU4YECKU MOHOOOMEHHBIH (KBapaTHBIN), IIIT. 1
3.6. CepeOpsHbIT 2JIEKTPO/, IIIT. 1

Ipumeuanue: 6 npoyecce uoHu3ayUU, 34 CUem NEPEMEKaAHUsl UOHO8 600bl OM AHOOA K KAmooy, 8 KepamMuyeckom
cmakane npoucxooum ymervbuieHue odvema amoauma (moocem ymenvuwiamsca Ha 1/3) u, coomeemcmeeHHo,
yeenuueHue oovema Kamoauma.



4. YCTPOMCTBO U TPUHIIAII PABOTHI

4.1 . MoHn3aTop BOJbI COCTOMT M3 YEThIPEX OCHOBHBIX yacTel (puc.l):
- CbEMHOM BepxHEH KpbIKH (1) C 37eKTpoIaMu;
- 0JI0Ka MUTaHMSI, BCTPOEHHOI' O B CbEMHYIO BEPXHIOIO KPBIIKY (1);
- OCHOBHOMH &mKocTH (2);
- KEPaMHYECKOTr0 CTakaHa (3), TOMEIaeMoro B OCHOBHYIO EMKOCTH (2).
4.2. briok nuTaHus, BCTPOSHHBIN B CHeMHYIO BEPXHIOIO KPbIIKY (1), mpeacraBnser coboi
MMITYJICHBIA UCTOYHUK MOCTOSIHHOTO TOKA C 3aIIUTON OT Meperpy3Ku Mo NepBHYHOM
Y BTOPHUYHOM LIETISIM.
4.3.B HuxHed dactu Kpblku (1), Ha OCHOBaHMM M3 M3OJAILUMOHHOTO Marepuana,
YCTaHOBJIEHBI:
- CBETOJIMO/IbI ITOJICBETKU TOIyOBIM OTTEHKOM >KMJIKOCTH B OCHOBHOM eMKOCTH (14);
- BJIEKTPOJA aHOJ HM3TOTOBJIEH C NMPUMEHEHHEM CMecCeil OKCHIIOB PEIKUX WHEPTHBIX METAJIOB
(pyrenust u upuaus) (4) (TEMHOro OTTEHKA; HAa PUCYHKE HAXOJIUTCS BHYTPH KEpPaMHUUECKOTO
crakaHa (3)), co cneuHaJIbHbIM XUMUYECKH CTOMKHUM MOKpbITHEM. biaromaps mcrnojib30BaHHUIO
CelUalbHBIX  MaTepuasioB, aHOA B  IMpolecce  OSKCIUIyaTalldd  HE  IOJBEpKEH
AIIEKTPOXUMHUYECKOMY Pa3pyIIECHHUIO;
- 1Ba 3neKTpoja katof (6) (cBeTaoro oTTeHKa), u3 TuTana Mmapku BT 1-0.
4.4.0cHoBHass EéMKOCTh (2) W3roToBlieHa M3 IMHUILEBOr0 IUIACTUKA (TepilypaH),
MIPUMEHSIEMbIN UCKITIOUUTENBHO B IPOMBILIJIEHHBIX CTaHAapTax 6e3onacHOCTH. B HeMm,
B IIpOLIECCEe BIIEKTPOIIHM3a, 00pa3yeTcs MeIouHas BOJA - «OKUBAash» BOJA.
4.5 Kepamuueckuii ctakaH (3) BBIMOMHSAET (QYHKIIMIO HOHOOOMEHA MEXKIY JICKTPOAaMHU
KaToJloM U aHojaoM. B HEM, B mpolecce MOHMU3AIMH, 00pa3yeTcsi KUCIOTHAs Boja -
«MepTBas» BOAA.
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Pucynok 1. O0u1uii Buj HOHNU3aTOPA BOABI

4.6. B BepxHeii yacTu chEMHOM BepXHeH KpbIiiku (1) nOHHU3aTOpa BOABI YCTAHOBJICHBI:
CTPENOYHBIN HHIUKATOP TOKa HOHU3auH (7), CBETOBOM HHAMUKATOP (8) HATU4Hs HAMPsDKEHUS Ha
ANEeKTpoaax, nepexstouarens (9) u taitmepst (10) u (13) BpeMeHN aKTUBALIHH.

4.7. llepexmrouaTens (9) npenHasHadyeH IJIs1 BKIIOUSHHS M BBIKJIIOUEHUS TprOOpa.

4.8.TaitmepoM (10) BpeMeHH MOHU3ALMH [10JIB30BATENb YCTaHABIMBAET IPUMEPHOE BpeMsI

MOHU3aLIUH BOJBI.
4.9.Talimepom (13) BpemeHu cepeOpeHUs MOJIL30BATENbh YCTAHABIMBAET MPUMEPHOE
BpeMsi cepeOpeHus BOJIBI.

4.10. Ilpuaiun pa®oThl MOHHM3aTOpa BOABI AKBaTOp DKO OCHOBaH Ha MeMOpaHHOM

anekTponu3e. B kaduecTBe MeMOpaHBI HCIOJb3YETCS MOHOOOMEHHBIH KepaMH4ecKHil

CTakaH. OJIEKTPOJIU3 BOABl — OTO XHUMHUYECKas peaklus pas3/elieHuss BOJbl Ha

MOJIOKUTEJIbHbIE U OTPHUIATENIbHbIE HOHBI IPU IMPOXOXKJIECHUH 4Yepe3 Hee ToKa OT

MCTOYHUKA MOCTOSSHHOI'O HaNlPSIKEHUSI.

4.11.B mporecce 3JIeKTposIM3a OKOJIO aHO/Ia BoJa MPHOOpETaeT KUCIOTHBIE CBOWCTBA, a Y

KaToJia — IIEJIOYHBIE.

4.12. HMouuzauust BOxbl HOHaMHM cepedpa Ag+ MPOUCXOAUT MpHU MPONMYyCKaHUHU

MIOCTOSTHHOT'O TOKa Yepe3 cepeOpsHbIil 3JIEKTPO/, KOTOPBIH, pacTBOPSSACh, HACKIIIAET BOLY

HoHaMu cepedpa.
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Pucynok 2. CtakaH KepaMH4yeCKHIi:
1. Crakan HOHOOOMEHHBIN (KBaJPaTHBIN)

5. TPEBOBAHUA BE3OITACHOCTH

5.1.Ilepen BKIIOYEHHEM HOHHU3ATOPA B CETh yOeaAUTeCh B HCIIpaBHOCTH IIHYpa (1 1), Bunku
1 PO3ETKH, a TAKKe I[EJTOCTHOCTH KEPAaMUIECKOro crtakana (3).
5.2.Bce MaHMIyJSIUMM C MOHU3ATOPOM (CHUMAaTh BEPXHIOI KPBILIKY, HAJIWBaTh BONY,
CIIMBATh F'OTOBBIE PACTBOPBI, U3BIMATh U3 OCHOBHOM EMKOCTH MJIM YCTAHABJINBATH B HEE
kepamuueckuii crakan) mMoxHo TOJIBKO HA OTKJIIOYEHHOM OT CETH
NOHMU3ATOPE, T.e. Korja BujKa CETeBOro IHypa MOHU3AaTOpa U3bTA U3 PO3ETKU
HUTAIOIIEN CETH.
5.3.3anpemaercsi Bo Bpemsi pabOThI MEPECTaBIATh HOHU3ATOP.
5.4.3anpemaercs ocTaBIATh pabOTAIOIMI HOHU3ATOP 0€3 MPUCMOTPA.
5.5.3anpemaercs noib30BaThCA OTKPHITHIM OTHEM PSIIOM C pabOTAIOLIMM HOHU3ATOPOM.
5.6.Ilpu moBpexnaenuun mHypa nutanus (11) ero 3ameHy, Bo u30exaHHE ONACHOCTH,
JOJDKEH MPOM3BOAUTH H3TOTOBUTENb, CEPBUCHAs CIyx0a, WIM aHAJOTMYHBIN
KB (DUITUPOBAHHBIN MTEPCOHA.
IIpeaynpe:xieHue: AaHHBI NPUOOpP He NpeJHAa3HAYeH /UIA MCIOJIB30BAHHUS JIIOABMH
BKJIIOYasl JieTei, y KOTOPbIX ecTh (py3HyecKue, HePBHbIe WM MCHXHYeCKHE OTKJIOHEHMS,
WIN HEJOCTATOK ONbITA U 3HAHMIA, 32 HCKJIIOYEHHEM CJIyYyaeB, KOIa 3a TAKHMH JHLIAMH
OCylecTBJSIeTCA HAA30p WJIH TPOBOAUTCA HX HWHCTPYKTHPOBAHHE OTHOCHTEJIbLHO
HCMOJIb30BAHMS JAHHOTO0 MPUOOPA JTULOM, OTBEYAK MM 32 uX 0e3onmacHocTh. Heodxoqumo
OCYLIECTBJSATH HA30P 32 IeTHMH H € 1eJIbI0 HeJONYLIeH!s] HX UTP ¢ NIpudopoMm.



6. IIOPAJOK PABOTHBI
BHUMAHMUE!!!

J1J1s yCIEIHOT 0 PUT OTOBJICHHUS IIEJIOYHON M KU CIOTHOM BOJIBI
HEO0OXOAMMO COOJTIOIATh CICAYIONINE PEKOMEHTAIIHH.

6.0 B mosoxkenuu «1» mnepexirodarens peXUMOB, NP YCTAHOBJIEHHM TalMepa B
MOJIOKEHUE «*», Mepe]l HAYaJOM HOHM3AUMHU CTAKAH, 3al0JIHEHHbIH BOJI0H, He00X0AUMO
BbIIEPKATh B HMCXO0AHOH Boae 3-5 muHyT. [lophl KepamMHUEeCKOro cTakaHa HaIOJHAIOTCS
KHUJKOCTBIO, UTO CIIOCOOCTBYET MPOTEKAHUIO MPOIIecca DIIEKTPOIIN3A.

KadecTBo «KMBOI» U «MEPTBOW» BOJBI IOJIHOCTHIO 3ABUCHT OT KA4€CTBEHHOI'0 COCTABA
MHMHEPAJIOB MCII0Jb3yeMOH MCXOAHOM BOABI.

CaM nmpubop — 3TO «HMHCTPYMEHT» IS 3JEKTPOJM3a XKHUAKOCTU B eMKocTsAx. Eciu B
UCXOJTHOM BOJE HAXOIATCS «MpasuibHule» MUHEpAJbl U WX HEO0OXOAWMOE KOJIMYECTBO, TO
pe3yJIbTaT OyAET «yCHEIIHBIM.

Bonay Heo0xoanmo noadouparh.

MO3KHO UCIIOJIB30BATh:

- BOJONIPOBOJHYIO (KAYECMBEHHbIU COCMA8 8000NPOBOOHOU 800bL MOACEN MEHAMbCA OM
Ce30Ha K Ce30Hy, a mo u daue.);

- BOJOIIPOBOAHYIO KUIISIYEHYIO OCTHIBUIYIO 10 KOMHAaTHOM TEMIIEPATYpHl;

- TUTHEBYIO OYTHJIMPOBAHHYIO (HE MUHEPAJIBbHYIO, HE Ta3UPOBAHHYIO);

- TMCTUJUTUPOBAHHYIO ¢ 100aBiIeHNEeM B cTakaH (3) moBapeHHOI conu (CONSIHOM pacTBOp
3amMBaeTcsd ToJbKo B ctakaH (3)!! Cm nmacnopt kK npudopy).

Bony ¢ Hu3Kol MUHepann3anuen (cTpesika MHIMKaTopa Bc€ BpeMs HaxonuTes B "KenToit
30HE"), B CTaKaH MOKHO JOOaBUTH COJITHOM PacTBOpP.

He pexoMeHayeTcs1 HCIIOIB30BaTh BOJY, HACTOSHHYIO Ha MUHepasiax (IIyHT UTe, KpeMHUU
u T.11.). [logoOHbIe MUHEpAbI 3aMOHSIOT U 3aKYHOPUBAIOT TOPBl KEPAMUYECKOTO CTaKaHa, 4To
MIPUBOJNT K OCTAHOBKE Ipollecca dJIeKTpoin3a. JlanpHeliee ncnoib30BaHue Npruoopa BOZMOKHO
TOJIBKO I1OCJIE 3aMEHbl KEPAMHUYECKOI'O CTaKaHa.

Bona co ckBaxuH, 4aiie Bcero, MMeeT BBICOKYIO MMHepanu3auuio. Ecmu crpenka
MHIMKATOpa IMEPEeXOAUT Ha KpacHbI CEKTOp — TaKyl0 BOJY MHCIIOJIb30BaTh Helb3sd. Boay ¢
BBICOKOW MUHEPAIM3aIell MOXKHO Pa30aBUTh BOJOW C HU3KOM.

Bony, npomenmyto dyepe3 ¢uiIbTp 00paTHOrO OcMOca HEOOXOAMMO MPOMYCTUTH Yepes
«MUHepaau3aTop». Boma nocime  obpaTHOro  ocMoca  CTaHOBUTCS — MPAKTUYECKH
JUCTUJUIMPOBAHHOM, UTO AenaeT e€ Oosee Oe3omacHON JUIsl yIOTPeOIEHUs U MCIOJIb30BAHMS B
pa3IUyHBIX chepax KU3HEAEATEIbHOCTH YEJIOBEKa, HO HE IIPUTOAHOMN JIJIs TPpOoLecca IEKTPOJIN3aA.

6.1.CHUMHTE BEpXHIOKO KPHIIIKY (1) ¢ 3eKTpomaMu.

6.2.YCTaHOBHUTE KEpaMUYECKUI cTakaH (3) Mo EeHTPY OCHOBHOM EMKOCTH (2).

6.3.3aseiiTe BOAYy B KEpaMUUECKUH cTakaH (3) 0 MOJTHOTO HATIOIHECHUS.

6.4.3aneliTe BOy B OCHOBHYIO EMKOCTb (2) TakuM 00pa3oM, 4ToOkI €€ ypoBeHb Obl1 Ha 10-
15 MM HMIKE BEPXHEro Kpasi KEpaMHU4YecKoro crakasa (3).

6.5.YCTaHOBHUTE BEPXHIOK KpPBIMKY (1) Ha OCHOBHYIO €MKOCTh (2) Tak, 4TOOBI TEeMHAas
MJacTHHA 3JIeKTpojaa aHop (4) Obula BHYTPH KEpaMUYECKOro cTakaHa (3), a cBeTibIe
mIacTUHBI Katoaa (6) — cHapyxu. OCTOPOXKHO OCaauTe BEPXHIOK KpbImKy (1) Ha
OCHOBHYI0 &MKocTh (2) mo ynopa. BHUMAHHME! Bo BpemMsi mpuroroBJieHUsi
IIEeJOYHOW WM KHCJIOTHOW BOJAbI CepeOpPSIHbIA  JJIeKTPOA Heo0X0IuMO
BBIKPYTHUTbH!!!



6.6. BkmounTte BuiKy mHypa Onoka nurtanus (11) B poserky mutaromieit cetu 220B.
Bpamass Bokpyr ocu perynsatop Taiimepa (10), ycraHOBUTE HpHUMEpPHOE Bpems
akTuBauu Bojbl. KpaiiHee neBoe monoxkeHue taitmepa (0003HaUeHHE HA KOPITyCe -
«®»), COOTBETCTBYET MPUMEPHO 5 MHHYTaM HWOHHU3AIMHU BOJbI, KpallHEEe MpaBoe
nojokeHue (00O3HaueHHE Ha KOPIyCe - «®®®@)») COOTBETCTBYET MpPUMEpHO 33
MUHYTaM HOHM3AIMH, MOJIOKEHUE TaiimMepa (00O3HaUYE€HHE Ha KOPIyCce - «O®) U
«ee®ey) - npuMepHo 11 u 20 MuHyTam cooTBeTCTBEHHO. HaskaTneM Ha nepekioyaTelib
(9) ycranoBute ero B mnosokeHue «I» («Bkimoueno»). O pabore wmoHM3aTOpa
CHUTHAJIM3UPYET CBEUCHHE MHANKATOPA HaNpsiKeHus (§) Ha IIEKTPOoAaxX ¥ CBETOAMOIaxX
MOJICBETKU BOJBI ( B OCHOBHOM €MKOCTH (2). YOenutrech BU3yalbHO, YTO BBIICIICHUE
My3BIPHKOB Ta3a HaOIr01aeTcs Ha 000MX KaTo/Iax.

6.7 .KonTponupyiiTe mpoiiecc HOHU3AIMU 110 TOKa3aHUsIM HHIUKaTopa Toka (7):

- 3es1€HAst 30HA CBUJETENIbCTBYET O HOPMAJIbHOM TOKE MOHU3AIUY;

- xké&nras 30Ha — TOK MOHHU3ALUU MEHbIIE HEOOXOAMMOro JJisi HOPMajJbHOIO IMpolecca.
TpeOyeTcs BBISBUTH U yCTpaHUTh NpudIuHy (Cm. 1.7, «PeKoMeHauu mo dKCITyaTalum);

- KpacHas 30Ha — HMMEET MECTO OONbIION TOK MOHMU3AIUU. TpedyeTcsl BBISBUTh M yCTPAHUTH
npuunHy. (CM. 1.7, «PekoMeHJalluy 10 KCILTyaTalum»).

6.8. [lns mony4eHuss HeoOXOIMMOM KOHIIEHTPAIMK aHOJIMTA M KaToJuTa AocTaTodHo 30
MUHYT paboThl noHn3atopa. KoHTponupyite paboTy HOHHU3aTOPA, YTOOBI ONPEEIUTh,
CKOJIbKO BPEMEHHU HY)KHO HMOHHU3ATOPY JJISl MPHUTOTOBJICHUS IICJIOYHOU «OKUBOW» H
KHCIIOTHOU - «KMEPTBOW» BOJBI «CTEIIEHN KOHIIEHTPAIIUN» HE0OX0auMoi Bam.

6.9.110 ucreyeHU YCTAaHOBJIEHHOTO BPEMEHH TalMep OTKIIYHUT IMPOIECC MOHU3AIUU
BOABl M BKJIIOYUT 3BYKOBOH 3yMMeEp, CUTHAIM3UPYIOMMUNA 00 OKOHUYaHMHM BpPEMEHHU
WOHM3alMKM. 3aTeM, YyCTaHOBHUTE Tmepekimouarens (9) B monoxkeHue «O»
(«BBIKJIFOUEHO»), OTKJIFOUUTE BHIJIKY IIHYpa (11) OT po3eTku, OCTOPOKHO CHUMHUTE
BEPXHIOIO0 KpbIIIKY (1) ¢ ayiekTposamu, He JomycKas e€ mepeBopauyuBaHus, U3BICKUTE
KepamMuueckuii crtakaH (3) W cieliTe W3 HEro aHOMUT (KUCIOTHYIO BOAY) B
MIPUTOTOBJIEHHYIO 3apaHee €MKOCThb. [locime 3Toro, mepeneite B IpYyryr0 €MKOCThb
KaTOJHT (LIEJOYHYIO BOAY).

[Ipy wucnonb30BaHUM HOHOOOMEHHOTO KEpPaMHUYECKOro CTakaHa KBajapaTHoro (puc.2),
nony4aercs 0,3 1 KUCIOTHOM BOJBI U 1,6 11 I€JI0YHON BOJIBI.
[Ipu ucnonap30BaHUM HOHOOOMEHHOT'O KEPAMHUECKOI0 CTaKaHa KPyrJjioro (puc.2),
nosyqaetcs 0,5 1 KUCIOTHOM BOABI U 1,4 11 11€7104HOM BOJBI.



7. MOPSJOK PABOTHI TPU TPUTOTOBJEHUN CEPEBPSIHOM BO/IbI

7.1. CHUMHTE BEpXHIOIO KpbIIKY (1) ¢ OCHOBHOI EMKOCTH (2) U U3BJIEKUTE KPBILIKY C KOPILYCOM
aneKTpoaHoro 6soka (1) u3 KyBIIMHA.

7.2. 3aneiiTe BOOy B OCHOBHYIO EMKOCTH (2) TaKMM 00pa3oM, 4TOObI €€ ypoBeHb ObLT HA OTMETKE
«2» o0bema KyBIIIMHA, YTO COOTBETCTBYET, IPUMEPHO, IBYM JINTPAM.

7.3. YcranoBuTe cepeOpsHbIii 3aekTpon (15) B BuUHTOBOM pa3beM (12) — ero HE0OX0IUMO
BKPYTHUTB 110 YaCOBOM CTpPEJIKE.

7.4. YcraHOBHUTE KOPITYC 2JIEKTpOoAHOT0 0110Ka (1) ¢ KPBIMIKOM B OCHOBHYIO EMKOCTH (2).
OctopoxkHO ocaauTe KpbIKY (1) Ha OCHOBHYIO €MKOCTS (2) 70 yropa.

7.5. llogximrounte BUIKY MHYpa O010ka muTanus (11) k pozeTke nuTatomei cetu 220B.
YcraHoBuTe nepexk/ayaTes]b pe:kumMoB padorsl nonusaropa (13) CTPOI'O B nosoxkenue
«2» mam «3»!

ITos10:keHMe «2)» NepeKIItoyaTelIsi peKUMOB COOTBETCTBYET PEKUMY, IPU KOTOPOM
MPUTOTABIMBAETCS BOJHBIN pacTBOP C KOHIIEHTPAIMEH HOHOB cepedpa Ag+ COOTBETCTBYIOMIEH
CaHMTapHBIM HOpMaM, perjiaMeHTUPOBAHHBIM JUIsl IUTHEBOM BObI (oxo.10 0,02 me/aump).
onoxenne «3» nepexyntoyarens peKUMOB COOTBETCTBYET PEXKUMY, TP KOTOPOM
MPUTOTABIMBAETCS KOHIICHTPUPOBAHHBIN BOJHBIN pacTBOP C KOHIIGHTpAIMel HOHOB cepedpa
Ag+ (okxono 3 me/nump), IPUMEHSIEMBII JJIsI 03I0POBJICHHS OpraHU3Ma.

Haxatuem Ha nepekitodartess (9) yctaHOBHUTE ero B moJioxkeHue «I» («BkitoueHoy). O
paboTe HOHH3AaTOpa CUTHAJIM3UPYET CBEUEHUE UHAUKATOpa HanpsbKeHud (8) Ha 3JIeKTpoaax u
CBETOJMO/I0B MOACBETKH BObI (14) B ocHOBHOI éMKkocTH (3).

7.6. I1o ncreueHny BpeMeHH, alllapaTHO MPELyCTaHOBJIEHHOT O IS KaKJ10r0 pexuma, TanMep
OTKJIIOYUT MPOLIECC MOHU3ALMH BOJbI M BKIIOUUT 3BYKOBOM 3yMMeEp, CUTHAIIM3UPYIOIUI 00
OKOHYaHUU BPEMEHU HOHU3ALINU.

Jlns pexuma «2» Bpemst HOHM3aluu paBHO 60 cekyHaaMm.

Jlnis pexxuma «3» Bpemsi HoHU3aluu paBHO 20 MUHYTaM.
3aTeM ycTtaHOBUTE nepekitodaTens (9) B monoxenne «O» («BBIKIIOUEHOY), OTKIIOUUTE BUIKY
mHypa (11) oT po3eTku, 0OCTOPOXKHO CHUMHUTE BEPXHIO KpbIIKY (1) ¢ ocHOBHOM éMKocTH (2) 1
U3BJIEKUTE KPBILIKY C KOPILYCOM 3JIEKTpOAHOro0 0710Ka (1) U3 KyBIIMHA, HE TOMyCKast UX
nepeBopaunBanus. CnelTe 3 0CHOBHOM éMKOCTH (2) BOIHBIN pacTBOp HOHOB cepedpa Ag+ B
3apaHee MPUTOTOBIECHHYIO OTAEIbHYIO.



8. BOBMOXHBIE HEUCITPABHOCTH U MEPBI 1O UX YCTPAHEHHUIO

Bo3MoxxHbBIE HEHCITPAaBHOCTH U MEpBI 110 UX YCTPAaHEHUIO yKa3aHbl B Tabiuue 1.

Tabmuna 1. Mepbl o yCTpaHEHUIO BO3MOKHBIX HEUCITPAaBHOCTEH

Bo3moxxHbIe HCUCIIPABHOCTH

IIpuunnb

Mepsl 10 UX YCTPaHEHUIO

OTtcyTCcTBYyET CBEUYECHHE
WHAMKATOPa HA BEPXHEH KPBIIIKE

1. He pabotaer nepexitoyares.

2. Belmen u3 cTpost BCTpOSHHBIN
0JIOK MUTaHUS.

1. OOparutbcs B
CITyK0y h10) ¢
HEUCIPABHOCTEN.

CEPBUCHYIO
UCIIPABIICHUS

2.00patuThCss B CEPBUCHYIO

CIykO0y nst  3aMeHbl  OJoka

IIUTaHus.

[lynecupyromiee cBeueHue
CBETOBOI'0 MHJUKATOpa Ha
BEPXHEU KPBIIIIKE

1. bonbiioi TOK.

2.Bpiien u3 cTposi BCTPOSHHBIH
OJIOK MUTAHUSL.

1. 3aMEeHUTH UCXOHYIO BOAY.

2. OOpaTuThCs B CEPBUCHYIO
CITy>KOy JIJIs 3aMEeHBI OJI0Ka
MUTAHUSL.

KpaTtkoBpemeHnHoOe OTKIIOHEHNE
CTpEeJIKM MHJIMKATOpa B KpaiHee
MOJIOKEHUE KPACHOU 30HBI U
BO3BpalllCHUE B KpaliHee
MMOJIOXKEHHUE JKEJITOM 30HBI

Bonbuiolt Tok anekrponnsa.
Cpaborana 3ammTra 6110Ka
MUTaHUS.

3aMEHUTb UCXOJHYIO BOLY C
MEHBILIEH MUHEpaIn3alue.

PexoMeHtaninm 1o sKcITyaTamu:

1. He pexomenayercsa pabota nonuzaropa csinre 30 MUHYT, Tak Ka mokazatenu pH
TOTOBBIX PACTBOPOB JaJIe€ MPAKTUYECKU HE U3MEHSIOTCS, HO IIPOUCXOAUT U3JIAIIHUN
HarpeB Kak pacTBOpOB, Tak U 0Jioka nuTaHus. [1o ucTedennto 3Toro BpeMeH! HOHU3AaTOP
CJIENyeT OTKJIFOYUTh OT CETU IUTaHUS.

2. llepen odepeaHbIM IIUKIOM HOHHU3AIMH HEOOXOIUMO BBIZIEPKUBATH May3y, IPUMEPHO
MOJIOBUHBI JUIUTEIBHOCTH MPEIbIAYIIEro UKIIA.

3. Kak npaBuiio, OCHOBHBIMHU ITPUYMHAMU MaJIOro TOKa HOHU3ALMH BOJIbI SIBJISIOTCS
HaJIM4Me OTJIOKEHUIN COJIEH XKECTKOCTH B ITOPaX KEPAMHUUECKOr O CTAKaHA UIU
He3HaYUTeIbHasI MUHEpaIU3alys 3aIUToi B EMKOCTH BO/IbI. B cBs3u ¢ 3TUM HEOOX01UMO
MIPOBECTH COOTBETCTBEHHO TINATEIbHYIO0 OTMBIBKY KEpaMUYECKOI0 cTakaHa (11.7) uiu
MPUMEHUTH BOJlY U3 APYTrOro HCTOYHHUKA, UMEIOIIEro 00siee BEICOKYIO CTEIEeHb
MUHepaau3anuu. JlonmyckaeTcss HaJIMBaTh B KEpaMUUECKHI cTakaH cja0Obii (He Oonee 1 T
Ha 1 1 Boasl pacTBOp nmoBapenHoi comu NaCl, moxydaemslil myTem pactBopeHus 1 T
coM (MCIoJIb3yeTcsl Mepka Ha 1 rpaMM MOBapeHHOM COIM TOHKOro IoMoJia) B
CTEKJIIHHOHN OAHOJUTPOBOM OaHke. [Ipy 3TOM BpeMsi HOHU3ALMH YMEHbIIAETCS
NpUMEpPHO BABOe (cM. Tabi.2).




4. OCHOBHOI NPUYUHOM 0OJIBIIOr0 TOKA MOHU3ALMHU ABJIETCS U3JMILHE BBICOKAS CTEIEHb
MUHepaN3aluu 3aJIUTON B EMKOCTH BOABIL. B cBs3u ¢ 3TUM, 3anpeniaercst UCIOIb30BaTh
(3anmBaTh B 00€ EMKOCTH) MUHEPAJIBHYIO BOAY U(UJIH) 100ABISTH COJIb B OCHOBHYIO
€MKOCTb (2). B aTOM citydae Ay HOHHU3AIUH ClIeAyeT MPUMEHATh YHCTYIO TUTHEBYIO
BOZY.

5. CBeueHue MHOUKATOpa HAINPSLDKEHUS HA BEPXHEH KPBILIKE OTCYTCTBYET B Cllydae
HEeNpaBUIILHOTO MOJI0KeHUs nepekimodarens (9). Cienyer ycTaHOBUTH IEPEKII0YaTeNb
(9) B Hy’)xHOE MONTOXKEeHHNE «]» («BKIIOUEHOY).

6. Yepes3 40-60 MuUHYT Ha JHE EMKOCTH PacTBOpA KATOJIMTA MOXET HAOIIOAaThCsI OeIIbIid
0CaJI0K COJIEH XK ECTKOCTH, KOTOPbIE BBILACIAIOTCSA U3 BOJOIPOBOAHOM BOJIBI B ITpoLIECCEe
nonuzauud. [locne ucrnoap30BaHus KaTOJIUTA OCAA0K CIIEAyeT YAAIUTh (CIUTh B
KaHaJM3aIuIo).

7. B mpouecce paboThl Ha KaTogax (JIEKTPOIbI CBETJIONO OTTEHKA) B KEPAMUYECKOM
crakaHe oOpazyercs Oemblil HaJleT coJiel, KoTopbli nepuoauuecku (rmocie 300-400
MUHYT 00111ei HapaOOTKN) HEOOXOMMMO yIaJIATh CTOJIOBBIM YKCYCOM (JIOMyCKaeTCs
npumenenue 10% pacTBopa CONSHOM KHCIOTHI) CIEAYIOIUM 00pa3oM:

a) B OCHOBHYIO €MKOCTb (2) 3aJIMBaIOT CTOJIOBBIA YKCYC M IOMENIAIOT B HErO AJIEKTPOIBI,
YCTaHOBHUB BEPXHIOIO KPBIIKY (1) Ha ocHOBHYIO EMKOCTSH (2). KoHTposmpys Bu3zyaibHO, 110 MEPE
OYHUCTKH 3JIEKTPOJIOB, BEPXHIOIO KPBIIIKY (1) CHUMaIOT U MPOMBIBAIOT UX MOJI TEIJIOM
MIPOTOYHOM BOJON OT OCTATKOB YKCYCHOM KUCIOTHL. [Ipr HE06X0MMMOCTH JOMOIHUTEIHON
OYHUCTKH, TPYJHOJIOCTYITHbIE MECTa OYHUINAIOT MATKOM KUCTOYKOM, CMaynBas €€ B yKCycCe.

0) A7 IPOMBIBKM KEPAMHMUECKOI0 CTaKaHa €ro MOrpyskKaroT B CTOJOBBIN ykcyc Ha 10-15 MunyT.
ITocne mpouenypsl OCTaTKH yKCyca TIIATEIBHO CMBITH I10J] TEIIOW MPOTOYHOM BOJOM.
OTtpaboTaHHBIN YKCYC MOKHO MCIIOJIb30BaTh MHOI'OKpaTHO. PekomenayemM Ha OyThUIKE C
IIPOMBIBOYHOM JKHUJIKOCTBIO C/I€JIaTh COOTBETCTBYIOUIYIO MOHATHYIO HAAMMKUCh, HAIIPUMEp:
«KuakocTh 11 IPOMBIBKM MOHU3ATOPAY.

1. AHOJBI (37IEKTPOIBI TEMHOTO OTTEHKA) B MpoIecce paboThl CAMOOUHIIAIOTCS.
3anperaercs MEXaHUYeCKOe BO3/IEHCTBIE Ha TOBEPXHOCTh aHO/a BO U30EKaHNUE X
MOBpEXAeHNs !

2. ITo okoOHYaHMHM LIUKJIA MOHU3ALIUY 3aIpelaeTcs JIUTEIbHOE HaX0XKIeHNE (XpaHEeHHe)
3JIEKTPOJOB B IPUTOTOBJIEHHBIX PACTBOPAX.

3. [To okoH4YaHuM PabOTHI SMEKTPOJHBIN OJIOK, MIACTUKOBYIO EMKOCTh, KEpaMUYECKUI
CTaKaH HeOOXOIUMO MPOCYIIHTh.

4. [Tpubop xpaHUTH B CyxoM mecTe!



9.NPUMEHEHUE HOHU3UPOBAHHOM BOIbI

9.1. KonmyecTBEHHON XapaKTEPUCTUKON KHUCIOTHOCTH WM LIEIOYHOCTH BOJBI SIBIISIETCS
BOZOPOJIHBIN MOKa3zarenb pH, KOTOpBI ompenensercs aKTUBHOCTBIO MOHOB Bopopona. Boxa
HelTpasbHas, umeeT pH=7. Yem menbe enunaui pH, TeM Boga Kuciee, 4eM 0oJblile — TeM OHa
mienounee. J{ns kucinoTtHoM Boabl pekomenayercs 3HadeHue pH ot 3,0 no 5,5 eaunun, a nis
IIEeJIOYHOM BOJBI — OT 8,5 10 10 equnuI,.

Hwxe, B Tabmmme 2, mpuBENEHBl NPUMEPHBIC JaHHBIE, MOKA3BIBAIOIIMNE HM3MEHEHHS
nokazarens pH moisydaeMblx pacTBOPOB B 3aBUCUMOCTHM OT HPOJOJDKUTEIBHOCTH Ipolecca
WOHU3AlUK BOJIbI, BU/Ia KEPAMUYECKOr 0 CTAKaHA U HaJM4YUs B KEPAMHUUYECKOM CTaKaHE pacTBOpa
noBapeHHoi comu NaCl (1t Ha 1 ). Ha pe3yabTaT Takke BIMSIOT CTEIIEHb 3arPA3HEHHOCTH TI0D
KEpPaMUYECKOro CTakaHa OTIOXKEHUSMH COJIeW W MCTOYHUK BOABL. [Ipy M3MEHEHMSIX HUCXOHas
BOJIa MMeJIa nmokasatens pH paBHbIM 7,6.

Tabmuma 2. MU3meHneHne nokasareis pH momydaeMbIX BOZHBIX paCTBOPOB IIPH M CIIOIBE30BAHUH BOJIBI C
nokasareseM pH=7,6 B 3aBUCIMOCTH OT NMPOJODKUTEIFHOCTH MPOLIeCcCa HOHU3ALNH, BUAA KEPAMUIECKOTO
CTaKaHa ¥ HaJIMYUA B CTaKaHe COJITHOTO pPacTBoOpa.

Kepamunyeckuit Hanunune MonoxeHune MpumepHoe BogopoaHblit nokasartens, pH
CTakaH CONAHOro perynatopa Bpems
pacTBopa B Tanmepa aKTMBaUMK, KucnotHbIi LLlenoyHoi
KepaMmnyecKkom MWH
CTaKaHe
MoHOOBMEHHDI HET ° 5 5,5 8,5
M cTaKkaH
(kBagpaTHBIN) 'Y 11 3 9,4
(Y X 22 2,7 9,9
'Y Y X)) 33 2,5 104
ECTb ° 11 2,4 10,3
o0 22 2,1 11,1

JdanHass vHpOpMaIUA HOCUT HCKJIIYUTEJIHbHO 03HAKOMUTEJIBHBIN XapaKTep.
9.2. PekoMenaanuu 1o nNpuMEHEHUIO MOHNU3AaTOPa BOABI B OBITY IIPUBENIEHBI B
MPWIOKEHUH | K TaHHOMY PYKOBOJCTBY IO DKCIUTyaTalUU.

10. CPOK CJIYKXBbI U CBEJAEHUA 11O YTUJIN3ALIUHN

10.1. Cpoxk ciy>k0bl HOHU3aTOPa BOBI IPH NPaBUIIbHOMN SKCIUTyaTallil COCTaBIIIET 5
JIeT.

10.2. YTunuzanus noHHU3aTOpa BOABI 0OCOOBIX MEp HE TpeOyeT, IPOBOJUTCS ITyTEM
ero pa3poOJIeHNs Ha MEJIKHE YaCTH.



11. TAPAHTUMHBIE OBA3ATEJIBCTBA

11.1. T'apanTHitHBIN CPOK IKCIIITyaTallMU HOHU3ATOPa BOJIBI COCTABIIAET 12 MeCsIeB O IHA
NpOAaXKH, IIpPU YCIOBUM COOJIIOJIEHHS MOTpeduTeneM TpeOOBaHUIl HACTOSIIEro
PYKOBOJICTBA IO KCIUTyaTalluu, HO He Oosiee 18 MecsieB OT AaThl BBITYCKA.

11.2. TIlpomaBery o00s3yercs B TEUeHME TapaHTHHHOro cpoka 0e3BO3ME3THO
OTPEMOHTUPOBATh NOHU3ATOP, BBIIECAIINNA U3 CTPOS 10 BUHE U3TOTOBUTENISA, IPOU3BECTU
3aMEHY €ro OTAEJIBbHBIX YaCTEH NJIM 3aMEHUTh HOBBIM U3JICIINEM.

11.3. TI'apanTuM H3rOTOBUTENS HE PACHPOCTPAHSAIOTCA HA HWOHU3ATOPBI, HMMEIOIINE
MEXaHUYECKUE MTOBPEXKICHHUSI, CIIEAbI TEIJIOBOTO BO3EHCTBHS, a TAK)KE HA KEPAMHYECKUE
CTaKaHBbl.

12. CBUAETEJIBCTBO O BbIIIYCKE U ITPOJAKE
12.1. Monuzatop Boabl Ob61TOBOM AkBaTop DK0 CHIIbBEp MPOM3BEACH U YKOMILIEKTOBAH
no 3aka3y UII FOnmana Jlanko B PecniyOnuke benapych U cOOTBETCTBYET TEXHHYECKUM

yciousiM TY Pb 490085159.001-2001 u mpu3HaH rogHBIM J1JIsI OKCILTyaTallUH.

JlaTa BBIITyCKa «_ » 20 r. OTK

IIponano Jata npogaxu

13. CBEJEHUA O HAJIMYUU JPATOLHEHHBIX 1 IBETHBIX METAJIJIOB

13.1. IparomeHHble MeTalIbl B MOHU3ATOPE BOABI OBITOBOM AKBATOP DKO OTCYTCTBYIOT.
13.2. CymmapHas Macca LIBETHBIX METAJJIOB U CIIJIaBOB IIpUBEEHA B Ta0I.6.

Ta6J’I.6.CBeI[€HI/I$I O HAJIMYWH JparouCHHbIX U IBETHBIX MCTAJIJIOB

HanmeHoBaHMe meTanna Macca ugeTHoOro metanna, rp. MpumeyaHue
Megap, cnaasbl HA MeaHoM 35 TpaHchopmaTop, NpoBoaa
OCHoBe MOHTaKHble, LUHYP CeTEBOM C
BUIKOM
TuTtaH BT1-0. PyTeHuit u npnaui, 70 AHog, kaToapl CepebpaHblii
Cepebpo 99,99. 3NEeKTpoL
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11.
. Cynapymkuna U.A. XXupas Bona — yuenue Tpasunku. — CII6, [Tutep, 2000.
13.
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