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Bboprba ¢ koppo3uel, B HacTosiliee BpeMms, MPAKTHUYECKU I JHOOBIX
IIPOMBIIUIEHHO Pa3BUTBIX CTPAH MPOJOJIKAET OCTABATHCA OJHOM U3 BaXKHEUIINX
HAPOJHOXO3SIICTBEHHBIX MPOOJEM MOTOMY, YTO TEMIIbl POCTa KOPPO3UOHHBIX
MOTEPh 3HAYUTEIHHO MPEBBIIIAIOT TEMITBI OOHOBIICHHSI OCHOBHBIX (POHIOB (3-5).
Tak kak u3enusi U COOPYKEHHUs W3 MeTajlyla COCTaBIIAIOT Haubosee LEeHHYIO
YacThb OCHOBHBIX MPOMBINUICHHBIX (DOHAOB, 3KOHOMHUYECKHE IMOTepU OT
KOPpO3UU B Pa3BUTHIX CTPAaHAX JIOCTHTalOT Pa3MEepOB SKBUBAJCHTHHIX 4-5%

BaJIOBOTO HAIMOHAJIBHOTO IPOJYyKTA. B pe3ynbTaTe YpOBEHb



. 5
HPOTHBOKOPPO3MOHHOMN 3alMIIEHHOCTH OCHOBHBIX (DOHIOB CTaHOBUTCS [5]
OJIHUM M3 BOXKHBIX MOKA3aTeJeH, ONMPEeENAIONIMX SKOHOMUKY  COBPEMEHHOTO
OpOU3BOJACTBA, a  MpoOjieMa MPOTUBOKOPPO3UOHHOMN 3allUThl - OJHON U3

BaXHEHIINX HAYYHO - TEXHUYECKHUX MPOOJIEM COBPEMEHHOCTH.

Bompoc.1.1. [IpoGaembl 3ammThl OT KOPpO3u: HE(TEra3ormpoMBbICIOBOTO
000pyIOBaHUA.

HedrerazonpombiciioBoe  000pyAOBaHHE 3KCILTyaTUPYeTCs B BECbMa
CJIOKHBIX YCJIOBHMAX. BO31€MCTBHE BO3HHUKAIOIMX B METAIJIE PACTATUBAIOLINX,
LUAKIMYECKUX, 3HAKONEPEMEHHBIX HANPsKEHUM, CHJI TPEHMS, KaBHUTAlUH,
aOpa3suBHOIO M3HOCA U Jp. B KOHTAKTE€ C KOPPO3HMOHHO-arpecCUBHOW Cpenoi
OPUBOJUT K  CHEUMPUUECKMM  BUJAaM  KOPPO3MOHHOIO  pa3pyLICHUs
o0Opy/nOBaHus, TakuM, KakK KOPPO3MOHHOE pAacTPECKHWBAHME, BOJOPOIHOE
OXpYNUMBAHUE, NMUTTUHI M Jp., KOTOPbIE B 3HAYUTEIBHOM MEPE CHMKAIOT
J0JITOBEYHOCTh U HAJIEAKHOCTh 000PY10BaHUS.

B mpouecce  skcmityarauuu  00OpyJOBaHME  KOHTAKTUPYET  C
pa3HOOOpa3HBIMU  CpelaMH, O0JIaJAIOUMMH  KOPPO3HMOHHO-arpECCUBHBIMU
CBOMCTBaMH, OJHAKO B OOJIBLIIMHCTBE CIy4aeB HMHHUIAATOP KOPPO3MOHHBIX
IPOLIECCOB - BOJA, U KOPPO3US IPOTEKACT IO DIEKTPOXUMHYECKOMY
MEXaHU3My. ATPecCCUBHOCTh BOJHOW (hpa3bl 3aBHCHUT TJaBHBIM O00pa3oM OT €€
XUMHUYECKOTO CcOCTaBa M (u3andeckoro coctostuusi. OCHOBHBIE (PaKTOpPHI,
onpeaesnsomue (HPU3NKO-XUMUYECKOE COCTOSHHE BOJbBI, — 3TO COCTaB U
COZIEP/)KAHUE DPACTBOPEHHBIX COJICH, HAJIMYMAE KHUCIOPOJAAa W KHUCJBIX Ta30B
(yrmexucioro ra3a, cepoBOJOpO/a), HX MaplHalbHOE JaBICHHE, TEMIIEPATypa,
CKOPOCTb JBHKECHHUS U XapaKTeP IMOTOKA.

B cBs3M € 3TUM MOXHO BBIACINTH CIEIYIOLUIUME BHUABI KOPPO3UOHHOIO
npouecca razoHe(QTENpOMBICIOBOIO 000pYyAOBaHUA: aTMOC(EpHas KOppo3us,
KOppO3usl B IBYX(a3HbIX CpellaX, MOPCKasl, IOUYBEHHAA.

Bompoc.1.2. OcHOBBI KOPPO3HOHHOTO  pa3pylLIeHHs METaJIOB B
AIIEKTPOJINTAX

C TEeXHUYECKON TOYKHM 3PEHUS KOPPO3MOHHOE pa3pyIIEHUE METALIOB —
3TO, B CYIIIHOCTH, YMEHBIIEHUE TOJIIINUHBI CTEHKH METAJUIMYECKON TOBEPXHOCTH
0/1 BO3/IEHCTBUEM OKPYKAIOIIEH METaslT )KUJIKOW WIJIK ra3000pa3HON Cpeibl.

PaznmnyaroT paBHOMEpPHOE YMEHBIIICHHE TOJIIMHBI METaLUIoB (paBHO-
MEpHasi KOppO3us) W MecTHOe (JIOKAJIbHOE) pa3BUTHE KOPPO3HMH, a TaKKe
MeCTHOEe (CKBO3HOE) MOpa)KCHHE CTEHKH €MKOCTH HJIM TpyOOIpoBOAa B OJHOM
WM HECKOJIbKUX MecTax. PesynbTaT paspyllieHusl amnmapara npu KOPpO3UHU

METajllla — CKBO3HOC IIOPAKCHUC — €CTb, B CYIIIHOCTH, OTKa3 €CMKOCTHOI'O HUJIN



TpyOHOTO 00OpymoBanus. [Ipu 3TOM, HE UMEET 3HAYCHHSI TIPU BBIXOJIE U3 CTPOS
pe3epByapa, IPOUCXOAUT OHO B PE3YJbTATE PABHOMEPHOM WIIM MECTHOM
Koppo3uu. W Bce ke, MecTHas (JloKaJbHAs) KOPPO3Us HAMHOTO OIacHee
PAaBHOMEPHOTO pa3pyIIeHUS METaIA.

[To MexaHW3My TMPOTEKaHHsSI KOPPO3HOHHBIX IPOIECCOB PA3IUYAIOT
XUMUYECKYI0 U DJIEKTPOXUMUYECKYIO KOPPO3HWIO. YUHUTHIBAasl, 4TO TPHU CPaB-
HUTENIbHO HU3KKMX Temieparypax (1o 100C) koppo3us MeTaia onpeaesercs,
B OCHOBHOM, BOJHOW (ha3oi, Haxoxsmieics B HEPTH W He]TempoayKTax, B
He(TIHOU TIPOMBITIICHHOCTH, B OCHOBHOM, pacnpocTpaHeHa
AIIEKTPOXUMHUYECKAsT KOPPO3USI.

Kak m3BeCTHO, IpW COMPUKOCHOBEHUU C BOJHBIMHU DJICKTPOJIUTAMHU TIO-
BEPXHOCTh METaJlJIa IPHOOPETAET OMPECICHHYI0 TeTepOTreHHOCTh. [IpnunHOi
€€ MOXKET OBIThb MPUCYTCTBHE OKHCIIOB W 3arpsi3 HEHWA HA TOBEPXHOCTH
MeTalljla, HepaBHOMEPHOE HAIPsDKEHHOE COCTOSIHHE MeTallla B MUKPOOObeMax
MeTajula, aHW30TPOIMHOCTh KPUCTAJUIMUECKOW PENICTKH MeTala W Jpyrue
(bakTopsl.

B pesynbraTe psig y4acTKOB MeTasla CTAaHOBUTCS aHOAAMH, APYyTrue —
KaToJaMu. ODJIEKTPUYECKH 3aMBIKasCh APYr C APYrOM dYepe3 MeTaul, OHHU
00pa3yrT MHOXKECTBO KOPOTKO3aMKHYTHIX MHKPO- M MaKpO TaJbBaHHYECKUX
ANIEMEHTOB. DJIEKTPOXHUMHYECKOE «PAaCTBOPEHUE» MeTala — 3TO Pe3yJbTaT
OJTHOBPEMEHHOTO (PYHKITHOHUPOBAHUS OOJBIIIOTO YHCIIa MUKPOTATbBAHHYECKUX
AJIIEMEHTOB.

DNEKTPOXUMHUYECKHIA TPOIECC KOPPO3MH MeTala COCTOMT U3 TpPex
HE3aBUCMMO TIPOTEKAIOMMX (PU3NKO-XMMUYECKHUX peakmuidi. Ha aHomax
MMOBEPXHOCTHBIM aTOM MeTala KPUCTAJUIMYECKOW PEHIETKH THUIAPATHPYETCS
BOJIOM W TEPEXOAWT C MOBEPXHOCTH METajuila B OOBEM DSJEKTPOJHWTA B BHIE
TIOJIOKUTENHHO 3apskeHHBIX HoHOB Me"™. TIpu 2TOM Ha aHOMHBIX yYacTKax,
OTKyJa YXOST aTOMBI MeTajla, HAaKaITUBAETCS M30BITOK AJIEKTPOHOB, YTO
CO3JA€ET pa3HOCTh NOTEHIUAJIOB.

Ha anome Me—>M€""+ne u30bIToK AJICKTPOHOB TOJ| JACHCTBHEM pa3-
HOCTH TIOTCHIIMAJIOB IEpPETEeKaeT MO METAUTy K KAaTOAHBIM ydacTKam, TJIe
MIPOUCXOUT APYTON MPOIECC — MPUCOSTUHEHNE ITUX CBOOOIHBIX AJICKTPOHOB
KaKUMH-THO0 WOHAMHU WJIM MOJIEKYJIaMH, TIOCTYMAIIUMUA K KaTOJHBIM

ydacTKaM U3 00beMa Cpelibl, KOTOpPhIC HAa3bIBAIOT Aenoispu3atopamu (/1).



ne + J1 = [11. ne]

3aKOHOMEPHOCTH MPOTEKAHHUSI KOPPO3MOHHOrO IIpollecca B TaKou
CIIO)KHOM CHCTEME, KaK He(TermpOoMBICIOBbIE TPYOONPOBOJIbI, OMPEAEISIIOTCS
MHOTUMHU (AaKTOpaMH, CpPEOd KOTOPBIX OCHOBHYIO pOJIb HUIPalOT (DU3HKO-
XUMUYECKHE CBOMCTBA CPE/Ibl, XapaKTep pacupeeieHus: OTAeNbHbIX Qa3 apyr B
Ipyre, SIBJICHUS CMAayMBaHUS Ha TpaHWIle pazaena (a3 u BIUSHUE OCHOBHBIX
JENOJIIPU3aTOPOB. CEPOBOAOPO/IA, KUCIOPO/a, YIJIEKUCIIOro rasa.

B npomecce pa3paboTku HEPTIHOTO MECTOPOXKIEHUS B YCIOBHSX
NPUMEHEHUSI METO/I0B MOACPKAHUS IJIACTOBOTO JABJICHUS] 1 HHTEHCU(UKALINU
no0brYr HeTH (3aKauka B IUIACT BOJBI, MCIIOJIb30BAaHUE TEIUIOBBIX METOJIOB,
I[TAB, CC>2 u apyrux XUMHYECKHMX pPEarcHTOB), MOIYT CYIICCTBCHHO
U3MEHHUTHCS TIEPBOHAYAJIBLHBIE CBOMCTBA JOOBIBAEMON U3 HE(PTSIHBIX CKBAKUH
KUakocTu. HW3MmeHsiercs BS3KOCTh M COCTaB He(pTH M Ta3a, MOCTEHEHHO
ompecHseTcs: NoObiBaeMas ¢ He(PTbIO BOAA BCIEJICTBUE 3aKayKd B IUJIACT
cmabOMUHEpaNTN30BaHHBIX TMPECHBIX BOA. B BogHOU (ase u3BIeKaeMoit
KUAKOCTH MOXKET Bo3pactu cojaepxkanue [IAB wnmum nByokucu yriaepoja,
3aKauMBAaE€MbIX B IUIACT VIS yBEIWYCHHs HE(TEOTIAauH, a TAKKE KOHLIEHTPALUs
JIPYTUX arpecCUBHBIX KOMIIOHEHTOB. B pesynpTaTe 3apakeHus IUlacTa
CyJb(OBOCTaHABIUBAIOLUIMME OaKTepUsIMU MOSABIIAETCSA cepoBoaopo. Hakoner,
IpU HCIOJIb30BAaHMM Ha HE(PTENpOMBICIaX HETEPMETUYHBIX CHUCTEM cOopa,

TPAHCIIOPTA U ITOATOTOBKHU HC(I)TI/I M BOJbI B HUX ITOIIAAa€T KUCJIOpPO BO3ayXa.

1.2.1. Mexanusm MIPOTEKAHUS KOppO3uH CTaJId B
CEPOBOJIOPOACOIEPIKAIINUX MUHEPATU3OBAHHBIX CTOUHBIX BOJAX.

[To cremeHu arpecCHBHOTO BO3JECHCTBUS Ha KOPPO3HOHHBIA IpoIiecc
CEpOBOJIOPOJI SBJICTCS HAMOOJee CHIIHHBIM M3 BCEX M3BECTHBIX CTUMYIISATOPOB
Koppo3un. CepoBoIOpOJ SBISETCS Ca00N KHUCIOTOW W TPH PAaCTBOPEHUH
JTUCCOIIMUPYET B ABE CTYIMEHH 1O (HOopMyJIe:

H2S > H'+HS > 2H'+S

B pesynbrare, B 2JIeKTpOIUTAX COACPKAIIUX CEPOBOIOPOJ, B 3aBUCUMOCTH
or pH cpemsl 6yayr mpucyrcrBoBate mousl H', HS, & u momekymsr H,S.
Koppo3usi skenmeza W YriIepoOJUCTONW CTalld B TPUCYTCTBHH CEPOBOIOPOJIA



MPOTEKAET C BOAOPOIHOU JIENOJISIPU3ALIUECH.

2H" + 2¢ > Hanc + Haac = Hy;
Fe-2 > F& + H,S> FeS + 2H.

Takum o00pazoMm, NEPBUYHBIMU MPOAYKTAMHU KOPPO3MOHHOTO Ipoliecca
SIBIISTIOTCSL aTOMBI M MOJICKYJIBI BOJOPOJAA, a TaKKe JIBYXBaJCHTHBIC HWOHBI
’KeJe3a, KOTOPhIe BCTYIMAIOT B PEAKIUI0 C HOHAMH TUAPOCYIb(UTa U Cynbduna,
oOpa3yst BTOpPHYHBIE MTPOAYKTHl KOPPO3UH - CyIb(PHUABI 3KeJe3a C oOmei
dbopmynoit FgS,.

XapakTepHOH OCOOEHHOCTBIO CEpOBOJIOPO/AA, KaK KOPPO3HOHHOTO
arenta (5) MO OTHOIIEHWIO K YEPHBIM METaJIaM SIBIIICTCS 3HAYUTEIILHOE
CTUMYJIMPYIOIIEE BIMSHUE HA KWUHETUKY OJJIEKTPOXUMHUYECKUX PpeaKIuii,
YCKOPSIIOIIKX B CBOIO OouYepeab 00pa3oBaHKE MPOIYKTOB KOPPO3UH Keje3a. ITH
K€ COCTMHEHUS CTUMYJIMPYIOT IPOHUKHOBEHHE BOJOpOAa B MeTail (mporecc
HaBo/IopakuBaHus). [locie MPOHUKHOBEHUSI B CTalb BOJOPO] MOJU3YETCS U
CTaHOBUTCS MOJIEKYJIIPHBIM BOJIOPOJIOM. DTH MOJIEKYJIbI BOJAOPO/AA BHI3BIBAIOT
Yype3MepHOe JaBliCeHHE BHYTPU CTajH, B pE3YylbTaTe dYero IpPOUCXOIUT
BCIyYMBAaHME, pACTPECKMBAaHHE MeETajUla, YTO OCOOCHHO OMAaCHO JUIA
00OpYIOBaHUs, TTOABEPraeMOT0 MUKINYECKAM HAMPSHKCHUSM, HalpUMeEp, UL
HACOCHBIX IITAHT.

Bonbmoe 3HaueHWe B MeXaHWU3ME CTHMYJIMPOBAHUS CEPOBOJOPOTHOU
KOPPO3HH TMPHUIAETCS MPOTYyKTaM KOppo3uM - cynbduaam sxene3a [5]. Ocamok
Cynb(ura B KOHTAKTE C JKEIE30M HIIHM CTalbl0 OOpPa3yiOT TaJbBaHUYECKYIO
napy. B pesynbraTe MOBEpXHOCTH Kelie3a WM CTalld, MOKPHITAas IUICHKOM
cynbduna, ObICTpO paspymiaercs. B aToM MecTe MOSABISIOTCS TIyOOKHE SI3BBI,
KOTOpbIe OBICTPO BBIBOASAT W3 CTPOS JACUCTBYIOLIME YCTAHOBKU W DPa3IUYHBIC
TpyOONpPOBOJBI, YTO MNPHUBOAMT K OONBIIMM TOTEpsIM HepTH U Taza |
3arps3HEHUSIM OKpyXatomeld cpeabl. B pesynprare HabmrogeHuit  ObLIO
YCTaHOBJIEHO, YTO CyJIb(U]I jKee3a SBISETCS 10 OTHOUICHHUIO K JKeJe3y U CTalu
katogoM. CTpykTypa cynb(QuUIOB IKejle3a 3aBUCHT OT HaplUaIbHOTO
cofiepKaHus cepoBojopoja B cpede. IIpu KOHIEHTpauusx cepoBOAOPOAa B
cpene oOpasymomasca cyib(uuHas IJIEHKAa COCTOMT TJaBHBIM 00pa3oM u3
nupurta (FeS), Tpommra FeSu HeKOTOPOro KoMYecTBa KaHCHUTA.

[lockonbKy KpUCTAJUIMYECKHE pemeTkn FeS u  Tpownuta uMEOT

OTHOCUTEIFHO HEOOBIIOE KOJIMYECTBO AeheKToB, nuddy3us KaTHOHOB Kelie3a
4yepe3 IUICHKY, IVIABHBIMM KOMIIOHEHTAMM KOTOPOM SIBJISIETCS yKa3aHHBIE
COCAMHEHNs, NPOTEKAaeT C MHUHUMAJIBHOM cKopocTero. [lo wmepe pocra
NaplUuaIbHOTO COAEPIKAHMUS CEPOBOAOpPOJA B cpene CyiabhuaHas IJIeHKa
oOoramjaercss KaHCUTOM.  [lOCKONBKY KaHCUT XapaKTepHU3ylTCs BECbMa
HECOBEPUICHHON KPHUCTAJUIMYECKOM PEIIeTKON, OH HE MpemsTcTByeT auddy3un

KEJIC3a. HOG)TOMy, Ha4YuMHas1 C MOMCHTa q)OpMI/IpOBaHI/I}I KaHCHUTa, CKOPOCTb



KOppO31uHu MCETaJljia BO3pacCTacT.

1.2.2. ®Dusuko-xMMHUYECKHME CBOWCTBA IUIACTOBBIX BOJ HauWOoOJiee
arpecCUBHO

BJIUSIIOIIMX HA IMPOLECC KOPPO3HH.

[TonroroBka HepTM COCTOMT M3 MpPOLECCOB, pa3ra3upoBaHus,
00e3BOXKMBaHUSI M obOecconuBaHus. B pe3ynpraTre MNOIy4yarOT JABa LEJIEBBIX
NPOAYKTa: TOBapHYI0 HE(PTh U TOMYTHBIA Tra3. KOTOPBIM HAmpaBiISIOT
notpedutensiMm. Bmecte ¢ TeM oT He(hTH OTIENseTCs TIACTOBasi Boja (CHIIBHO
MUHEpPAIN30BaHHBIA  Paccoi), KOTOPBIA CMEIIUBAsICh C IMPOMBIBHBIMH,
TeXHUYECKUMU BOJAaMH YCTAHOBOK IO TOATOTOBKE HE(PTH, HACHIIIAACH
KHCIIOPOJIOM CTAHOBHUTCSI CTOUYHOM BOJ0W. UTOOBI yTHIM3UPOBATh 3Ty BOAY B
paiioHe noObuM HedTH (3aKadyka B TOMJIOMIAIONINE WM HArHETaTEIbHbBIC
CKBRXHHBI), €€ TOABEPraloT CIHEINaTbHOW TOArOTOBKE U OYHUCTKE.
Hcnons3oBaHne CTOYHBIX BOJ B CHUCTEME 3aBOJHEHUS CTaBUT IIEpe]
HE(QTIHUKAMU MHOIO CIIOKHBIX IpoOsieM. Bo-mepBbiX, 3TO HEOOXOAMMOCTH
o0ecnieyeHns JOCTaTOYHO XOPOLIUX (PUIBTPAaLlMOHHBIX CBOMCTB CTOYHBIX BOJ
OPU 3aKauyKe HMX B IPOJYKTHBHBIC ILJIACTBI, CJIOXKEHHBIE, KaK IPaBUIIO, W3
IUIOTHBIX U CIa00ONPOHUIIAEMBIX Ul BOABI IOPOJ. Bo - BTOPBIX, 3TO KOppo3us
0o0Opy/0oBaHUs M KOMMYHHKAIMl B cucteMe 3aBoJHEHHs. OHa NPOBOJUT K
MPEKICBPEMEHHOMY BBIXOAY OOOpYAOBaHUS U3 CTPOs, aBaApUHHBIM yTEUKaM
CTOYHBIX BOJ M OTPABICHHUIO OKPYXKAIOWIEW Cpenpl, K 3arpsA3HEHUIO
IIEPEKAaYMBAEMbIX  BOJX  MNPOAYKTAMH  KOPPO3MM U,  CIEHOBATEIBHO,
YXYALIEHUIO (QUIBTPALMOHHBIX [TOKA3aTeNei.

JUis  miuacToBbIX  BOJA  HE(PTSIHBIX  MECTOPOXKACHUH  XapaKTepHa

IMOBBLIIICHHAA MUHCPAJIN3alA.

1.2.3BnusiHre KOHIEHTPALUU KUCIOPOIa.
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[Ipouecc  xoppo3un  Metaiuia B HedTe- H  BOJONMPOBOJAX
TPAHCHIOPTUPYIOIIUX CTOYHBIX BOAAX, B KOTOPBIE 110 TEM WJIA UHBIM NPUYMHAM
MOMAJI  KUCIIOPOI, MPOTEKAET C KUCIOPOAHOM ACTOSPU3ALINEN.

CKOpOCTh KOPpO3MHM JKEJle3a B HHUX OIPEETseTcss KOHUEHTpalUHueu
PaCTBOPEHHOI0 KHUCJIOpOAAa M CKOPOCTBIO €ro IOJABOJAa K KOPPOAUPYEMOM
NOBEPXHOCTH.

HccnenoBaHnusiMi yCTaHOBJIEHO, YTO CKOPOCTh KOPPO3WH B CTOYHBIX

BOAax IIpyu  YMCPCHHLIX  CKOPOCTIAX  INCPEMCIIMBAHHA  PaACTCT  IIPIAMO

MPOITOPIIMOHAIILHO COACPKAHMIO Kuciopoza (puc.l).
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MUHEPAIN3aLUs CPEIB.
Puc.2 SABUCUMOCTDH CKOPOCTHU

KOPPO3UU CTAJIU CT-3 OT
MUHEPAJIM3ALIMNN CPEJABI U MTHTEHCHUBHOCTHU

EE IIEPEMEIIMBAHNA

1.2.4.Bausiaue MUHEpaIu3aIuy BOIbI.

HpCCHBIC, COJIOHOBATHBIC U COJICHBIC BOJABI ITIOA3CMHBIX OTJIO}KCHI/Iﬁ, a TaKXKeC
paccojibl, K KOTOPbIM OTHOCATCA IIJIACTOBBIC M CTOYHBLIC BOJIbI HC(I)T}IHLIX



MECTOPOXKACHUIN SIBIIAIOTCS AJIEKTPOJUTAMU C MOCTENEHHO W3MEHSIOIINUMCS B
HUX cojepkaHueM cosieid. C pocTOM MHUHEpaIU3alry BOJbl CKOPOCTh KOPPO3UHU
MeTajula 3aKOHOMEPHO BO3pacTaeT, MNPOXOJUT 4YEpe3 MAKCUMYyM U 3aTeM
cHmkaercs. [lo Mepe yBenMYEHHs] CKOPOCTH JIBHXKEHHMS MUHEPATM30BAaHHOMN
cpenbl Bo3pacTaeT M alOCodIOTHAs BelMYMHA Makcumyma. Bwmecte ¢ Tem
MaKCUMyM CKOPOCTHM KOPpO3UM CMeIlaeTcs B 00JacTb MOBBIIIEHHOM
MUHepaym3anuu  cpenbl  (puc.2). BospacrtaHue  CKOpPOCTH  KOPPO3HH
0OYCJIOBJIEGHO POCTOM AJIEKTPOIPOBOJHOCTU CpPENbl, CHUKEHUEM CTONKOCTH
3AIIUTHBIX IUICHOK Ha MOBEPXHOCTH METAUId, CTUMYJHPYIOIIMM BIUSHHUE
MOHOB THUIIA XJIOpa B YCJOBHUSX JCMOJISIPU3YIOLIETO JEUCTBUS KHUCIOPOAA.
CHIXEHHE CKOPOCTH KOPPO3UHM CTAJIM MO MEpEe BO3pAcTaHUs MUHEpaIA3ALUU
Cpelbl BBI3BAaHO YMEHBIIEHHEM pacTBOpUMOCTH O, B BOJE, €mle OOJIbIINM
3aTPyJHEHUEM B YCIIOBUSIX BS3KOU cpebl A Py3nOHHBIX mporieccoB (MoaBoaa
ACTIONAPU3aTOPa K METAIUTMYECKON TTIOBEPXHOCTH).

1.2.5 Bausinue pH cTOYHBIX BOJ
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PHMC. 3. Z3EMCHMMOCTE CKOPOCTH KORPO2HK
YINEPOAKCTEIE CTANER B CTOYHEIR EOA3H

Kucnopon, moctynas B CTOYHBIC BOJIbI, CIIOCOOCTBYeT CHIbKeHHIO pH
cTouHoi Bozapl. Ha HedTempombIciax WHOTZIA WCIONB3YIOT HEUTPATHM3YIOIIHE
areatel (NH4), uyto mpuBomuT x moBsimenuto ux pH mgo 8,5-9,0.B obGmactu
3HaueHuit pH, nexammx w™exay 4:10 ckopocTb KOppO3UH CTald MpU
KUCJIOPOAHON JEnoyisipu3aii Majio 3aBUCHT OT KOHIIEHTPAIIMU BOJIOPOJHBIX



WOHOB M OINpPEIEISIETCd CKOPOCTHIO MOABOAA KHCJIOPOAAa K IOBEPXHOCTH
meraia. [IpakTuka mokasana, 4to mpu moBblmieHuu pH 1o ypoBus 8,5,
CKOPOCTb KOPPO3WH CTAJIM B MHTCHCHUBHO MNEPEMEIIMBAEMBIX BOJAX 3aMETHO
cHmkaercd. [Ipu 3ToM mpoumcxoauT, W3-3a YBEIMYEHHS LIEJTOYHOCTU CPEIbI,
3apacTaHye BHYTPEHHEH MOBEPXHOCTH TPYO OCajKaMu COJIEH.

W3 puc.3 BuguMm, 49Tto MmO Mepe CHmwkKeHus pH cKopocTh Kopposum

yBeau4yuBaeTcs, a B oOmactu pH 7-8,5 ona HaumeHblnas. XoOTsA IS
TOPMOXKEHUS KOPPO3UHU B HEUTpaANbHBIX cpenax 0e3 MOHOB XKeje3a HeoOX0auM
caur pH go 11-13. [IpuunHa 3TOTO SIBIEHHS 3aKIIOYaeTCs B CBOEOOpa3uu
3aKOHOB B3aMMOJICMCTBUSI KHUCJIOPOJAa M HMOHOB JIBYXBaJ€HTHOro »xeie3a. B
CIIA0OKHCIBIX H HEUTPaTbHBIX dekTposmTax (pH = 5,2-6,2)ckopocTts peakuun
OKHUCJICHUS IBYXBaJICHTHBIX HOHOB F€KuciopoaoM 3akaHuMBaETCs JUIIb Yepe3
HECKOJIbKO 4YacoB. HoO CKOpOCTh peakiuu B3aUMOJEWUCTBUS pPEArUpyIOIINX
yactur] npu Oonee Bbicokux pH (8,5) B yclnoBHSX HMHTCHCHBHOW a’paiiuu
BO3JYXOM 3aKaHYMBaeTCs yxke B TeueHwe 15 munyr. OTcroga SCHO, 4TO B
YCIOBUSX  MOAINIECTAYMBAHUSA  CTOYHOM  BOABI  MPOUCXOAUT  OBICTpOE
00€CKHUCIOpaXHUBAaHUE BOJIBI 32 CUET CBS3BIBAHMSI PACTBOPEHHOIO KHCIOpOAA
3aKUCHBIM. JTO W SIBISETCS NMPUIMHOW TOPMOXKECHHSI KOPPO3UHU METAIJIOB B

CTOYHBIX BOAaX CO H.ICJ'IO‘IHOﬁ pCaKHHCﬁ.

1.2.6.Biusinue CKOpOCTH JBHKEHUS BOIBI.

[Ipu TpaHCTIOPTHUPOBKE CTOYHBIX MJIM MPECHBIX BOJ B CHCTEME 3aBOIHCHUS
He(TEPOMBICIIOB BO3MOXKHA pealM3alys Pa3IUIHbIX COCTOSHUN CPeIbl: OT
CJIa0OTOIBUKHOM B €MKOCTSIX M pe3epByapax, MOJIBHKHON B TpyOOIpOBOIaX
(1-2 m/c) no maTeHcuBHO naBMXKymIeics (30-50m/c) B eHTPOOSIKHBIX Hacocax.
Ha puc.4 nmokazaHa 3aBUCMMOCTb CKOPOCTH KOPPO3UH YIIICPOJAUCTHIX CTAJICH OT
CKOPOCTH JIBIDKEHHSI MUHEPAIM30BaHHOW cpenbl. [IpM HU3KHUX CKOPOCTIX
naBvokeHHs xKuakoctu (5-15 m/c) ckopocTh KOPpO3WK METaJUIOB HeBenHuka (2
r/M?d), a 3aTeM pe3Ko OHa BO3PACTAacT. Peskoe BO3pACTAHHE CKOPOCTH
pa3pylieHus] METAJUIOB CBSI3aHO C MPOSBICHUEM THAPOIPPO3NOHHOTO JIEHCTBUS
KHUIKOCTH W CPbIBOM C IOBEPXHOCTH MeTajlyla 3allUTHBIX IUICHOK, YTO B
YCIIOBUSAX KOPPO3HH C KUCIOPOIHOW ACTOJSpU3ANHNEHd CHUIBHO CTHMYJIHPYET

IpolLiecc pa3pylieHUs METAIIOB.
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YIMEpOgMCTEIY CTANeM OT CEOpOCTH AEM3EHKMA
MHHEPANM3OEaHHON coeat

Taomuma 30

O06beM aHTUKOPPO3UOHHOM 3aIUTHI CTATBHBIX PE3EPBYAPOB PA3TUYHOTO

TCXHOJOTHYCCKOI'O

Ha3HA4YCHHA 1 KOHCTPYKTUBHOI'O UCIIOJIHCHUA

30Ha arpecCUBHOTO

Texnonornueckoe HazHaueHUEe PBC 1 X KOHCTPYKTHUBHOE HCIIOJ

PBC co cranmonapHoil KpoBiel mpu

nobriue vedTn

PBC maructp

BO3JCHCTBUS
CBIpbeBBIe TCXHO- TOBap- OYHUCT aBap (6]0) cranuo-
noruueckue uLIe uLIe UMHLIA HANHOU KNORTEN
I[HI/IH_[C + + + + + +
Hwmxnue mosica + + + + + -
Cpennue nosica - - — + + -
KDOBHH U BECPXHUC
mosica + + + + + +

[Ipumeuanus: + - peKOMEHAYETCS 3allUTA;

- HE PEKOMEHIyeTCH,

HWXHAA 9aCThb ITIOHTOHOB U INIABAKOIMIUX KPbIII 3alIUIIACTCS

OT KOPPO3UU NPU CPEAHEN arpeCCUBHOCTHU CPEJIbI,

B IIPOMBICJIOBBIX pE€3€pByapax HMKHHUE IM0SICa 3aIIUILAITCS

HAa BBICOTY KOHTAKTa C BOJHOM CPEJIOM, B pe3epByapax



MarucTpajabHOIO TPAHCIIOPTa HE(PTU - HA BHICOTY HMYKHETO
MOJIO’KEHHSI TOHTOHA WJIM IIABAOIIEH KPBILIH;
BEpPXHHE TOsICA 3alIUINAIOTCA HA 2 METpa OT BEPXHEro Kpas

KOpITyca pe3epByapa.

Tab6auma 31

PexoMeHnnyeMble BApHaHThl IPUMEHEHNS AHTUKOPPO3UOHHOM 3aIUTHl BHYTPEHHEN IMOBEPXE

10 30HaM arpeCCUBHOTO BO3AECHCTBUSA

BapuaHTb!
1] 2 | 3 | 4 5
3amuTHLIE TOKPBITUS
Juumie (Boma) [TokpbiTHE [TokpbiTHE [TokpbiTHE Merannuzan DIIEKTC
(mamuHar) + MOKphITHE® JecKas
ta (9X3
Hwxnue nosica ITokpbiTHE [TokpbiTHE [TokpbiTHE Merannu3zan
(Ha ypoBEHB + MoK peITHE* DX3
BOJIBI)
Cpennue nosica [TokpbiTHE — — Metamnuzan —
(koHTaKT JIETKOTO + OKpBITHE®
¢ HEPTHIO)
Kposiist u BepxHue Nurnbuposa Nurubuposa [TokpriTHE Merannuzan WNuarnbw
H- H- . ns \ DHas
nosica (KOHTaKT HOE HOE BBITIOJIHEH B 3aBOJICKUX 3aluTa
C Ta30BO3TYIIIHOM B yCIIOBUSIX +
3aBOJICKUX
cpenoii) YCIIOBUSAX MOKPBITHE

* METa/NIM3alusd - HAHCCCHUEC TOHKOI'O CJIOA aJJltOMHMHHS HMJIM ITMHKaA (I[O

IIpumeuanus:
200 MKkM) Ha METAJUTMYECKUE JIUCTHI Pe3epByapa B 3aBOACKHUX YCIOBHSIX WM Ha MOHTa)KHON

IUTOIIA/IKE.

** X3 (kaToaHas WU IMPOTEKTOPHAS).

*** UaruOutopHas TNEpUOJAMYECKasl 3allluTa KpPOBJIM W BEPXHUX IOSICOB
HAHECEHUEM IIJICHKOOOpa3yommx 1 (MiI1) IPUMEHESHHEM JIETYUYUX HHTHOUTOPOB
KOPPO3UH MPOMBIIIUIEHHBIX MapoK.



Bomnpoc 1.4. MOPCKASA KOPPO3UA

Mopckasi Boma—HanOoIee pacpoCTPaHEHHBI E©CTECTBEHHBIN  AIICKTPOJIHT,
KOTOpBI TOKphIBaeT Oojiee 70 % moepxHocTH 3eMHOrO Iapa. O6opynoBaHue u
COOPYKEHHSI MHOTHX OTPAClie TPOMBIIIICHHOCTH 3KCIUTyaTUPYIOTCSI B YCIIOBHSX
KOHTaKTa C MOPCKOW BOJOW. TpH pa3BeIKe U pa3pabOTKE MOPCKUX
MECTOPOXKICHUN MHUHEPAILHOTO ChIpbS - HedTH, Tra3a, ceppl W Jp.; B
TPAaHCIIOPTHOM U TPOMBICIIOBOM  (JIOTe; TPUOPESKHBIX  DJIEKTPOCTAHIIHSAX;

OPOCUTCIIbHBIX YCTAHOBKAX M APYIHMX IIPOMBIIIJICHHBIX 06’I)CKT8,X, HCIIOJIB3YHOIINX

MOPCKYO BOJIY.
[lpu pasBenke u pa3pabOTKE KOHTUHEHTAJIBHOTO Ieib(a yCHICHHON

KOPPO3UH

MOJIBEPTafOTCSl  OCTAaKalbl,  MOJA3eMHBIE  TPyOONpOBOABI,  XPAHWIHUIIA,

anekTpudeckne kabemw w np. Mopckas Bojga BechbMa arpecCHBHAs Cpena.
Ona mpezacTaBisieT COOOM CIOXHBIM PacTBOP MHOTOYMCIIEHHBIX cojied. bosbioe
COJICP’)KAaHME B HEHM HMOHOB XJIOpA IPEMSTCTBYIOT YCTAHOBJICHHUIO IACCHBHOIO
COCTOSIHUSL JIJIS1 JKEJ€3a, UyTYHA, HU3KO- U CPETHENIETUPOBAHHBIX CTAJIEH.
Jlaxke 1y1s1 BBICOKOJIETMPOBAHHBIX HEPYKABEIOIIMX CTAJIEd MACCUBHOE COCTO-
SHUE B MOPCKOM BOJE HEYCTONYMBO, U OHU CKJIIOHHBI K MUTTUHIOOOPA30BAHUIO.
[TosTroMy BaXkHast XapaKTEPUCTUKA KOPPO3MOHHOM CTOMKOCTM METALIOB B MOPCKOM
BOJIC — TIOTCHIIMA TIMTTHHI000pa3oBaHusl. B Mopckoli Boje cMellieHHe TOTEHIAa
NUTTUHTOOOPA30BaHKsl B OTPULIATEIbHYIO O0JacTh TMPOMCXOIUT MPU  YBETMYEHUH
KOHILICHTpAILY HOHOB XJIOPA, ITOBBIIIICHUH TeMITEpaTypbl 1 pH.
CocraB cONEBOrO0 OCTaTka B MOPCKOW BOJAE JOBOJIBHO MOCTOSIHEH IS
OKEaHOB M OOJIBIIIMHCTBA OTKPBITHIX MOpel. B cpenHem Mopckasi Bojga UMeeT
CJIEIYIOILINNA COJIEBOM COCTAaB

KoMmoHeHTs! .. . .. MaCl MaCl, Mab0, Ca30, K)50, CaCO; MaBr,
Coneprkanue,
L 778 109 4,7 36 25 0,3 0,2
B Mopckoii Bojie coaepiKaTcs TakKe >KHUBBbIE OpraHW3MBbl, B3BEIICHHBIN
WJ1, PACTBOPEHHBIE I'a3bI M pa3/iararoliasics OpraHuka.

OcHoBHBIE (PaKTOPBI, OMPEIEIISTIOITNE KOPPO3UOHHYIO aKTHBHOCTh MOPCKOM BOJIBI,
9TO BJIMSIHUE KHUCJIOPOJAQ, COJICHOCTH, TEMIEpaTypbl BOAbl, CKOPOCTH €€
TIBIDKEHUST pH U OHOJTOTMYECKOI AKTUBHOCTH.



Bonpoc 1.3.ATMOC®EPHHASA KOPPO3UA

ATtMocdepHass KOppo3usi — HanOoJIee PaCIPOCTPAHESHHBIM BHJI pa3pyIiie-
Hus. [IpubmusurensHo 80 % MeTauIOKOHCTPYKIMN SKCIUTYaTUPYETCS U XPAHUTCS
B arMoc(epHbIX YycinoBus. B HedTerazoBoil MPOMBIIUIEHHOCTH aTMOC(HEpHOU
KOPPO3UHU TIOJBEPraloTCsl HApPYyXKHBIE MOBEPXHOCTH HA3eMHOTO OOOPYIOBAaHUS -
BBIIIKKM, pE3EpByapbl, TEIJIOOOMEHHUKH, cemapaTopbl, a TpPyObl W Jpyroe
000pyZI0BaHKE MPU UX XPaHEHUH Ha BO3/IyXE.

OObuHO  atMoc(epHyt0o  KOPPO3HIO KIaCCU(UIIMPYIOT 1O  CTCNeH!
METAUTMYECKOM  MOBEPXHOCTH W PANIMYAIOT TPU TUMA. CYXYIO, BIAXHYIO U
Mokpyro. [lpu cyxoif atMocdepHON KOppo3uH Ha TOBEPXHOCTH MeTalia TIJICHKU
AIIEKTPOJIMTA OTCYTCTBYIOT, CKOPOCTb KOPPO3WMHU IPH ATOM Maja U HE BbI3BIBACT
CYILIECTBEHHBIX pa3pylleHui MeTaia. Mokpast U BiaxHasi artMocdepHasi Koppo3ust
MPOUCXOAUT TIPU OTHOCHUTEIBHOM BIKHOCTH Bo3myxa, Omuskoir k 100 %, c
oOpa3oBaHMEM Ha TOBEPXHOCTH METaUla ITUICHOK DJICKTPOJIUTA Pa3INIHON
TOJIIMHBI — OT TOHYAMIIMX JI0 BUIMMBIX . B 3arpsisHeHHOM BO31yxe atMocdepHas
KOPPO3UsI MOXKET MPOTEKaTh MPU OTHOCUTEIBHOM BIaXXHOCTH MeHblel, yuem 100
%. BBumy Toro, uto armocepHas KOppO3US TMOJ IUICHKOW JJIEKTPOJIUTA
pPa3BUBAETCA MO JIEKTPOXMMUYECKOMY MEXaHU3MY, Pa3[eiIUTh €€ Ha MOKPYIO U
BJIQXKHYI0O MOXKHO MO XapakKTepy KOHTPOJS 3JIEKTPOTHOro mpouecca. Tak, K
MOKpOW aTMOC(EepHOM KOPPO3UU OTHOCATCS CIydaul KOPPO3MOHHOIO IIpOLecca,
MPOTEKAIONIME C MPEBAIMPOBAHMEM KAaTOAHOTO KOHTPOJISi, TPU  BIIAKHOM
arMocepHOI KOPPO3UH TIPEBATIMPYET AaHOTHBI KOHTPOJIb.

B ormpeneneHHbIX YCIOBUSIX aTMOoc(epHas KOppO3Us MOXKET IMPOTEKaTh C
ropa3fo OOJIbIlIE CKOPOCThIO, YE€M B Ciyyae, KOIJla METAl MOTPYKEH
HETIOCPEICTBEHHO B ANIEKTPONIUT. Tak, U3BECTHO, YTO arMocdepHas KOppo3usl CBaii
HaJl YPOBHEM MOpPS IMPEBBIIIAECT CPEAHIOD CKOPOCTh KOPPO3WU CTall B MOPCKOM
BOJIE TIPHOJIMBUTENHLHO B S-6pas.

ATmochepHass KOppo3us MPOTEKaeT ¢ MPEeBaTUPYIOUIEH KHCIOPOIHOM
nenoysgpyzanmet. [lpy 3ToM Takue MeTamibl, KaK aIOMHHHM, JKeJe30, IWHK,
KOTOpbIE KOPPO3UPYIOT TPH MOJTHOM TOTPYKEHUH B JOCTATOYHO KHUCIbIE PACTBOPHI C
BOJIOPOJTHOM JEMOJISIPU3ALMEN, IMOJI TOHKOM IUICHKOM BJard JaX€ B CHJIBLHO
3arpsi3HEHHON KUCIIBIMU Ta3aMHu arMocdepe KOppO3UPYIOT CO 3HAUMTENBHOM JI0Mel
KHCJIOPOTHOU JETIOJISIPH3ALINHL.

3+ : Puc.5. Cxema ob6pa3zoBaHus
fs o-Fe UDHI' IPOIYKTOB KOPPO3HH KEIe3a
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NPOIYKTOM KaTOJHOW PEaKIMU - TUAPOKCHIOM 00pa3yeT THapaT OKUCH JKele3a,
BBINMAJAIOMMKA B ocafok. [lapamnenbHO 4YacTh JBYXBAJEHTHBIX HOHOB KeJe3a
OKHCJISIETCSl IO TPEXBAIEHTHOIO COCTOSHMS. ['MIPOOKUCH TPEXBAJIEHTHOIO KEje3a
npeBpaifaercsi B okcuruapar okenesa (FEOOH), meppas kpucTasMdyecKas
Momudukarms kotoporo Y =FeOOH - nemmmokpokut. [Ipu mociemyrornmx ¢ha3oBbix
npespartenusx u3 FOOH oopasyercst retut a = FeOH ¢ n H,O wu Fez04 (puc.5).
[lox crnoem mEpBUYHBIX MPOIYKTOB KOPPO3USI TMPOUCXOIUT WX YIUIOTHEHHE, YTO
TOPMO3UT JIOCTYN KHUCJIOpPOJa W BOABI K IOBEPXHOCTM METAIA U CHWKAET
CKOPOCTh Koppo3uu. PazoBble NPEeBpalIEHUS B MJICHKE MPUBOAAT K OOBEMHBIM
M3MEHEHHSIM, B PE3yJbTaTe€ KOTOPHIX MOTYT OOpa30BBIBATHCA TPEIIMHBI H,
CJIEZIOBATENHLHO, YMEHBILIATh 3AlUTHOE JEHCTBUE TIEHKH.

[Ipyn mocTraTodyHOM AJI1 KOPPO3UHU BIAKHOCTH OMNPENETSIONICE BIMSHUE HA
CKOPOCTb €€ OKa3bIBaeT 3arps3HEHHOCTh Bo3dyxa mnpumecsiMu. Hawubonee
CYILIECTBEHHbIE TPUMECH B MPOMBIIUIEHHOM atMocdepe - 3TO JBYOKHCh CEpBbI.
XJIOPU[IBI, COJTM aMMOHHMsI. B atmocdepe MOryT colepKarhCsl TaKKe YTIEKUCITbIN
ra3, CepoBOJIOPOJ, OKUCIBI a30Ta, MypaBbHHAsI M YKCYCHasi KHUCJOTbI, aMMHAK.
OnHako UX BIMSIHUE HA CKOPOCTh aTMOC(HEPHON KOppO3HHK B OOJIBIIMHCTBE CITy4aeB
HE3HAUUTENbHO. JlaXke Mpu 3HAUYMUTENBHOM COACpMAHUU YIJIEKHUCIOrO Tra3a B
atMocdepe oH cHmkaeT pH anexTponuTa b 10 5— 5,51 B ycIoBUsSX H30bITKA
KHCJIOPOZIa TIPY TAKOM 3HadeHnu pH KOppOo3Hs ¢ KUCIOPOIHOM AENOJIIPU3ALNEd HE
MIEPEXOUT B MPOLECC € BOAOPOAHOW nenossipuzaimeii. CepoBoAOpo, OKCHIbI
a30Ta, XJIOp, COJIM aMMOHHMSL U JIPyrHe COCMHEHUS] B 3HAUMTENBHBIX KOJMYECTBAX
MOTI'YT IPUCYTCTBOBATh TOJILKO B aTMOCc(epe BOM3U OT XUMUYECKHUX MPEANPUSTHH, B
ATOM CJIy4ae MX HAJIMYME B BO3IYXE OKA3bIBAET BIMSHUE HA MEXAHU3M U CKOPOCTb
KOPPO3UOHHOTO  paspyileHusi MeTauia. OcOOEHHO — CYIIECTBEHHO — BIIMSHHE
CepoBOIOPOAa HAa aTMOC(HEPHYIO KOPPO3HIO  IMPOMBICIOBOIO  OOOPYIOBaHUS
MECTOPOXKIICHHI CEPHUCTHIX HepTel 1 rasos.

['maBHBINA 3arpsA3HUATENb MPOMBIIUIEHHOW M TOPOACKOW aTtMocdepbl —
CEPHHCTBIM T'a3, KOTOPBIA 00pa3yercs MpU CKUTAHWM CEPOCOACPKAIMX TOILUIMB BCEX
BUJIOB — TBEP/OTO, JKUIKOro M razoo0paszHoro. [lojcumrano, 4To KOIMYECTBO
00pa3yIOIIErocss CEPHUCTOTO aHTUAPUAA COCTaBIsieT 2—8Y0 CKUraeMoro TOIUINBA,
3TO MPHUBOAUT K TOSBIEHUIO B MHUPOBOM BO3aymIHOM okeaHe 60—90 miH. T.
CEPHOrO aHTWIpHUJA, B PE3YJIBTATe YEro CKOPOCTh KOPPO3UM B MPOMBIIIIEHHON
arMoc(epe B JIECSATKUA pa3 BbIlIE, YeM B celbckod. Tak, mo maHHeiM MHCTHUTyTa
craym U xeneza (BemukoOpuraHus), CKOPOCTh KOP-PO3MU CTAIM B T. XapTym
(Cyman) B 100 pa3 meHblie, yeM B TI. Tporunreme (BenmkoOputaHus), BO3MyX
KOTOPOT'O CUJIBHO 3arpsi3HEH MPUMECSMH.

ConepkaHue CEpHHCTOro raza B armocdepe MPOMBIIUICHHBIX PaiOHOB
koineOercss or 0,04 go 0,07 wmr/n.  Cepuuctblii  Ta3  4Ype3BBIYANHO
PEAKIIMOHHOCIIOCOOEH, XOPOIIO PACTBOPUM B BOJIE, MOITOMY OH OJIMH W3 IJIABHBIX
CTUMYJISITOPOB aTMOC(HEPHOI KOPPO3HH.

BnusiHue nBYOKHCH cepbl HA YCKOPEHHE KOPPO3MOHHOTO IMPOIECCa MOXKET
NPOSIBIIATECS  PAa3MYHBIM  00pazoM. MHOIrME HCCIeNoBaTeId CUYUTAIOT, YTO
JIBYOKHCH CEPbI B BO3[IyX€ OKHUCIISETCA 10 TPEXOKUCH, KOTOpasi B3aUMOJICUCTBYET C
BIIAro U oOpasyeT CEpHyI0 KHCIOTY, PEardpyrollyl0 CO CTaIbi0 ¢ 00pa30BaHUEM
cynb(ara xernesa.

JIBYOKHCH CE€pbl — KaTOJHBIN JCTOISIPU3ATOP, YCKOPSIOIIUN KOPPO3UIO B
OoJbIlIeH CTENeHW, YeM PacTBOPEHHBIA Kuciaopoi. [emomnspusyroiiee aeHCTBUE



CEPHUCTOTO T'a3a OMUCHIBACTCA CIEAYIOLIEH PEAKIINEN:
2H,SO; + 2e + H-» HSQ + 2H,0.

CWJIBHO TIPOSIBIISIETCS] B TOHKUX CJIOSIX AJICKTPOSIMTA U crtabee — B €ro o0beme. 1o
CBSI3aHO C OOJBINEH HACKHIIEHHOCTHIO TOHKUX CIIOEB CEPHHUCTHIM Ta30M U PE3KUM
YMEHBIIICHHEM TOMIMHBI  Juddy3rnorHoro cios. OmHako B OYEHb TOHKHX,
aJICOPOLIMOHHBIX CJIOSIX AJIEKTPOJIMTOB, KATOAHAS PEAKIIHS YXKE HE

SIBJISIETCS. JIMMHUTHUPYIOIIEH, TaK KaK PEakiysl MPOTEKaeT OECHPEernsTCTBEHHO U
YCKOPEHHE KOPPO3MH TPOUCXOUT Ojlaroapsi OOJISTUEHHIO KaK KaTOIHOM, TaKk W
aHOJTHOW peakimu. [Ipyu odyeHb Majol TONIIMHE IJICHKA MOXKET JIaXE HACTYIUTH
TOPMOKEHHE KaTOJHOM PEaKIMU B CBS3U C HEJOCTATKOM BOIbI, HEOOXOAMMOM JiIst
OCYILICCTBIICHHSI PEAKIMH Pa3psijia HFOHOB BOIOPO/IA.

B pabore (11) pa3BuThl HOBBIC MPEACTABICHUS O MEXaHM3ME CTUMYJIMPYIOILECTO
JICHCTBHSL CEPHHCTOIO raza Ha artMocepHyro koppo3uto MetamioB. CoriiacHo wm/
CEPHHUCTBIN Ta3, PaCTBOPSSICh B IUICHKE BJIArM HA TMOBEPXHOCTH MeETalIa, YaCTUYHO
okucisiercst 10 SO, ¢ mommkenneM pH pactBopa. Heokucnennas uacts SQ u
KHUCJIOPOJT BOCCTAHABJIMBAIOTCS B TIOJIKUCTICHHOM CPe7Ie TIO PEAKIIHSIM

S0, +H3;0" + 6e » § . ,

SO, +Hy0" + 4e » S+30H . |
0,+ 2H0" + 4e » 20H 4o+ 2H,0.

OOpazoBaBimecss ToBepxHOCTHRIE MOHBI OH™ u s BCTYMAIOT B AHOJHOE
B3aMOJICHCTBHE C JKEJIC30M.

Fe+OH -» ROH .. -» F8'+ 2
nim

Fe +n(OH ) -» Fe(OH)) + re.

Ilpu OGoJbIIMX KOHIEHTPAIMAX CEPHUCTOr0 Tra3a BbINAaJeHHe TBEPAbIX
NPOAYKTOB KOPPO3UH OyAeT TOPMO3UTbLCSI M HX 3JKpaHHpYlollee jeiicTBHe
YMEHbIIUTCS. )

Cyab¢ua-uoHbl $ 1o cpaBHenno ¢ OH 0osee CHIBHBIH CTHMYJISITOP
PacTBOpeHUS KeJle3a, KOTOpoe MPOTeKaeT M0 peaKkuu

Fe+S e > (FeS) 2-ch »FeS,c+ 2% + FeSy; ,
FeSy + 2H0" » Fé* + 2H,0 + H,S.

[IpuBeneHHble peakiuy MPOTEKAET JUIIb B JKUJKOW IJIEHKE, a MOCHe ee
BBICBIXaHUS TPOAYKTHI PEAKLIMI MPeoOpa3yroTcs B pa3IMyHble COSTMHEHUS:

FeSQ, * Xx H)O (x= 0 ; 1;4;5;7;) ;a FexOs; FexOg4; yFesOs; aFeOOH,
00pa3yroIye Ha MOBEPXHOCTH METAIlIA 3aIUTHYIO IICHKY.
VYBenuueHue cofepyKaHusl CEPHUCTOTO ra3a B arMocdepe BIMSET Ha YCKO-

PE€HUC KOPPO3HMOHHOI'O IIpoHecCa B 3HAYUTCILHO OOJIBITICH CTCIICHHU, 4YEM

MOBBIIICHHUE OTHOCHUTEIHLHON BJIAXKHOCTH. KOppOBI/Iﬂ, BECbMa HC3HAYUTCIbHAsA B



YCIIOBUSIX YUCTOTO BO3/yXa, JaXKe MPU OTHOCUTENIbHOM BiaxkHoe 99 %0,
PE3KO BO3PACTAET B IPUCYTCTBUE ~ CEPHKICTOIO Iaza.

Takum 00pa3oM, BIMSHHE CEPHUCTOTO Ta3a MPOSBISIETCS HE TOJBKO B
YBEIMYEHUN CKOPOCTH KOPPO3WH, HO W B CHIDKEHUH OTHOCHUTEIIBHOW BIKHOCTH,
IpU KOTOPOM HaumHaeTcsi koppo3us B Tonkux cnosx pH = 3—b5B 3aBucumocTn
OT COJIep)KaHMsI CEPHUCTOTO ra3a B atMocdepe. PacTBOpUMOCTh CepHUCTOrO rasa
BO MHOTO pa3 BBIIIE pPAaCTBOPHUMOCTH Kuciopoma. Ilostomy maxe mpu
HE3HAUMTEILHOM COJIEPYKAHUM CEPHHUCTOTO Ta3a B BO3MyXE KOHIIGHTpAIUS €ro
AIIEKTPOJIUTE MOXKET CTaTh COM3MEPUMON C KOHIIEHTpaluei kuciopona. Tak,
IpU CoJiep’)KaHUM B BO3AyIIHOM atMmocdepe Bcero numib 0,015% cepuucroro
raa KOHIIGHTpAaIMsi €ro B JJIEKTPOJIWUTE CTAHOBUTCS PABHOM KOHIICHTPAITAH
Kucopona. braromapst GOMNBINION PAacTBOPUMOCTH CEPHUCTOTO Ta3a CHUKASTCS
BIUSIHUE KOHIICHTPAITMOHHBIX A((EKTOB, TPOUCXOMANMX B MPUCYTCTBHU
KUCIIOpO/IA.

CepHHCTBIIT Ta3 MOXET BOCCTAaHABIMBATHCS HA PA3IMYHBIX METAUIAX TPy
OTHOCHUTEJIHHO TIOJIOXKHUTENTBHBIX TOTEHITHAIAX, 3HAYMTEIBHO YCKOPSIS KaTOIHBIA
TpOLIECC.

C yBelIMYeHHWEM KOHIICHTPAIMA CEPHHCTOrO ra3a 3(QPEKTHBHOCTH PabOTHI
Katoza pe3ko Bospactaet (puc.7). [loTeHnuman B MPUCYTCTBHUHM CEPHUCTOTO Ta3a
00aropaXKUBaeTCsl; ATO JT0KA3bIBACT, YTO BIMSHHUE CEPHUCTOTO Ta3a Ha KATOIHYIO
peakipio 6os1ee 3HAYMTEIHHO, YeM Ha aHOIHYFO.

[Ipy momamaHuu Ha TOBEPXHOCTh METAUIa YaCTHUI[ COJIEH, CIOCOOHBIX
JICCOLIMMPOBATh B BOJIC Ha MOHBI, Harpumep FECly, ycunmmBaeTcsi KOppO3MOHHBIN
NPOIECC, TaK KaK B WX MPUCYTCTBUH OyayT 0Opa3OBBIBATHECS PaCTBOPHUMEIC
MPOJYKTHl KOPPO3WHU BMECTO CIIab0OpacTBOPUMBIX, KOTOpBIE BO3HUKAIN ObI B
yrctori Boze, HampumMep FeCl, Bmecro Fe(HO);. MHorwe HOHBI CIIOCOOCTBYIOT
HapYIICHNFO TTACCUBHOTO COCTOSTHUSI, BBITECHSISI M3 TACCUBHOM TUICHKH KHCIIOPO/T.

Bricokasi THUTpOCKONMMYHOCTH XJIOPUCTOTO HATPHUS U €r0 arpecCHUBHBIC
CBOWCTBA YCHJIMBAIOT KOPPO3UIO U3-3a YBEINYCHUS BPEMEHH HAXOXKICHUS

OTtHOcCUTEIbHAS BJIAKHOCTD, %
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OT OTHOCHUTEJIbHOM BJIQXKHOCTH BO31yXa [IpA HaJU4ue B

BO3IIIHON aTMOC(hephl




U mpuMmeceii: 1 — 4ucThIi BO3IMyX; 2 — BO3IYyX C Pa3IMYIHOTO
comepxanuss SQ , %:

npumecsmu 0,01 % SO 1-0;2-0,1;3-1



KOHCTPYKILIMK B YBJIYKHEHHOM COCTOSIHUM. VICTOUHMK MHHEPATIBHBIX COJEU —
Muposoii okean, 3annmaronii 6onee 70 % 3emHoit moBepxHocTu. [loacunTano,
YTO ¢ ITOBEPXHOCTH TOJBKO Kacmmiickoro Mopst B atMocepy IoCTyIaeT HeCKOIBKO
TOHH COJIY 32 OJTHU CYTKH.

Ha armocdepHyro KOppO3HIO CYIIECTBEHHO BIIMSIOT TBEPJIbIE YaCTHUIIBI,
OCKNIAIONIMECS Ha TMOBEPXHOCTM METaJlla: YaCTWYKU TOYBBI, YIJIE U BBIBET-
PUBAEMbIX TOPHBIX MOPOJI; MPOAYKTHI CrOpaHUs TOIUIMBA; MUKPOOPTaHU3MbI U
ap. B HeKoTOphIX chydasix yhajgeHHe 3TUX YacTul] MPUBOJUT K PE3KOMY
YMEHBIIIEHUIO KOPPO3UHU . Y CUIIEHHE KOPPO3UH OCKIAFOIIMMUCS HA MMOBEPXHOCTH
MeTaUla TBEPIABIMA YacTHIIAMH, JKE €CIM OHM HE OO0JIaJaloT KOPPO3UOHHO-
AKTUBHBIMH CBOMCTBAaMH, CBSI3aHO C TEM, YTO OHHM CITOCOOCTBYIOT aICOPOIIH TAKOTO
arpecCUBHOTO areHTa, Kak CEpHHUCTBIA Ta3, W, KpOME TOro, oOpa3ylT C
MOBEPXHOCTHIO METaJlJla TOHKUE IIENTH M 3a30pPbl, B KOTOPBIX PEAKIIMU HOHU3ALUH
MeTa/Ula TPOTEKAIOT ¢ OOJBIIEH CKOPOCTHIO, YeM Ha TMOBEPXHOCTH, K KOTOPOM
MMEETCsI CBOOOIHBIN TOCTYIT KMCIOPO/a.

Kpome xapakrepa u coctaBa atMocdephl, OOJNBIIOE 3HAYCHUE JUIST PA3BUTHS
arMoc(hepHON KOpPO3UH UMEIOT KIIMMaThdecKue ycroBus. Habmomaercs 3ameTHast
pa3HUIAa B KOPPO3UOHHOM TOBEICHUY METAIOB B pa3HbIe Mepyojbl roaa. Tak, B
TEIUIyI0 [OrOAy TOHWXKACTCS  OTHOCUTENbHAs  BIKHOCTh,  3aTpyAHSIETCS
KOHJICHCAIIMSI BJIATM W TPOUCXOAUT OBICTPOE HCIAPEHUE €€, TIO3TOMY CKOPOCTh
KOppo3uMu yMmeHblaercs. [loHmkeHne teMreparypbl NPUBOAUT K YCKOPEHHUIO
KOPPO3UOHHOT'O TIpollecca, TaK Kak oOOJierdyaercsi KOHJACHCAlUsl BJard Ha
MOBEPXHOCTU METallla U 3aTPYyJIHIETCS €€ MclapeHue. BaxkHylo posb urpaer
HalpapJeHUE BeTpa. B 3aBUCHMMOCTM OT HEro MOXKET M3MEHSITHCS COCTaB
atMoc(epbl. BETphl, IYIOUIME MPEUMYIIECTBEHHO W3 IMPOMBIIUICHHBIX PailOHOB
WA C MOPsI, CIOCOOCTBYIOT OOOTaIlIEHHIO aTMOC(ephbl KOPPO3HMOHHO-aKTUBHBIMU
ra3amMu, YaCTUYKaMH COJICH U BJIar!.

B Snonuu ObuM TIpOBENEHBI COIMOCTABIICHUS PE3YJIBTaTOB M3yUYEHUS
atMocepHOM KOPPO3UH YITIEPOAUCTON CTAIM C pe3yJIbTaTaMH 3aMEPOB KOJIMYECTBA
3arpsBHSIONIMX TIpUMeceld  BO3  JyXa W METCOpPOJIOTMUECKUMU  JAHHBIMU.
YcranoBieHO, 9TO HambOoJiee BBICOKAsh CKOPOCTh KOPPO3WHM HAOIIONanach B
OCEHHE-3UMHHI TepuoJi, TaK KaKk B 3TO BPEMs CEBEPO-3aMaJHbIA MYCCOH
MIPUHOCUT C MOPSI 3HAYUTEITLHOE KOJIMYECTBO XJIOPUIOB. CKOPOCTh KOPPO3UM B
CEJIBCKOM MECTHOCTH B 2 paza 0oJIblile, YeM B IPUOPEKHOM, U B 3 pas3a OoJbliIe, YeM
B TipoMbiiuieHHON 30HE. CopepikaHue XJIOpPUZIOB, CYNIh(GAaTOB U CKOPOCTh BETpa
BIMSIIOT Ha aTMOC(HEPHYIO KOPPO3HIO MEHBIIIE, YeM TeMIepaTrypa BO3IyXa,
COJIHEUHAs PaJIaIHisl K OKUCITBI CEPBI.

ATmochepHbIe 0CaKi, C OJJHON CTOPOHBI, YCUITUBAIOT KOPPO3HIO, YBEIH-
YKBasi KOJMYECTBO BJIArM HA METAJUTMYECKON IOBEPXHOCTH, a C APYrol — 3a-
MEJUISAIOT €€, CMbIBasi KUCJIBIE AJIEKTPOJIUTHI, COJIU U TBEp/Ible yacTullbl. [loaTomy

UL KaXJIOro paiioHa arpecHBHOCTh atMoc(epbl ocTaeTcsi TIOCTOSHHOM.
OOpazyrolyecs: Ha MOBEPXHOCTH METajlla MPOAYKThl KOPPO3UU B OOJIBIIEH
100 MEHBIIIEeH Mmepe YMEHbILAIOT ee CKOPOCTb.

[Ipy ypaneHuyM OKaJIMHBI C TIOBEPXHOCTH CTAM CKOPOCTh KOPPO3UU
yMeHblIIaeTcsi. MakcumasbHas T[NIyOMHa TMUTTUHIOB Ha TMPOKAaTaHHOM CTasH,
OYMIIICHHOM OT OKaJIMHBI, IPU aTMOC(EpHOI KOPPO3UU HE MPEBBIIAET 2—3 MM,
a B T€X XK€ YCJOBMSIX Ha CTalM, HE OYMILEHHOW OT OKAJIMHBI, HAOIIOIAIHUChH
MUTTHHTH TIIyOMHON 10 6—7 MM. bosbmioe BiwsiHME HA KOPPO3HOHHYIO



AKTUBHOCTh aTMOC(epbl WMEET MPOJOIDKUTEIFHOCTh HAXOXKICHUS BIIAKHOU
IUICHKKM Ha TIOBepXHOCTH Meramwia. [loaToMy Ha CKOpOCTh aTMochepHOit
KOPPO3UH, BIMUSET OPUEHTALMSI TOBEPXHOCTU CTAJIM, TaK KAK OT HEE 3aBHUCAT
KOJIMYECTBA BJIAard M 3arpsA3HEHUH, MONAJAONIMX HA IOBEPXHOCTh MeTaiuia. OnbIT
MOKa3bIBAET, YTO TIOBEPXHOCTh, PACHIONIOKEHHAS MOJT YTIIoM 45°, KoppoAupyeT Ha
10—20 %0wicTpee, yem BepTUKabHAA. YacTo Oosiee MHTEHCUBHO Pa3BUBACTCS
KOPPO3UOHHBIN MPOLIECC HA MOBEPXHOCTU METalljIa, OOpallIeHHOH K 3eMJie, 4eM
Ha BepxHel moBepxHOcTH. CKopocTh aTMOC(HEPHON KOPPO3UH 3aBUCUT OT Macchl,
METAUIa WU BIMSET HA MPOJODKUTEIBHOCTh BBIPABHUBAHUS —TEMIIEPATYPhI
MOBEPXHOCTH METAJUIA B 3aBUCUMOCTH OT TEMIIEPATYPbI OKPYKAFOLIEH CPENIbl. ITO
B CBOKO OUYEPE/b ONPEAEISIET KOJIMYECTBO KOHICHCUPYIOILEICS BIIard U BpEMs], B
TEUYEHHE KOTOPOro MOBEPXHOCTh META/UIA OCTACTCSl BIKHOW MOCIE 0K WU
POCBL.

Mopckast atMocepa 00J1a1aeT MOBBIIIEHHON KOPPO3MOHHOM AaKTUB-
HOCTBIO BCJIEJCTBHE HAIMYMSI B BO3IyXE MOPCKOM COJM B BHJIE TOHKOHM MbUIA U
BBICOKOM OTHOCUTEJIbHOM BJIAXKHOCTU. OJIEKTPOXUMHYECKHN IPOLIECC B
MOpPCKOW aTMocdepe MPOUCXOAUT MHA4ye, YeM B MOpPCKOM Boae. B mopckoit
arMoc(epe TOCTyN KUCIOpPOAA 4Yepe3 TOHKYIO IJICHKY BJiard OOJIerYeH U He
JUMUTHPYET MpoLecc. B JaHHOM ciydae CKOPOCTb KOPPO3UM 3aBUCUT OT OMM-
YECKOr0 COMNPOTHBIICHUS BJIAXKHOM IUJICHKHM, TaK KaK MPU MAaJIOMl TOJIIMUHE €e
COITPOTHBIIEHUE BHELIHEW LIEMU MEXKIY aHOJOM M KaTroIOM KOPPO3UOHHOIO
AIIEMEHTa MOXET CTaThb O4YeHb OOJbIIMM. Mopckasi cojb, colepkauliascs B
BO3JIyXE, PacTBOPSIETCSA B IUJICHKE BJIard M OBICTPO HACHIIIAET €€, YTO 3Hauu-
TENBHO YMEHBIIAET OMHYECKOE CONPOTUBJICHUE IUICHKM W YBEIWYHMBAET KOp-
po3uoHHBI TOK. Koppo3usi B Mopckoi atmocdepe y crayel, coaepKaiimx
ME€]1b, MEHBIIIE, YEM Y YITIEPOJUCTBIX.

Ha xopposuto B mMopckoit armMocdepe, Kak 1 Ha aTMOC(HEPHYIO KOPPO3HUIO
BOOOIIE, OKa3bIBAIOT BIMSHUE JOXKJU, KOTOPbIE PACTBOPSIOT M CMBIBAIOT
OCEZIatOILIME Ha MOBEPXHOCTH - METAJLIA COJIU U APYTHE BELIECTBA.

Boznyx B pailloHax MOpCKUX TOOEpexuil 3arps3HEH IJIaBHbBIM 00pa3oM
XJIOpUAaMy HaTpusi, TIPUYEM B 30HE JEHUCTBHUA MPHOOS MX COAEp)KaHHE B OKpY-
JKarorel armocgepe BbIIIIe.

KomaectBo MOPCKO# COJIM, OCEMaroIieii Ha IMOBEPXHOCTH, OBICTPO MajaeT ¢
yJajeHueM OT Oepera B MIIyOb CyIIM. 3aMETHOE COJEPXAHHE COJM B BO3IyXe
Habmoaercst Ha paccrosHud ot 1,510 16 kM ot Mopst. [loaToMy odeHb BaXKHBIN
(haxTOp, ONPEACIISIONINA CTOMKOCTh CTAI B MOPCKOM atMocdepe, — 3TO YCIOBHUS
AKCHO3MLMH. B KauecTBE MILTFOCTpAii MOYKHO IPUBECTHU JAHHBIE O

KOPPO3UH YIJIEPOAUCTON CTaM, MOITYYEHHbIE HA KOPPO3UOHHBIX CTAHIIUSAX,
PACIIOJIOKEHHBIX Ha Pa3HbIX PACCTOSHUAX OT Mops. [IpoaoiKUTENbHOCTH
HCIIbITaH — 1o,

Mecro nposenenns vcnbiral i Krop-bua  (Ces. Kapomuna, CIIIA)  JlaiiTon-
buu (DtoruzIA, CIIIA)

Paccrosinue ot okeaHa, M .. 25 250 90
['myOuna KOppO3MOHHOTO



MOPAKEHUS, MKM. . .. .... 800 66 231

1.3.1Koppo3uoHHAs CTOHKOCTH METAIUIOB B AaTMOC(EPHBIX YCJIOBHSIX

CKOpOCTh KOPPO3HH CTATM B MOPCKOM atMoc(epe BBIILIE, YeM B TIPOMBIIIICHHOMH,
ofHaKO B HadanbHbli mnepuoa (1—3 1.), HA0OOPOT, CKOPOCTH KOPPO3UU B
MIPOMBITIUICHHON aTMOc(hepe MOKET OBITh BBIIIE, YeM B MOPCKOW. DTO CBS3aHO
C TeM, YTO B MPOMBIILIEHHON atMoc(epe MPOHUKHOBEHHWE KOPPO3UH B IIIyOb
MeTajula CO BpPEMEHEM 3aMelisieTcs, a B MOPCKOM armocdepe 3Toro He
TPOUCXO/IUT.

Pe3ynbpTaThl KOPPO3UOHHBIX HCHBITAHUN B MOpckoit armochepe (Krop-bu,
Ceseprast Kaponuna, CILIA) npencrasnens! Ha puc.8 (12) McnbiTanHblie cTanmm ¢
CYMMapHBIM cojiepkaHueM 100aBok 10 3,5 Youmenu cremayrommii XUMAYSCKHI

cocras, %0:
Cranp C Mn P S Si Cu Ni Cr

8 00,9 0,24 0,15,024 0,80 0,43 0,05 11

7 0,06 0,48 0,11,03 0,54 041 0,51 1,0

6 0,05 0,36 0,050 0,08 1,1 2,0 0,01

5 0,11 0,55 0,08,0® 0,06 0,55 0,28 0,31

4 016 14 0,011 0,18 0,30 0,50 0,03

3 023 15 0,012 0,19 0,29 0,04 0,08

2 0,19 0,52 0,008,039 0,01 0,29 0,05
0,05

1 0,16 0,42 0,016,021 0,01 0,02 0,02
0,01

[lpumeuanne. 1 — KOHCTPYKUMOHHAs yIJEpOAMUCTas CTalb, 2 -
KOHCTPYKLIMOHHAst

MEAUCTAasl CTallb, 3-8 —BbICOKOIIPOYHBIC HU3KOJICTUPOBAHHLIC CTAJIN.

Jlns mpuMeHeHHsT B aTMOC(HEPHBIX YCIIOBUSAX PEKOMEHAYIOTCS CTald, B
cocTaB KOTophIx Bxoaut He MeHee 0,3 Y%omenu. [lomoxurenpHOE BIMSHUEC MEIU
erre OOJbITe YCHITMBACTCS TIPU JIOTIOJHUTEITFHOM JISTUPOBAHUN IPYTHMH JI0OaBKAMH,
TaKUMH, KaK HUKEJb, XpPOM, AJTFOMUHUM, KpeMHuUH, Gochop, mpu 00I1eM coepkaHuu
JICTUPYIONTHX 37IeMeHTOB He MeHee 1,5 %.91u aieMeHThl yCHIMBAIOT CKJIOHHOCTD
CTaJIU K TTAaCCUBUPOBaHHMIO, a (hocop, epexois B IUICHKY MPOAYKTOB KOPPO3HH,
JIOTIOJTHUTEIILHO YCHJIMBACT €€ 3allliTHBIE CBOMCTBA, 0Opasys GocharHbe
COEIMHEHHS. |

JlermpoBanue craym, MpeIHa3HAYCHHOW JTHS AKCIDIyaTallid B aTMOC(EpHBIX
YCIIOBHSIX, HEOONBIIMMHU J00aBKaMM JICTUPYIOIIMX 3JICMCHTOB TIOBBIIIIACT €€
KOPPO3HOHHYIO CTOMKOCTh, B TO BpEeMs, KaK HH3KOJCTUPOBAHHAS CTajb,
MOTPY)KEHHAs! TIOJTHOCTHIO B MOPCKYIO HUIM PEYHYIO BOJY, HE HMMEET OCOOBIX
NPSUMYIIIECTB TIEPE]T YITICPOANUCTON CTAlbI0. JTO CBS3aHO C TEM, YTO B OOBEME
HEUTPATbHBIX AJIEKTPOJIMTOB CKOPOCTh JIMMUTHPYETCS JOCTAaBKOM KHCIIOPOJIa, a
npu aTMOC(hEepHOW KOPPO3WH, MPOTEKAMOIICH IMOJ] IUICHKOM JJICKTPOJIMTA, 3TO
OrpaHUYEHNE CHUMALTCSI.



Koppo3roHHas CTORKOCTB CTaI B aTMOC(EPHBIX YCIIOBUSIX PE3KO BO3pacTacT

OpY  BBCICHMHM JaK€ HE3HAYMTEIBHOIO KOJMYCSCTBA JICTUPYIOIIUX 3JIEMEHTOB,

MI09TOMY IIPUMEHEHHE HHM3KOJIETHMPOBAHHBIX CTaJIcH B KAueCTBE CTPOUTEIBHBIX MU

KOHCTPYKIIMOHHBIX MAaTEPHAIOB, SKCIUTyaTHPYEMbIX B aTMOC(HEPHBIX YCIOBHSX,

SKOHOMHYECKH BBIFOIHO; JIOJIT'OBSUHOCTh COOPYKEHHIM MOKET OBITh ITOBBIIIICHA B 2—

3 paza 0e3 MOMOIHHUTEITFHOW 3alUTHI B YCIOBHUSIX MPOMBIIUICHHON, TOPOJICKON
CEIIbCKOM aTMOC(EpHI.

e Puc.8. Koppo3us PA3INYHBIX
} /" | KOHCTPYKIIHOHHBIX crajei B
. / Mopckoli  aTtmocdepe ( Kiop-buu, Ces.
- Al I / Kapommna, CILIA) :
27 / 1— yraepoaucrasi, 2 —meducmas;
2 .! / & 3 - 8 BbICOKOIIPOYHBIE
0204 / »Z | HA3KOJIETHPOBAHHbIE

,?;-_J”J
|J 7 ?i;"

2 4 6 8
Ipooonxcumensvnocmo IKcno3unuu, 200t

3aumTHOE  JEWCTBUE  JIETUPYIOUIMX  JJIEMEHTOB B arMOC(HEpPOCTOMKHX
HU3KOJIETMPOBAHHBIX CTAJISIX OCHOBAHO HA TOM, YTO JIETUPYIOIIUE, SJIEMEHTHI JIMOO UX
COCIIMHEHHSI TOPMO3ST OOBbIYHBbIC (ha30BbIC TPEBPAILCHHS B prkaBunMHE (CM. pHC.5) U
TI0TOMY CJIOW PyKaBYMHBI Ha aTMOC(HEPOCTONKO# CTAIIM YIUIOTHSICTCSL. )

Cunraercs Takke, 4To Hapsily C YCHWJICHUEM 3allMTHBIX CBOKCTB CJIOS ITPOITYKTOB
KOPpO3WH OCHOBHOM NPWYMHOU IIOJIOKUTEIBHOTO BIASAHHUS MEIU  SIBISETCS
BO3HMKHOBEHHE AHOMHOM IMACCUBHOCTH CTAlIM 3a CUET YCHJICHUS 3(PQPEKTUBHOCTU
KaToJHOM peakimu. JleiictBue mena kak 3(p(eKTUBHOrO KaTtoaa MOATBEPKIAeTCs
TEM, YTO €€ TMOJIOKHUTENIbHOE BIMSHUE HAOMIONAETCS yXKe B HAYaJIbHBIX CTAIMsX
KOpPpPO3UM, KOIZla Ha IIOBEPXHOCTH CTalMd elle He 00pa3oBajIcs CIIONM BUIMMBIX
IIPOLYKTOB KOPPO3UH.

Bricokoii KOppO3MOHHOM CTOMKOCTBIO aTMOC(EPHBIX YCIOBHUIX 00Ja1atoT
AIFOMUHMEBBIE CIUIaBbl HeCMOTps Ha TO, YTO KOPPO3HsI ATFOMUHHUEBBIX CIUIABOB, KaK
MPaBUJIO, Pa3BUBAETCS ¢ 0Opa30BaHHEM MUTTUHIOB, TOCTOSIHHAS CMEHA Y4aCTKOB
AKTUBAallMM M pEIACCHMBALMM HA IOBEPXHOCTH METaula NPUBOAUT K IIOYTH
PaBHOMEPHOU KOPPO3UH. OnHako HE00X0IMMO Y4ECTb
BIUSHUE  CTPYKTYpPHBIX  COCTaBJIOIIMX, KOTOpblE  MOTYT  OOJIEYMUThb
BO3HUKHOBEHUE MEXKPUCTAUIMTHOM, pacClauBaroOIed KOPpO3MM W KOpPpPO3HHU
paccTpecKuBaHus. AHOJHBIE BKJIKOYECHHS INPEUMYIIECTBEHHO PaCTBOPSIOTCH,
U €CIM OHM PACHOJIOXKEHBI LETOYKU 110 TPAHHULAM 3€PEH, TO KOPPO3HUS MOXKET
NpUOOpETaTh MEKKPUCTALIUTHBIN xapakrep. /st cruaBo trma AlZnMg ocoberHo



XapaKTepHa BO3MOXKHOCTH OOpa30BaHMS PACCIaMBAIONICH KOPPO3HMH U KOPPO3UOHHOTO
PaCTPECKUBAHWYS. BimsiHre pa3HOOOpasHbIX (haKTOpOB HA KOPPOSHOHHOE TTOBEICHUS
META/UIOB HE TO3BOJISIET OJHO3HAYHO TNPEICKA3aTh CKOPOCTh KOPPO3MH Pa3TMYHBIX
METaJUTOB B aTMOC(EpHBIX YCIIoBUsIX. OHa MOXET K0J1e0aThCsl B IOBOJIBHO MAPOKHX
npezieNiax Kak 3TO CIeAyeT U3 CPaBHUTENBHBIX JaHHBIX (Ta0m. 1). Cremyer MmoauepKHyTh,
YTO TPHBEICHHBIC IH(PhI HE MMEIOT a0CONIOTHOTO 3HAYCHHST M MOTYT MEHSTHCS B
3aBUCUMOCTH OT XapakTepa artMocepbl, TaK K€ KaK M TOPSJZIOK PACIIONIOKEHUS

METAJIJIOB B PSTY.
Taonuua 1. CkopocTi KOppo3u#, MKM/T01, HEKOTOPBIX METAJIOB B PA3INYHBIX
atMochepax|[13]

Meramn ATtMmocdepa

CenbCKast ropoJicKas MPOMBIIILIE MOpCKasi

Hasl

Cramp 6-60 30-70 30-160 20-170
Memn <0.,t 1-2 1-5 1-2
Jlarvep — 1-2 3-8 —
A moMuaue )
CILIaBbI <0.1] 0.1-1.C 1-1.E 0.t
Cnmar — — 3 1
Huxens <0.z 3-4 <6 <0.E
ITunk 0.2-5 1-7 3-15 0.BE-7
Kamvimi 0.5-6 2-8 1C-19 0.5-6
Onoso <0.4 1r-2 1-2 2-4
Caunen <0,3 0,5 0,5-2 0,5-2

1.4.1. Bnusinue kucjaopona. Mopckas BozAa, Kak IMPaBWio, 1O OONBIIMX TITyOUH
XOpOILI0  a3pUpOBaHa  BCJEACTBHE OOJBIION  TUIOIIAJM  CONPUKOCHOBEHUS
ITOBEPXHOCTH MOpPS. C BO3AYyXOM, HWHTEHCHUBHOIO IEPEMEIIMBAHUS IPU  BOJIHEHUU
MOpST M ©CTCCTBEHHON KOHBEKIMH. [109TOMy BCE KOHCTPYKIIMOHHBIC METaUIbl (3a
UCKITIOYeHHEeM M() KOppOIMPYIOT B  MOPCKOM BOJAE C  KHCIIOPOIHOM
nenosipuzaimeld. OmHAKO B HEKOTOPBIX Clydasx (HampuMep, B TITyOMHHBIX
crosix YepHOro Mopsi) B MOPCKOW BOJIE COJCPKUTCSl 3HAUUTEIILHOE KOJHMYECTBO
CEpoBOAOPOZIA. IJTO  MNPUBOAUT K  HEKOTOPOMY  MOAKHCIECHUIO  BOJBI,
CHIDKEHHMIO IIEPEHANPsDKEHUs] Tpollecca KaTOAHOIO  BBUIENEHUS  BOJOPOJA,
BCJIEZICTBHE YETO PACTET POJIb BOIOPOIHOM IETIONSPU3ALIIH.

M CTOYHMKOM KHCTIOPOJAA CIIYKUT HE TOJBKO BO3JYIIHASI CPENA, HO U MPOLIECC
(oTOCHHTE3a BBICIIMX PACTEHH, KOTOPBI B HEKOTOPBIX CIIy4asx IPUBOIUT K
JIOK&JIbHOMY TIOBBIIEHUIO KOHLIEHTPALMM PAcTBOPEHHOI'O B BOJAE KHUCIOpOAa U
YCUJICHUIO ISMCTBUS KOPPO3MOHHBIX nap muddepeHumansHoi asparmu. Conepxanye
KUCIIOPOZIa B MOPCKOHM Bome pgocturaer 12 wmr/m.  Hawbonbliiee KOIMMYECTBO
KHUCJIOPOJIa COACPYKUTCS B TIOBEPXHOCTHBIX CIOSIX BOABL C yBeIMUeHHEM ITyOHMHBI OHO
YMEHBIIIAETCS], a HaYMHAsI C OMpe/IETIeHHON TITyOWHBI, MOKET OMATh BO3pacTarh. Tak,
HarnpuMep, B Bojie THXOro OKeaHa COJIEpYKaHWE KHCIOpOAa COCTaBIsieT, T/I Ha
noBepxHocth — 5,8; va mmyomae 700 m — 0, 25; M500m — 1,00. B Bome



ATIIaHTHYECKOTO OKeaHa 3TOT TOKa3aTeNlb COOTBETCTBeHHO paBeH 4,59; 3,1 1m
5,73r/n1 ATnasTuTryecKoe

Kak BHIHO W3 TIpPHBEICHHBIX JaHHBIX, B THXOM OK€aHe MHUHUMAaJIbHAsS
KOHIICHTpalWs, paBHas mpuomm3uteapHo 0,2 mr/i, gocturaercs Ha TiTyOHMHE OKOJIO
700 M, a B Oonee TIyOOKHMX CJIOSIX BOJIbI KOHIIEHTPAIMS KHCIOpOJa OISTh
BO3pacTacT. B ATJIaHTHUECKOM OKeaHe KOHIICHTpAIHs KMCIOPOo/aa Ha BCeX TIyOMHAX
BBICOKAs, TaK KaK KOJIMYECTBO MHUKPOOPTraHM3MOB MEHBIIE, 4eM B THXOM OKeaHe H,
CIICTIOBATENILHO, TIOTPEOICHUE KHCIOpoia B OMOJIOTMIECKUX TIporieccax MeHbie. Ha
OONBIIMX TTyOWMHAX ITOJIBOJ HACKHIIICHHOW KHCIIOPOJAOM BOJIBI OCYIIECTBIIICTCS
NPUAOHHBIMM TCUCHHUSMHU. Pe3koe MOHWKEHUE KOHIICHTpAIlMK KHUCIIOpPOoAa B BOJE
Banruiickoro Mopst orMeuaercs, HaurHast oT TTyorHsl 20M, B Kacrmiickom Mope — Ha
rryouHe 25—30m.

B pa3muuHbIX MOpSIX ¥ OKeaHaX HAOFOIAeTCsl 3HAYUTETFHOE KOJICOAHNE COTICHOCTH.

OxkeaH, mope ... ... Atnmantu- Tuxuii Yepnoe Kacrmmiickoe 3amuB Ka-
YECKUI pa-byras
Coneprxanre
conen, Yo........ 3,5 3,7 1,8 15 1,64
OkeaH, Mope ..... Apamsc-  A3zoBc-  banTum- benoe CpenmszeM-
Peunas
KOe KOE CKOE HOE BOJA
Coneprkanue
comerd, %........ 1,2 1,2 15 3,2 3,5
0,03

B pesymbrate THApONM3a XJIOPUCTBIX COSAMHEHHWM KeJie3a IMPOUCXOIUT
NOAKHUCIIEHHWE, a TpU O0Opa30BaHUU TUAPOKCHIBHBIX HOHOB — IMOJIIIICIAYMBAHUE
MIPUAJIEKTPOTHOTO CJIOST JICKTPOJIMTA. B 3aBUCHMMOCTH OT 3TOrO Ha Pa3TUYHBIX
y4yacTkax TMOBEpXHOCTH MeTaia HaOmomaercss auddepeHimanuss aHOIHBIX U
KAaTOAHBIX IPOIIECCOB M, KaK CIICJICTBUE, 00pa30BaHUE SI3BEHHBIX Pa3pyIICHUN.
[TpomyKThl KOPPO3WH OKA3BIBAIOTCS COCPEIOTOYCHHBIMU B SI3BEHHBIX YYaCTKaX, B
KOTOPBIX MPOUCXOIUT OOETHEHUE KHUCIOPOJOM. MeTamm B 00JacTu  s3BbI
CTaHOBHTCS aHOJIOM Iapbl U depeHITHATLHON a3pallit, a KaToJIOM CITY>KUAT YI9acTOK
MOBEPXHOCTM METAUIA, KOHTAKTUPYIOUIMM C XOPOUIO a3pUpyeMOM  BOJIOM.
O6pazoBanune auddHepeHIMaIEHON TTaphl adpariii TPUBOIUT K YCHUIICHHUIO KOPPO3UU
SI3BEHHBIX YYaCTKOB METasLIA.

1.4.2Bausinve TemmnepaTtypsbl. [loBbIieHne TemnepaTypbl MOPCKON BOJIbI
CIIOCOOCTBYET YCKOPCHHIO KOPPO3HMH BCIICICTBHEC WHTCHCH(DHKAIIMK SJICKTPOIHBIX
NPOLIECCOB, TAZIEHUSI OMUUYECKOTO COTIPOTUBIICHUS JIEKTPOIIUTA, YBETMUEHUSI CKOPOCTH
i dy3un Kucaopoaa, pocTa OMOIOTHUECKON aKTUBHOCTH. BMecTe ¢ Tem mpu HarpeBe
BOZbI MOXKET TMPOMCXOJUTH BBINAJCHUE 3aIUTHONO Ocajka KapOoOHaTa KajabLUs W
TUAPOOKHUCH MarHusl U YMEHBIIICHHE KOHIICHTpAIH Kuciopoa. COBMECTHOE BIHSIHUE
ATUX (PaKTOPOB MPUBOJIUT K TOMY, YTO MOBBIIICHHE TeMiiepaTypsl 10 333—353K B
HECKOJIBKO pa3 YCKOPSIET KOPPO3UIO >Keje3a, MpH JajbHEHIIEM MOBBIILICHUN
TEMITEPaTyphbl CHIDKACTCSI CKOPOCTh OOIIEH KOPPO3UH BCIEIACTBHUE MPEBATMPOBAHNS
(akTOpa yMEHbIIEHHs KOHIIEHTPAIMK KUCIOPO/Ia.
1.4.3.CkopocTh aBM:KeHUS] BOABL. 711 cTalim W MeaM CyIIeCTBYET



KpuTndeckoe 3HaueHWe CKOpPOCTH JBWKCHUS BOJIbI, TMPEBBINICHUE KOTOPOTO
MIPUBOJNT K CUILHOMY YCKOPEHHIO KOoppo3uu. [laccMBHBIE METaIbl, TaKHe Kak
TUTaH, HEPXKaBEIOLIUE CTalM, UMEIOT TEHJIEHIIMIO K TMOBBIIICHUIO KOPPO3UOHHOU
CTOWKOCTH TPU TIOBBIIIICHUHA CKOPOCTH JIBIKEHUS BOJIbI, OJTHAKO B MOPCKOW BOJEC
ACCMBHOE COCTOSIHME, KakK MpaBuiio, He HacTymaeT. C JIBUKEHUEM MOPCKOM
BOJIbI CBSI3aHBI 0COOBIE (POPMBI KOPPO3HOHHOTO PA3PYIICHHS] METAJUIOB, HATIPUMED
APO3UOHHAS KOPPO3Ms, BbI3bIBa€Mas OBICTPHIM IMOTOKOM BOJbI, OCOOCHHO B
OPUCYTCTBUM  B3BEUICHHBIX TBEPJbIX YACTUYEK, yAapHas KOppo3us B
TypOYyJIE€HTHOM TOTOKE, KaBUTAIlMSl BO3HUKAET IMPH OOJBIIMX CKOPOCTSIX TEUCHHUS
BOJbl M PE3KOM M3MEHEHWM HalpaBieHUs I[I0TOKA, B pe3yJbTare KOTOPbIX
MIPOUCXOAT Tiepenaapl aaBieHus. [Ipu mageHnn naBiaeHUs 10 JABICHUS MApOB
MOPCKOM BOJIbI HAUMHAETCS €€ BCKUIaHUE, 00pa3yroTcsl My3bIpbKH Mapa, KOTOphIe
B JIPYTrOil TOYKE MOTOKA MOTYT CYXaTbCs, 3aXJIONbIBAThCA , YTO COMPOBOXKIAECTCS
yapaMu CTpyH BOJZII O TIOBEPXHOCTh MeTawia. 1o ymapamMu CTpyd MpOMCXOIUT
OTPbIB YEUIYeK MeTaula U OOHaKEHUE IOBEHWJIHHOM IOBEPXHOCTH, YTO YaCTO
MIPUBOJTUT K KOPPO3MOHHOMY pa3pyIIeHH0. Takum o0pa3oM, KaBUTAIUS B MOPCKON
BOJIC COIMPOBOXAAECTCS MOTEPSIMH MeETalla 3a CYET KaK MEXaHWYEeCKOro, Tak U
KOPPO3UOHHOTO Pa3pyIICHUSI.

JIBrKyIiascsi MOpcKasi BOJla MOKET pas3pyllaTh CJIOW pXKaBYMHBI, YTO
YCUJIUBAET MPUTOK KHUCIOPOJA K KATOJIHBIM Y4YaCTKaM W OSTUM YBEIMYUBAET
CKOPOCTh KOoppo3uu. Hamiume okaarHbl Ha TOBEPXHOCTH METaslIa 3HAYUTEIBHO Ooiee
OlACHO B MOpPCKOW BoJe, 4eM Ha Bo3ayxe. [lpu morpykeHMH B MOp
CKyI0O BOJy Ha TMPOKATaHHBIX CTAJIBbHBIX OOpaslax TMOSBISIOTCS MUTTHUHTH,
JOCTHUTAIONIMe 3HAYUTENbHOM TyOuHbl. CliefoBaTeNbHO, NpU  MOTPY>KEHUH
CTaTBHBIX M3ACIHA B MOPCKYIO BOAY O€3 3alUTHBIX TOKPBITUH HEOOXOIUMO
MPEIBAPUTENTHHO YAATNATH C KX TIOBEPXHOCTH MIPOKATHYIO OKATHHY.

Bnusinue ckopocTH MOTOKa MOPCKOM BOJBI YCYTyOJsieTCsl BBICOKHM CO-
JepKaHueM B HeM XJopuaoB. OCTpbie yIiibl B HAMPaBICHWH TIOTOKA MOTYT CTaTh
NPUYMHON CHJIBHOTO JIOKAIBHOIO MOPaXEHUs! YCJIOBUS Ha BaTEPIMHUM CXOIHBI C
TUHAMUYECKUMH, a Ha TIyOmHe — co cratudeckuMu. CKOpPOCTh KOPPO3WH Ha
IyOMHE YMEHBILAETCs, YTO OOBSACHSETCS HE TOJBKO CHUKEHHUEM KOHIEHTpAlluu
KHCJIOpO/ia, IOHMKEHUEM TEMIIEpPATyphbl, HO U YMEHBIICHUEM CKOPOCTH JBHUKECHUS
BO/IB.

MakcuManbHOMY Pa3pyIICHUI0 METAJUTMYECKUE KOHCTPYKUHMU IMOJABEPIKEHBI
B TIPUOPEKHON 30HE, I7Ie€ MHTEHCUBHO JCHUCTBYET MPUOOH M BOJIA TIEPEHOCUT MHOTO
MeCKa, TAIbKA M BO3IYIIIHBIX HYBBIpBKOB4 Ha BeicoTe 0,2—1,0M Haj ypoBHEM MOPSI.
Ckopoctb kopposuu 3aech nocturaer 0,4—0,8mm B roa. OcobeHHO WHTEHCHUBHO
KOPPOIUPYIOT yuacmKuy, PACIONIOKEHHBIE C TEHEBOW CTOPOHBI, TJIE MEHee
OnaronpusTHbl ycJIoBUA s ucnapeHus Biard. CHIBHOMY KOPPO3MOHHOMY
pa3pyIICHUIO TIOJIBEPIKEHBI CBAapHBIEC INBBI W OKOJIOIIOBHBIE 30HBI, WMEIOIIHE
MEHBIIIYI0 KOPPO3UOHHYIO CTOMKOCTD M3-32 HEOJHOPOJHOCTH COCTaBa U CTPYKTYPbI

IIBa, HAJTWYUS B HEM IIUIAKOB W Ta30BBIX BKIIFOYEHUH, a TaKKE OCTATOYHBIX
CBApPOYHBIX HANpPSDKEHUHM, BEJIMYMHA KOTOPBIX MOXKET JOCTUTaTh IMpejelia
TeKkyudecTd. Koppo3uoHHOE pa3pylieHne 3TUX 30H YCYryOusieTcs TEM, YTO 3allUTHbIC
MIOKPBITasi HA HUX B Pe3yJIbTaTe HEPOBHOCTEH pa3pyInaroTcs OBICTpee, 3TO BEIET K
00pa30BaHUIO0 aHOJHBIX Y4acTKOB. OCOOEHHO MHTEHCHUBHA KOPPO3Usl CTAJBbHBIX



KOHCTPYKIIMH TMPH CKOPOCTH IBMXKeHHsS Boabl 15-20 m/c, 3a HECKOJNBKO JieT
AKCIUTyaTallil CTAJIbHBIE 3JIEMEHTHI TOJIMHOW 5-6 MM MOy4arOT CKBO3HBIC
KOPPO3UOHHBIE ITOBPEKICHUSI.

1.4.4Bausinue pH Mmopckoii BoabI. Mopckas BOJA MEET
HelTpanpHBI XapakTep, pH komebnercs B mpenenax /,2—8,6,H0 Ha OOJBIIMX
IIIyOMHAX BCIICICTBHE BBICOKOTO JjaBieHus pH ymeHbImaercs. DTO  CHIKaeT
BO3MOKHOCTb 0Opa30BaHusl 3aIIMTHOIO KapOOHATHOTO ocajka. M3MeHeHre BelMM4rHbI
pH cBs3aHO Takke C JEATENBHOCTBIO JKUBBIX OpPraHM3MOB. B pe3ynbrare
(dhoTocuHTE3A,
tpedytomero CO,, mpeacTaBUTeNM MOpCKoil (uopbl moBbimaoT pH Boabl,
a mpeactaBuTeNd (ayHbl, I KOTOPBIX IHOKCHI YIJIEpoJa WM CEPOBOAOPO.
ABIIIETCS TPOAYKTOM METa0OMu3Ma, HAmpoTUB, MOTYT YMEHBIIATh 3TOT IIO-
Ka3arelb.

1.4.5. buosiornyeckasi aKTUBHOCTb. Ha Merajumueckoil MOBEPXHOCTH,
MOTPY>)KEHHON B MOPCKYIO BOAY, 00pa3yeTcsi CIU3nCTas IUICHKA U3 KUBBIX OaKTe-
pUld W JOPYTMX MUKPOOPTraHU3MOB, B KOTOPOW 3aKpEIUIAIOTCS W Pa3BUBAKOTCS
3apOAbIIIM KUBOW M HEXKUBOW OPraHUKUM — Pa3IWYHbIE PAKYLIKH, MOJUIFOCKH,
KOpaJlIbl, MOpCKHE Boaopociu u Ap. OOpacraHue oOpraHu3MamH, HMEIOUMMU
TBEPIYI0 OOOJIOUKY, 3aMeIJIsIeT KOPPO3WIO, OTPAHMYMBAsl JOCTYN KHUCIOpOAa K
METauTy. B yClIOBHAX KaTOAHONO KOHTPOJII CHWKEHME KOHUECHTPALUMH KUCIOPO.a
OPUBOJUT K CIBUTY MOTEHIMANA B OTPULIATENILHOM HAIlpaBJICHUHU. B HEKOTOPBIX
Cllydasix CIOBUT IMOTEHUMaa MOXET NOCTUTHYTh TAaKOW BEJIMYMHBI, NPU KOTOPOU
CTAHOBUTCS BO3MOXHOM BoJOpoJHast aenoJisipusanus. OOpacraHue MeTajuia
YKUBOM OpraHUKOW HE MMEIOIEH TBEpAOH 000J0UKH, HAIPUMEDP BOJOPOCIISIMU HITH
KHUBBIM JKeNyjieM,(MMeeT pa3IMuHOe BJIMSHHE. C OJHOM CTOPOHBI, U3-3a
3aTPYAHEHHOCTH JOCTyIa KUCJIOPO/a YMEHBIIAETCS CKOPOCTh OOILE KOoppo3uu, ¢
Jpyroi — BCleACTBUE 00pa3zoBaHus nmap AuddepeHanbHoM aspaly Mo CIoeM
oOpacTaHusi pa3BUBAETCS S3BEHHAs KOPPO3USI.

buonornieckomy obpacTaHuio MOABEPXKEHBI B TOM WJIM WHOW CTEIIEHH BCE
MeTawibl. B HanMeHbIlel cTerneHr o0pacTaloT Medb U €€ CIUIaBbl, CONIEp)KAaIlie
BBICOKMI MPOLIEHT MEIM, YTO CBS3aHO C TOKCHYHOCTBIO HOHOB Menud. B
HaMOOJIBINEH CTETICHN MOJBEP)KEHbI 0OPACTaHUIO AMFOMUHUI U €ro CIUIaBbl. Eciu
MeJTb HJTH MEIHBII CILIaB KOPPOAMPYET CO CKOPOCTHIO He Meree 5 mr/(av*-cyT),
T.€. 0k0J10 0,03 MM/roJ1, TO BBIAEIAETCA JOCTATOYHOE KOJMYECTBO UOHOB MEIH,
9YTOOBI 00paCTaHKE HE TPOUCXOAMIIO.

CTOMKOCTh HEKOTOPBIX KOHCTPYKIIMOHHBIX MaTepUalioB K OOpacTaHUIO B
MOPCKO# BOJIE MO’KHO KQUECTBEHHO OLIEHUTD CIIETYIOLIM 00pa3OM.

Menp, cmmaB Cu (90) - Ni (10) ...
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Kamue CIIJIaBbI 141 CTaJliy, THUTaH



.................................................................... Huskasn

B HeEkoTOphIX ciydasx oOpacTaHME MOXKET OKa3aTh IO0JIe3HOE JICHCTBHE,
HanpuMep, IS CBaWHBIX OCHOBAHWH, IIMYHTOBBIX MOPCKHX CTCHOK H .
CranpHble 00pa3ipl 0e3 MOKpHITHI B UepHOM MOpe KOPpOAUPOBAIN CO CKOPOCTHIO
0,09-0,13 mm/rom, a CKOPOCTh KOPPO3MHM TeX K€ OOpas3slloB B COCTOSHHUH
obpactanus cocranisiia Toiabpko 0,037-0,06vm/ro.

Hannubie puc. 9 Takke 3aBUCHMOCTh KOPPO3UU METAJIJIOB B MOPCKOM BOJIEC OT
pasIMYHBIX (PAKTOPOB IMOKA3BIBAIOT, YTO MPEICKa3aTh COBMECTHOE BIIMSIHUE BCEX
(baKTOpPOB 3aTPYAHUTEIBHO. Tak, MOBBIINICHHE TEMIIEPATypbl B COOTBETCTBHH C
3aKOHAMH TEPMOJIUHAMHUKH JIOJDKHO TPUBOAWTh K YBEIMUYECHHIO CKOPOCTH
koppo3un. OIHAKO TIPH PAaCCMOTPEHUM MOPCKOW KOPPO3MH HEOOXOAMMO Y4eCThb
OJTHOBPEMEHHOE BIIMSHUE JPYIHX (HaKTOPOB MPH IOBBIIICHUHA TEMIIEPATypHhI.
PacTBopuMOCTh KHCIOpPOJAa TIpM STOM MajacT, OHOJOrMYecKas aKTUBHOCTH
BO3pacTaer, a oOpa3oBaHHE 3alllUTHOTO HW3BECTKOBOIO OCajaKa oO0JerdacTcs.
[ToaToMy KOHEYHBIH pE3ylbTaT COBMECTHOTO BJIHMSHHS HECKOJBKHUX (DaKTOpOB
MOJKET OBITh BBISBJICH TOJIBKO B PE3yJbTaTe€ CaMOCTOSTCIILHBIX HCCIICIOBAaHHUN B
KaX/IOM KOHKpETHOM ciydae. IIpu 3TOM cymMMapHOE BO3/IEHCTBHE (PAKTOpOB,
BJIMSIOIIMX B OJMHAKOBOM HAIIPABIICHUH, OOBIYHO OOJIBIIE CYMMBI BO3ICHCTBHIMA
KaXJ10r0 (haKTOpa B OT/ICITBHOCTH.

0
Coneprxanue kucioposa, % Ha OGonpmmx riayOmHax CKOpPOCTh

MT/KT KOPPO3UHU HIKE, YEM B TTOBEPXHOCTHBIX
ciosx '(puc.10). Cpemgnue CKOpPOCTH
KOPPO3UHU YTJIIEPOJUCTON CTaIM YMEHb-
IAIOTCS C TIyOMHOM IIOTPYKCHHS, a
CTEIEeHb MECTHBIX MMOPAKEHUH MMOBBIIIACT-
csa. Poct TiryOMHBI KaBepH CBS3aH C
HEPaBHOMEPHOCTBIO obpacranus
MOBEPXHOCTH  METa/la  JKUBOM M
HE)KWBOM OpPraHUKOM M 00pa30BaHHEM
nap auddepeHImanTbHON adpaly u3-3a
HEOJMHAKOBOI'0 IMPHUTOKA KHUCIOpoJa K
OTJICJIbHBIM ~ y4acTKaM TIOBEPXHOCTH.
Huzkue CKOPOCTH KOPPO3UH MOTYT
OBITH O0OBSICHCHBI HU3KOU
TEMIIEPATYPOM W MaJIOW CKOPOCTHIO
1800 : ; : | | TepeMelleHHMs  CIOEB  BOABI,  4TO
0 % 8 YMEHbIIIAeT MIPUTOK KHCJIOpOIa
Temnepamypa,°C BcaeAcTBUE au(Pdy3ud W KOHBEK-
330 336 338 2 b ITMOHHBIX TOKOB.
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1.4.7KOPPO3MOHHASI CTOHKOCTh METAJLUIOB B MOPCKOIi
BOJIE

CxopocTH KOPPO3WH YTIIEPOJMCTHIX M HHU3KOJICTHPOBAHHBIX CTajleh, a
TaK)K€ YyryHOB B MOPCKOW BOJ€ OTJIMYAIOTCS He3HayuTelbHO. CKOPOCTh
KOPPO3UHU YIJIEPOJUCTON W HU3KOJETUPOBAHHOW CTAJIM B MOPCKOW BOJIE IIPHU
MOJTHOM TOTPYKEHUHM W JUIMTEIBHBIX MCIIBITAHUSIX KOJIeOJIeTCS B Mpeaenax
0,08—0,12vm/ron, ¥ MaKCUMAJIBHBIN TITYOMHHBIN ITOKa3aTellb IS CTaiu 0e3
okanuHbl cocraBisger 0,3—0,4 mm/roa. Yike mocie TOAUYHOW BBIICPIKKH
JOCTUTAETCS JIOCTATOYHO IIOCTOSIHHOE BO BPEMEHH 3HAYEHHE CKOPOCTH
KOppo3uH. BBejcHHE JerupyroImuX 3IEMEHTOB 10 5 % B cTallh Mano BIIHSCT
Ha CKOPOCTh KOppo3uu. MCKirodeHne MpencTaBiisieT XpoM, HaduHas oT 5 %
XpoMa CHJIBHO PacTeT MECTHas Koppo3us craiu. JlermpoBaHWEe CTallM OJXHOM
MEJIbI0 B YCJIOBHUSIX MOPCKOM KOPPO3UHU B OTJIMYHE OT aTMOC(EpHON KOPPO3UH
HE J1aeT IOJIOKHUTEIbHBIX PE3yJIbTaTOB./

Hepxagerorue ctainy B MOPCKOM BOJI€ TPU JOCTaTOYHO CHIIBHOM al’pa-
MU 00J1a1at0T BBICOKOM CTOMKOCTHIO K OOIIEH KOPPO3HMH, OJHAKO CKJIOHHBI K
CHUJIBHOM MECTHOM KOPPO3HH, OCOOSHHO B 3aCTOMHBIX 30HAX, OrPAaHUYHBAIOIIHMX
aspanuio. PasznmuuHble MapKud HEP)KaBEIOIIUX CTajed JIOBOJIBHO CHJIBHO
pa3IMYaoTCs IO CKOPOCTH Pa3BUTHSI MECTHOW KOppo3un. Hambosee ycToinInBbI
XPOMOHMKENIEBbIE CTaIM ayCTEHUTHOTO KJlacca, JIOMOJHHUTEIBHO JICTUPOBAHHBIC
MOJHOJIEHOM, a HanboJIee TOIBEPKEHBI MECTHOM KOPPO3HUH TIPOCTHIE XPOMHUCTHIE
cTanu. B CIOKOMHOM MOpPCKOM BOAE HEPXKABCIOLIWE CTald, HE JIETHPOBAHHBIE
MOJUOJEHOM, HE HUMEIOT MPEUMYIIECTB MEepei YIVIEPOIUCTHIMU CTATISIMU TI0
CKIIOHHOCTH K MECTHOM KOoppo3un. OJTHAKO B OBICTPOABIKYIICHCS MOPCKOM BOJIE
MECTHasi KOppO3usl YTIEPOJAUCTON cTanu OyAeT Bo3pacTaTh, a KOppo3us
HEPKABCIOIIEH CTAIM — 3HAYUTEIBHO CHWXKAThbCSA. Tak, MaKCHUMallbHAs
CKOpOCTh OOpa3oBaHusl NMUTTHHra Ha crtaau Mapku 1X18H9 B cmnokoiiHoM
MOpCKO# Boae Obuta okosio 1,85 mm/roa, B TO BpeMs Kak IMPH CKOPOCTH
JBWKEHUST Mopckod Boabl 1,2—1,5 wm/c pa3BuTHE MECTHOH KOpPpO3UHU
camxanock 10 0,09-0,Imm/ro.

CraB ....oovvvvnnnn.. Tl T1-6A1-4Y TI-13Y-11Cr-3A1

CkopocTh KOppO3HH,

MEKM/TOM. . o v vveenn . 74 11,2 9,7

CmmaB. ............. Tr T1-5A1-38&1 T1-7A1-
2M'b-1Ta

CKOpOCTh KOOPO3HUH,

MKM/TOM. .o vvn. .. 7,4 5,6 41

Tutan o0ysagaeT OTIMYHOM CTOMKOCTBIO K CTPYEeBOM M KaBUTAIMOHHOMU
KOPpPO3UH B MOPCKOM BOJE. BBICOKYIO CTOMKOCTH K JPO3MOHHOM KOPPO3UHU
mokazam cwiaBbl T— 6Al1-4V u Ti-7A1-2Nb-1Ta. Turan o0Oyiagaer BBICOKOMN



CTOMKOCTBIO K MHUTTHHIOBOM, ILEIEBOM M MEKKPHCTAUIMTHOM Koppo3uu. OH He
KOPPOAKPYET MOJ CIOEM OTJIOKEHUM M JIAKOKPACOYHBIX MOKPBITHM. B mocnenxue
rofibl MPOBOAATCS OOLIMPHBIE MCCIEIOBAHUS KOPPO3UOHHOIO PAaCTPECKUBAHMS
TUTAHOBBIX CILIABOB B MOPCKOI BOJIE, IPUYEM O0COO0€ BHUMAHKE YAEISETCS CIIaBaM
Ti-6A1-4Y; T1-6A1-6V-2Sn;T1-3Cu; T1-7A1-2Nb-1Ta u TI-8Mo-8V-2Fe-3- Al

be3ycnoBHBIE TOCTOMHCTBA TUTAHOBBIX CIUIABOB — BBICOKASI CTOMKOCTh K
o0111elt KOppO3UH, JOKAITLHBIM BHUAM KOPPO3MOHHOTO Pa3pyIIEHUs] B MOPCKOM BOJIE
B COYETAHUHM C BBICOKOW MEXAHMYECKOW MPOYHOCTHIO, MAJIOM MO CPAaBHEHUIO CO
CTbIO IUIOTHOCTBIO, W JIp. JETAIOT TUTaH U €ro CIUIABbl BECbMa NEPCIIEKTUBHBIM
KOHCTPYKIIMOHHBIM MATEPUATIOM JUIsI OTBETCTBEHHBIX MOPCKHUX COOPYXKEHWM. TuraH
HE JIMIIEH HEKOTOPBIX HEJIOCTATKOB, K KOTOPBIM OTHOCUTCSI €r0 HU3KAask CTOMKOCTh K
ouosorrnyeckuM (opmMaM KOPpO3UH, a TaKkKe €ro CrioCOOHOCTh MHTEHCU(PUIIMPOBATH
KOPPO3HIO JPYIMX METAUIOB, HAXOJAIINXCS C HUM B KOHTAKTE.

1 .5.Koppo3usi B iByX(pa3HbIX cpeaax.

3a KpuTepHil KOPPO3UOHHOM arpecCUBHOCTU CKBAaXKUHBI HENb3 OpaTh TOJIBKO
KOJMYECTBO JI00BIBAEMOM BOJIbI — HEOOXOJIMMO YUYUTHIBATh COOTHOILIEHUE BOJIBI U
yriaeBoopoAHou (a3bl. Benmunna BogoHe()TIHOTO OTHOIICHHUS ISl KOHKPETHBIX
MECTOPOXKICHUM MOXKET OBITh HCIOJIb30BaHA B KauyecTBe CIenu(puueckoro
napameTpa s XapakTEPUCTUKA W [POTHO3MPOBAaHUS  KOPPO3UM  Ha
HeTenpompIcax.

M3BECTHO, 4YTO BIWSHHE NPUPOABI W KOHIEHTPALMH COJEd B BOJAHOM
pacTBOpE MOXET ObITh pa3IMYHbIM. B 3TOM 1j1aHe paBHOBECHE MEXIY
KapOOHaTOM M OMKOpPOAHATOM M JBYOKHCHIO YIJIEpOJAa MMEET OMpelesIEHHOE
3Ha4Y€HHE. JIBYYTJIEKHCIIbIE COJNM KaJbLUWA WIM MarHusl MpU Pa3IoKEHUH I10
peakuuun Ca(HCOg)2 = CaCO3+CO2+H20 06pa3yeT 0cagoK yriIeKHCIbIX
cojiei B BHJE 3alIUTHOrO ciosi Ha mnosepxHocTn Metamuia CO2 B Boze
npUBEACHHAs peaklus UIET B 0OpaTHOM HaNpaBJICHUH, OCAJOK HE BBIMAJAET, U
@K€ paHee BBINABIIMKA OCAaJOK MOYKET PACTBOPUTBCHA, W 3ALIUTHBIA CIIOU
paspymiaercs.

B xectkoil Boje oOpa3oBaHUE 3alllMTHOW M3BECTKOBOM IIJIEHKH Oosee
BEPOSITHO, YEM B MSTKOM IO3TOMY JKECTKHE BOJIbI MEHEE arpecCHBHBI, YEM
Msirkue. MSrKkylo BOJy 4acTO yAaeTcs ClieslaTh MEHee arpecCUBHOM, J00aBIss B
HEE H3BECTh, OJHAKO B NPHUCYTCTBUHM KHCIBIX Tra30B Pa3HOCTb B CKOPOCTH

KOPpO3H1H B J)KECTKOU M MSITKOH BOAC 3HAYUTCIbHO YMCHBIIACTC.



HccnenoBanue BIUSHUS MOHHOTO COCTaBa BOJHBIX PACTBOPOB Ha KOPPO3UIO
cram Mmapku 20 Obuto mpoBeneHo B pabore []. Ha pwmc. IlpencramieHbr
pe3yabTaThl UccienoBanus ckopocTu koppos3uu cranu 20 B 1 H pactBopax KBr,
KCI, N&SOs, a taksxke HCOOH n CHsCOOH. Ecnu B pacTBope He CONEPKUTCS
CEpOBOJIOPOM, CKOPOCTh KOPPO3WH CTalll BO3PACTaeT B TIOCJIEIOBATEIBHOCTH
KBr, KCI, N&eSOs, HCOOH, CHsCOOH. CepoBoiopoa BO BCeX MCCIIEAOBAHHBIX
pacTBOpax yBEJIMYUBAET CKOPOCTh Koppo3uu. Db ekt ctumynupoBanus (146%)
HamboJee BBICOK B PACTBOPE, COJAEPIKAILIEM XOPOUIO afcopOUPYIOIINE aHUOHBI
opoma, a B pactBopax KCl m NaSOs, amcopOrmoHHass CriocoOOHOCTh aHHOHOB
KOTOPBIX paszinyHa, 3¢ ¢dekr crumynupoBanus oauHakoB (58%). Orcioma ObLI
CHEJIaH BBIBOJ], YTO HET CBS3U MEXKIY aJICOPOIMOHHON CIIOCOHOCTHIO aHUOHOB H
CTUMYJIMPOBAaHUEM  CEPOBOJOPOJOB  CKOPOCTH  KOoppo3uu. Buammo B
KOHTPOJIMPYIOIIEH CTaiud KOPPO3MOHHOTO MPOIecca MPUHUMAIOT y4acThe Kak
CepOBOJIOPOJI, TAK U aHUOHBI pacTBOPA[].

WccnenoBanusi BIMSHMS ~ KAaTHOHHOTO  COCTaBa COJIGW B BOJHBIX
CEpOBOJIOPOACOCPKAIIMX PACTBOPAX  XJOPUIOB HA CTEMEHb OXPYMTYHBAHUS
yIJIEpOAMCTON cTanmu Tmokazajno, yro B pactBopax NaCl, LiCl, KCI cramp
OXpymuuBaeTcs B Ooublieii crenenn, yem B pactBopax MgCl, BaCk, CaCt. Oto
MOXKET OBITh CBSI3aHO C MEHBIIEH PaCcTBOPUMOCTBHIO CEpPOBOJOPOJA B
ANEKTPOJIMTAX BTOPOM I'PYIIIBI COJEM.

Kak m3BecTHO, B COJIEBBIX PAaCTBOPAX CEPOBOJIOPOJ OXPYMUUBAET CTAIh MPHU
BCeX 3HaueHMsX pH, onHako crenens oxpynuuBanus 3aBucut oT pH pactsopa. B
pactBopax NaSO:, NaCl, NaBr, NaJcmemniaromux 3Hauenue pH pactBopa B
KHCITYI0 00J1aCTh, CTENEHb OXPYMUYUBAHMS CTaIU OO0JbIle, YeM B pacTBopax NaS,
NaCOs, moamenaunBaomux pactsop. CTeneHs oOXpymuuBaHus B IEPBOI TpyIIe
pactBopoB coctaBiisieT 50 — 55%po BTopoit 15 — 20%.

Conu, obecrieuynBaOIIMe yCTOWINBOE coaeprxkanue pH B 1menoyHoit o01acTy,
3HAYUTEIIbHO YMEHBINAIOT CTENEHb OXPYMYUBAHUS JaKe€ TMPH  BBICOKHUX
conepxkanusix HS u HzS B pactBope. B mpucyTcTBUM coseii HaTpusi pa3IuyHOTO
annonHoro cocrtaBa NaCQOs;, NaPQi, mnopeimaronmx pH cpensl, cKopocTh
KOPPO3HUH 3aMETHO YMEHBIIANIOCh, a MPU HAIMYUU B BOJHBIX PACTBOpPAx COJeH
menounsix MetaioB KClI NaCl, NaSQ:, NaBr, nonmxkarommx pH cpemsl,
CKOPOCTh KOPPO3UH MHTEHCHBHO TMOBBIIIAIOCH]].

C yBenmuennem koHnentpanuu NaClno 200r/n1 conepkanue pacTBOPEHHOTO



CEpOBOIOPO/IA MaJaeT MOYTH JUHEHHO npumepHo 3,8 1o 1,7 r/in. D10 usmepenue
KOHIIEHTpalluu cepoBojopona Oe3 yuera BIMSAHHSA HMOHOB XJopa Ha
KOPPO3UOHHBIN MPOIECC TOJKHO ObUIO Obl MPUBECTH K 3aMEMJIEHUIO CKOPOCTH
KOppo3uu. MakCUMyM CKOPOCTH KOPPO3HH M BOIOMPOHUIIAEMOCTH MPUXOIUTCS
npuMepHo Ha 2 — 3 YomwuHepanuzaiuu, a yBeaudenue koHreHtpauun NacCl
o6onee 3% mnpPUBOAMT K 3aMETHOMY TOPMOKEHHIO BOJOIPOHUIIAEMOCTH U
CKOPOCTU KOPPO3HH, KOTOPbIE MEHSIOTCS cUMOaTHO. Takum o0pa3oM, BIHSHHE
NaCl Ha CKOpOCTP KOpPPO3MHM H BOAOPOAONPOHHMIIAEMOCTh  JIBOSIKOE B
3aBHCHUMOCTH OT €T0 COACpKaHUSI.

[Ipn O0OBIYHBIX TeMmmepaTrypax YBEIWYEHUE COJEPKAHMUS KHCIOpOoJa B
HEUTpaJIbHOM BOJHOW Cpele CHayajla yYCKOpPSET KOPPO3HMIO0 CTald, a IOCIe
JOCTUXKEHUSI OTPEJEICHHONW, KPUTHUECKOW KOHUEHTPAIMU KUCIOPOJa CKOPOCTh
KOppo3uu nanaet. M3BecTHo, 4TO B mepeMemmBacMon JUCTUIUIMPOBAHHON BOJE
KpUTHYECKasi KOHLIEHTpAIKs Kuciiopoaa paBaa 12 moie/i. B mpucyrcTBum coneit
U TpHU TOBBINICHWH TEMIIEPATyphl KPHUTHUYECKAas KOHIICHTPAIMS KHCIOPOJa
pacTeT, a Mpu OOJBIIMX CKOPOCTSIX MOTOKA — YMEHBIIAETCS.

D10 OBUIO SKCIEPUMEHTAIBLHO TOKa3aHO B paboTe B pabore [] : cremneHb
OXPYIMUUBAHUS CTATHHOTO IWJIMH/PA TPH YBEITUYCHUN CKOPOCTH €T0 BPAIICHUS B
cepoBojiopoaocoaepkaiieii  OypoBoit  mpombiBouHO#  kuakoctn  (BITK)
HETIPEPHIBHO YBEIIMYMBAJIACh B CIIy4ae OTCYTCTBHUS aOpa3WBHBIX YACTHIl, a TIPU
Hannuuu B BIDK remartuTa cTaHOBMIIACH HUYTOXHO MajOW MPU JOCTATOYHO
00JIHOM CKOPOCTH BpAIICHUS CTATILHOTO MUIHHpa (puc.).

Hanuuue yraeBogopona B 1Byx(a3HOW cpele BHOCUT OIpEeNCHHBIE
3aKOHOMEPHOCTH B KOPPO3WOHHBIA TIPOIECC W HABOJOPOKMBAHHE CTaJIH.
Brnusane yraeBoaponoB B AByx(da3HOW cpene  OmpenenseTcss MHOTHUMH
(dakTopamu. ['aBHbIE W3 HUX CIEAYIOIIME. KOJIMUYECTBEHHOE COOTHOLIeHuE a3z,
XapaKkTep WX pacHpeqeneHus, CKOPOCTh NEPEMENIMBAHUS, IPUPOJA U (HUZUKO —
XMMUYECKUE CBOMCTBA YIJIEBOJAOPOJOB U JIp. YTJIEBOAOPOJbI MOTYT OKa3bIBaTh
KaK CTHUMYJUPYIOIIHE, TaK W 3aMEJUISIONIee BIMSHUE HA CKOPOCTh KOPPO3UH.
VBenueHnue cojaepKaHus BOJbI B ABYyX(a3zHOU NepeMelMBaeMoOi CcHUCTEME
IPUBOJUT K POCTY arpecCUBHOCTH CpEbl, Haubojee PEe3KO MpU COAEp>KaHUU
Bojbl 50 — 60% ffuc.); B IpUCYTCTBHHM HOHOB XJIOPA CKOPOCTh KOPPO3HU TaKKe
pacteT, ogHako HauuHas ¢ 50% BojbI, POCT CKOPOCTU KOPPO3UU 3aMENJISETCH.

BinsiHne HWOHOB XJOpa OIpenensercs, N0 BUAUMOMY, KOHKYPHUPYIOIIMM



BO3JICHCTBHEM aJCOpPOIMH YTJIEBOJAOPOJIOB M HOHOB xyopa. [loBeimeHue
TEeMITepaTyphl IPUBOJANUT K CMEIICHUIO MAaKCUMyMa CKOPOCTH KOPPO3UU B CTPOHY
OO0JIBIIIETO COMIePIKAaHMUS BIIATH.

[IpencraBmsier WHTEpeC BIUSHUE XapaKTepa CEPOBOIOPOCOICPIKAIICTO
MOTOKa Ha CKOPOCTh KOPPO3MHM M CTENeHb OXpymuuBaHusA. llpu ucmbpITaHUH
HETOABMKHBIX 00pPAa3I[OB B CEPOBOOPOACOICPKAIIEM MOTOKE, TIEPEMEIINBAHUE
KOTOPOTO  OCYIIECTBIISUTM ~ 0apOOTHPOBAaHWEM  CEPOBOJOPOAOM,  KOPPO3HS
mpoxoauT 4depe3 MakcumyM mpu 353 K, m OHa 3HAYMTENBHO HIDKE, YeM Ha
Bpamamnmx o0pasinax.CKopocTh KOPPO3UM OINPEENseTCs] TeMIepaTypo u
pPSKMMOM TEUEHHUS TOTOKA, a CTENEeHb OXPYMUMBAHUS 3aBHCUT TOJBKO OT
TEeMITepaTypHI.

Bbulo TpOBEAEHO WCCIIEIOBAaHWE BIHUSHUS CEPOBOJOPOJA Ha CKOPOCTh
koppo3un ctaym 20 km B moToke BoAbl. CKOPOCTH KOPPO3HWH OMPENEIsUIA B
MPOIECCE ITEKTPOXUMHUECKHUX MCCIEAOBAHUM, a TAKXKE MO MOTEPE MACCHI JKee3a
B pe3yJibTaTe TaTUpOBaHWs pacTBopa. COmocTaBiICHHE PE3yIhTAaTOB IMOKA3aJIo,
4TO B OTCYTCTBHH CEPOBOJOPOJIa CKOPOCTH KOPPO3HH, OMpeeieHHbIE 000MMU
crocobaMu, COBMAJAIOT C JOCTATOYHOW TOYHOCTHIO, OJHAKO HACHIIICHUE
pacTBOpa CEpPOBOJOPOJOM MPHUBOJUT K PE3KOMY PACXOKIECHUIO PE3yJIbTATOB.
CKOpoCTh KOppO3WH, OIpeneieHHasl MO pe3yjbTaTaM TaTHPOBAHUS, OKa3aaach
3HAYUTETHLHO OOJIbINE, YeM OMpeeTeHHAs TI0 pe3yIbTaTaM JJICKTPOXUMUYECKUX
MCCIICJIOBAaHUA. DTO PACXOXKICHUE MEXIy BEIMYHHAMU CKOPOCTH KOPPO3UH
MOET OBITh OOBSCHEHO B3aWMOJICHCTBHEM CO CTAJIBIO MPOIYKTOB OKHCIICHUS
CepOBOIOPOAA KUCIOPOJOM BO3Ayxa. B pesynbraTe OKHUCICHHS CEpPOBOAOPOIA
oOpasyeTcsi KOJUIOMJHBIA PAacTBOP CEpPhl, O YeM CBUACTEIHCTBYIOT MYTHOCTH
pPacTBOPOB H Pe3yJdbTaThl WX KAYECTBEHHBIX PEAKIUA C TUPHIAHOM. ITO
MOJITBEPIKIAET TEPMOJIUHAMUICCKYIO BO3MOKHOCTh OKHCIIEHHUSI CEPOBOIOPOAA B
JAHHBIX YCJOBHSIX C 0Opa3oBaHUEM CyiIh(haTOB H DIIEMEHTAPHOW CEphl M
CTIOCOOHOCTH CEpBI pearupoBaTh CO CTaJbI0, 00pas3ys Cyab(OUIbI.

C TOBBIICHHEM COJEPKaHUS BOABI B HEMTSIHOW SMYJIBCHH CHIDKACTCS
OTpHUIIATENILHOE BIUSHUE CcepoBoJopona. Hampumep, ecimm cepoBOAOpOa B
MPaKTUUECKON Oe3BOAHONW HEPTH CHIDKAET Mpeaen ycrainoctu cramu ot 250 o
160 Mma, a B Hedtu ¢ 44% -npiM conepkanueM Bojbl ¢ 180 no 160 Mma, To
HaJIMYUE CEpOBOJOpPO/AAa B IUIACTOBOM Boje Oe3 HePTH CHUXKACT Mpeaen

yctasoctu ¢ 60 1o 50 Mma.



Tun 3MyJIbCHUH 3aBUCUT HE TOJBKO OT OOBEMHBIX COOTHOIICHUH AJICKTPOJIUT
— YIAEBOAOPO, HO U OT MIPUPOIBI YIIIEBOIOpOAA. Y TIEBOAOPOAbI TapaduHOBOTO
psna, OKTaH U TeKCaJeKaH CIIOCOOHBI 00pa30BBIBaTh AIMYJILCHUU BOJIa B Maciie MpH
COJIepKaHUM YTIEBOJOpPOJa TEM MEHBIIE, YeM BBIINIE MOJICKYJSpHAs macca
yriaeBoaopoaa. Tak, OKTaH 3aMETHO CHIDKAET 3JICKTPOIPOBOTHOCTD CHCTEMBI TTPH
50%, rekcanekan yxe npu 25%. OnHAKO yMEHBIIEHUE 3JIEKTPOMPOBOIHOCTH
CHUCTEMbl HE WCKJIIOYAeT BO3JEHCTBHE HAa METAI DSJIEKTPOJIMTA, TaK Kak
COyIapeHre MUIIEIUTBI O METaUl MPUBOJIUT K €€ Pa3pylIeHHUI0 ¥ CMAaYUBAHUIO
MeTasuIa AJIEKTPOIUTOM.

Hed1p o0namaer BBICOKOH CMayMBaeMOCTHIO TMOBEPXHOCTH MeETailla IIPH
HaIU4YM¥ B HEW HAPTEHOBBIX KHCIOT, TOBBIMAIIINAX €€ aICOPOIMOHHYIO
CIIOCOOHOCTh.  AJCOpOLIMOHHAsT  CIMIOCOOHOCTh  HE(PTH  BBINIE, YEM Yy
WHIUBUTy ATBHBIX YTIEBOOPO/IOB. AncopOnmonHas CITOCOOHOCTh
YIJEBOAOPOJIOB PACTET YBEIMUYCHHEM MOJIEKYJISIPHOM MacChl M pacIioiaraeTcs B
psn HepTh>0KTaH>0CH30I>IIUKIIOTEKCaH.

[Ipy  MampIX  KOHIICHTpAIMSAX  YIJEBOAOPOABI  OOJAarOT  JIyYIIeH
CMa4MBa€MOCTBIO TIOBEPXHOCTH CTalld, 4eM Tpu Ooibmmx. I[lpu Oobmmx
KOHIICHTPAIUSAX YTJIEBOJOPOJIOB YMEHBIIIACTCS CKOPOCTh KOPPO3UHU B CBSI3U CO
CHUKECHUEM TTPOBOIUMOCTH CPE/IbI.

CrerneHp arpecCHBHOCTH CaMHX YTJIEBOAOPOJIOB 3aBUCUT OT TeMIIEPATypPhI
BO3rOHKW. HawmOonblias CKOpPOCTh KOpPPO3UM HaOMIOAaeTCs BO  (PpakIusx,

KUTIAIIUX pH Temieparypax 363 — 37XK.

VYrneBogopoasl MOTYT HM3MEHSATh KHWHETHKY JJICKTPOXMMHUYECKUX PEaKIuil B
3aBUCHMOCTH OT AHHOHHOTO COCTaBa DJJICKTPOJHWTa M KOHIEHTPAllMd HMOHOB
BOJIOpozia. B pacTBope XJIOpPUCTOro HATPHUS W B PACTBOPE YKCYCHOUM KHCIIOTHI B
MPUCYTCTBUY WHIWBHIYATHHBIX YIJIEBOJIOPOJOB OKTaHa, O€H301a, UKJIOTeKCaHa
HAOJIOAAJIOCH YBEIUYCHUE KOPPO3HUOHHBIX MOTEPh. DTO OOBICHACTCS HATHMYUECM
PaCTBOPEHHOTO KHCJIOpPOJAa B YIIEBOJAOPOAAX, YTO TPUBOIUT K TOBBIMICHUS
COIepKaHUsI KHCIOpOJa B CHCTEME M YBEIWYEHHUIO JOJIM KOPPO3HUOHHOTO
nporecca, MPOTEKAIOIIero ¢ KHUCIOPOAHOW JAemnoispu3anuei []. YBenudeHwe
KOPPO3HOHHBIX IMMOTEPh B PACTBOPE XJIOPUCTOTO HATPHUS COCTABISIO B cpeaHeM 20
—30%, a B BOJIHBIX pacTBOPaX YKCYCHOM KHCIOTBI CKOpPOCTb KOpPpPO3UHU
BO3pacTajio 3aMeTHee, YeM B pacTBOpE XJIOPHUCTOTO HaTpus. HaBogopoxuBaHue B
NPUCYTCTBUM CEPOBOAOPOIA B 0O0MX PacTBOPax YMEHBIIAETCSH, YTO B pagore []
OOBSICHSIETCS CBSI3BIBAHMEM KHCJIOPOJOM aJCcOpOMpOBABIIErO BOIOpPOAA TIO
peakiuu Y2 O2 + 2Haxe H20. B cepoBonopoacoaepxkanux pactsopax NacCl
KOJIMYEeCTBO (D PY3MOHHO—TIOABIIKHOTO Bojaopozda gocturaio 2,2 cMm /100 r.



BBenenue manbix 106aBok — 6,25%o0KTaHa, HUKIOT€KCaHa U HE(PTU MPUBEIO K
ero cHmwkenuto 10 1,2; 1,0; 1,4cm /1001 coorBercTBeHHO []. BeHszon mpu sToi
KOHIICHTPAIIMU OKa3bIBaJl MCHbIIIEE BIUSHUE, OJHAKO B CBS3U ¢ 00Jiee BBICOKOM
PacTBOPUMOCTBIO CEPOBOJOPOJAa B OCH30Jie, YeM B  OKTaHE M TeM OoJjice B
[IUKJIOT€KBOJIHOTO

Tema 2. Metansinyeckne NOKPbITUSA

3ammuTa OT KOpPPO3MM METAUIMYECKUX KOHCTPYKUHMA M 000pyIOBaHUS
HE(QTAHOW M Tra30BOM NPOMBILUIEHHOCTH — CJOXHas 3aJadya B CBSI3U C HX
BBICOKOM METAJZIOEMKOCTBIO Y 3HAYUTEIBHOW arpeCCUBHOCTBIO IIPOMBIIUICHHBIX
aTMoc(ep M TEXHOJOTMYECKUX CpE€ll, a TaKkXKe CO CJIOXKHBIM KOCIIEKCOM
TpeOOBaHUI- K KOHCTPYKLIIMOHHBIM MaTepuasiaM. Pe3epB 3KOHOMUM A€PUIMTHBIX
U JOPOTOCTOSIIIMX MaTepHalioB, OOJaNaloOIMX BBICOKOH KOPPO3MOHHOM
CTOMKOCTBIO, — HCIIOJIb30BaHUE HUX B BHUAE METAUIMYECKUX IOKPBITUM WU
IUIAKUPYIOIIMX CJIOEB, YTO IIO3BOJIIET MOJIy4aTb MaTepuas, COYETArOLIUN
CBOMCTBA OCHOBBI M TOKpBHITHS. B HepTsIHOW M Tra30BOH MPOMBIIIIICHHOCTH
3AIIUTHBIE MOKPBITHA HCIOJIB3YIOT Ul 3aIUMThl KOHCTPYKIMH OT KOPPO3UHU B
aTMOC(EpHBIX YCIOBHUSIX M B YCIOBHUSIX arpeCCUBHBIX TEXHOJIOTUYECKUX CpEl, a
TaK)Ke JJIS MPEJOTBPAIICHUS Pa3BUTHUS CHEIM(PUUECKUX BUAOB KOPPO3UOHHOTO
pa3pylIeHUs] — KOPPO3UOHHOTO PACTPECKUBAHUs, BOAOPOIHOIO OXpyHYMBaHUS,
A3BEHHOW M MEXKPUCTAJUIMTHOM  KOpo3uH. O(PPEKTUBHO NPUMEHEHUE
METAJUINYECKUX MOKPBITUM IS MOBBILICHUS NIPOYHOCTH CTAIU B KOPPO3HOHHO-
AKTUBHBIX CPElax IPU LUKINYECKUX U JTMHAMUYECKUX CHJIOBBIX BO3JICUCTBUAX U
11 pabOThI B yCIOBUSAX MMAPOra30adpa3uBHOIO MOTOKA.

Br160p MaTepurana NOKpbITHS 3aBUCUT OT YCJIOBHUM 3KCIUTyaTalluy U3AETUN U
MPEABSBISIEMBIX K HEMY TPeOOBaHHIA.

B kadectBe IUIAaKMPYIOLIETO  CJIOA WIM  HOKPBITHUS  HCHOJB3YIOT
BBICOKOJIETUPOBAHHBIE CTAIM WIM JACPUIMTHBIE METaJUIbl, OOECIeUnBaOIINE
HEO0OXOIUMBbIE (PU3UKO-XUMUYECKHE M MEXaHWYECKHE CBOWMCTBAa IMOBEPXHOCTH.
Tak Kak TOJIIMHBI METAUIMYECKUX IIOKPBITHM W IUIAKAPYIOIIUX CJIOEB
HE3HAYUTENbHbl U HE MPEBHIIAIOT 1—2 MM, UCHOIB30BaHNE OMMETAITMYECKUX
MAaTepUAIOB  IIO3BOJIIET  COKOHOMMTBH  BBICOKOJIETMPOBAHHBIE  CTald U
Ae(ULUTHBIE LIBETHBIE METAJUIBI.

B xauyecTBe UCXOAHBIX JAaHHBIX JIs1 00O0OCHOBAaHUS BbIOOpA METAJJIONOKPBITHS
MOJKET CIIY>)KHUTb OTHOCHUTEJIBHOE COOTHOLUEHHE CTOMMOCTH U CpPOKa. CILyKOBbI
METaJIOB.

B rpynny camoil HM3KOH CTOMMOCTH BXOJAT CBHHEIL, LIMHK, MEJb, JKEJIE30.
Hukenb, kKagMuH COCTABIISIIOT MPOMEXYTOYHYIO TIpPYIIy, K JOPOrOCTOSLIUM
OTHOCATCS cepedpo, Majiaauid, 30JI0T0. DKOHOMHUYECKas LEeIeco00pa3HOCTb.



MPUMEHCHUS AJTFOMUHUS B3aMEH IIMHKA OMPEAEIACTCS HE TOJIBKO IOBBILIEHHON
KOPPO3WOHHON CTOMKOCTBIO B OOJIBIIMHCTBE KOPPO3HMOHHO-aKTUBHBIX Cpe
He(TsIHON W Ta30BOM MPOMBINUICHHOCTH, HO M CHHI)KEHHEM JKOHOMUYECKUX
3aTpaT Ha NpPUMEHsEeMbI MaTepual. Tak, COOTHOIIEHHE 1IEH [IMHKA U aIFOMUHUS
coctaBisier 16,3. YuuTbiBas COOTHOIIEHUE TUIOTHOCTEH, MOJIy4aeM, 4YTO TIpH
OJHOMW W TOM K€ TOJIIMHE AJTIOMHUHHUUN 3HAUUTEIBLHO JCIIEBJIe [IMHKA. | €XHHUKO-
SKOHOMHUYECKHE 3aTpaThl, CBA3AHHBIE C HCIOJb30BAHUEM TIOKPBITUS, B
3HAYUTEIBHOM CTENEHW 3aBUCAT OT croco0a HaHeceHusl ero Ha usaenus. [lpu
BBIOOpE crmoco0a HCXOMIT M3 TEXHOJOTHMYECKHUX BO3MOXKHOCTEH HAHECCHUS
MOKPBITUSL ~HA  KOHKPETHOE  H3JEAue  JUIA  MOJYYEHHS  HAaWIy4lInuX
AKCIUTyaTallMOHHBIX CBOMCTB MPU MUHHUMAJbHBIX dKOHOMHYECKUX 3arparax. [lo
METOYy HAHECCHHS Pa3IuvaroT Pu3ndeckue, SEKTPOXUMHUIECCKUE U XUMHUECKHE
METO/IBI.

I'pynmmy  ¢u3uyeckux METOJO0B COCTABJISIOT  METOJbI  KOHJEHCAIIHH,
mIakupoBaHust, ITU(GGY3MOHHOTO HAChIeHMs, MeTau3ainuu. K HacTtosmemy
BPEMEHHM pa3pabOTaHbl TEOPETUUECKHUE OCHOBBI M CO37aHO OOOpYJOBaHUE IS
MOJYy4YeHUS  HOBBIX  MEPCHEKTUBHBIX  METOJOB  HAHECEHUS  IOKPBITHIA:
MJIA3MEHHOT O, 3JIEKTPOHHO-ITYYE€BOTO, MOHHON UMILIAHTALIMH, JETOHAIIMOHHOTO.

K »IeKTpOXMMHUYECKMM OTHOCSITCSI METOJAbl TOJYyYEHHUSI TOKPBITUNA TOH
JCHCTBHEM DJICKTPUUYECKOIrO IOJisA: Ha Kartoie (LMHKOBaHME, KaJIMHPOBaHHE,
XpOMHUPOBaHUE, HUKEIMPOBAHUE, OCAXKICHHE CILIABOB pPa3jIMYHOTO COCTaBa),
aHOJTHOE W aHOJHO-KAaTOJHOE OKCHIMPOBaHWE (aHOJAMPOBAHHE ATFOMHHHUS W €TO0

CIUTaBOB, MUKPOIYTOBAs o0paboTka); MEKTPOHOPETHIECKOE u
JIEKTPOCTATUYECKOE  OCAKJCHUE IOPOIIKOBBIX  MaTepHAIOB, HAHECCHUE
KOMOMHHPOBAHHBIX  TOKPBITHIA 32 cYer COYETaHUs POIIECCOB

ANEKTPOTUTHIECKOTO U DIIEKTPOHOPETHIECKOTO OCAKICHHUS.

K XMMHYECKUM OTHOCSTCS METOJbl, CBSI3aHHBIE C B3aUMOJICUCTBUEM
MOBEPXHOCTH METaJlIa C Pa3IMUHBIMU PEAareHTaMu, MPUBOISALIME K 00pa30BaHUIO
3alIUTHBIX ~ IMOBEPXHOCTHBIX  IUICHOK  (pocdarupoBaHue,  XUMHUECKOE
HUKEJIMPOBAHUE, OKCHINPOBAHUE XKelie3a U Ip.).

Baxublit pezepB 3QGHEeKTUBHOTO UCMOIb30BAHUS METAJUTMUYECKUX TTOKPBITUH -
yIy4lllEeHHe MX  AHTUKOPPO3HOHHBIX M  CHEHHUAIbHBIX  CBOWCTB  MpH
OJIHOBPEMEHHOM CHWXEHUU TOJILIUHBI HAHOCHUMOTO CJIOSl. OTO MOXKET
JOCTUTaThCAd 3a CYUET YIYyYIIeHUs TEXHOJIOTMU TMpolecca HaHECEeHHUS,
MOCJenyIonel 00paOOTKM TOKPHITHH B PAa3IHYHBIX COCTaBaX, HAHECCHUS
MHOTOCJIOWHBIX MOKPBHITUH, YBEIUYEHUS MPOYHOCTU CUETUICHHS C 3allMUIIAEMbIM
METAJIJIOM, CHUXEHUS BHYTPEHHUX HAMNPSDKEHUM  PACTSKEHUS, CTEIEeHU
HaBOJIOPOKUBAHUSI OCHOBBI U MOKPBITUS B IIPOLIECCE UX OCAKICHUS U JIP.

Bonpoc 2.1. IlpuMeHeHHe MeETAIMYECKUX NOKPBITHH sl 3alIUTHI
00opyaoBaHMsi OT aTMOC(EPHO KOPPO3UH

ATMOC(I)CpI)I HC(bTCFaBOKOHI[CHcaTHBIX KOMIIJICKCOB OTIHYAaKOTCA BBICOKHUM
COACPIKaHNEM TIa30B, COHCﬁ, arp€CCMBHBIX KOMIIOHCHTOB, MW II0 XapaKTCpy
MHUKPOKIIMMATHYCCKHUX YCJIOBI/Iﬁ OHH OTHOCATCA B OCHOBHOM K KCCTKHUM M OYCHDb



KECTKUM YCIOBUAM. PaspyiieHuro moja AeicTBHEM arMoc(hepHON Koppo3uu
NOJIBEpraloTcsi  METaJUIMYEeCKHME  HE(PTENpPOMBICIOBBIE  COOPYXKEHUS |
KOMMYHUKAIIMM, TMPOMBICIOBbIE W MAarucTpajbHble HE(PTEra30mpoBO/bI, CETh
BOJOBOJIOB M PE3epBYapoB, MOpPCKHUE HE(PTEIPOMBICIOBBIE COOPYKEHHUS,
ACTaKaJbl, KYCTOBbIE TUJIOIIAJKA, WHAUBUAYAJbHbIE OCHOBAHUS, 00OpYJAOBaHHE
HedTerazonepepadaThIBAIOIIMX 3aBOJAOB U Jp. M3BecTHO, 4YTO KOppO3us
METa/NIOB B aTMOCQEPHBIX YCIOBHUSX MPOTEKAET TMOJA CJIOEM BIIard M
OTpEeNeNsieTCs CKOPOCTBIO aACOpPOIMHM WM TEHEpaluy Ha I[MOBEPXHOCTH
MOHU3UPOBAHHBIX YaCTHI[, CIOCOOHBIX BBITECHITh XEMOCOPOMPOBAHHBIN
KHCJIOPOJT HW3  TIOBEPXHOCTHOTO  ciios  MeTawia. Jlms  OonpImHCTBA
KOHCTPYKITMOHHBIX ~ MAaTEPHAIIOB HAWOOJIbIIIEe YCKOPEHHE KOPPO3UOHHBIX
MPOLIECCOB OMpEENIeTCd HAIMYUEM B aTMocdepe MpUMecel CEepHUCTOro rasa,
CEpPOBOJIOPO/Ia, MOHOB XJIOpPA, a TAKXKE 3arpsi3HCHHOCTHIO BO3/yXa MBUIBIO H
a’p030JI5IMHU, KOTOPbIE CTAHOBSITCS IIEHTPAMH KaUJUIAPHON KOHACHCAIIMH BJIATH.

BnaxxHocTh U TemiiepaTypa, a Tak:Ke BpeMs KOHTaKTa BJIard C TOBEPXHOCTHIO
CYILECTBEHHO BIIMSIOT HA MPOIECC KOPPOZUOHHOTO pa3pyIICHUS.

[Ipy npakTUYECKUX pacuerax CKOPOCTH KOPPO3HOHHBIX pa3pylICHU
OTHOCHUTEJIBHO TOJICTBIX MOKpHITUH (20MKM) M METaJZIOB MOYKHO TOJIb30BAThCS
OJIHUMU U TeMH ke PpopmynaMu U KodPHUITUEHTAMH.

brina npemoxena gpu3nko-mMareMaTruueckas MoJeib mpolecca arMochepHoi
KOPPO3UH ¥ OIIEHEHBl CKOPOCTH KOPPO3MOHHOTO Pa3pPyIICHHUS METAUIOB |
MOKPBITHA HA WX OCHOBE C Yy4eTOM (haKTOPOB, OKA3bIBAIOIINX HAMOOJBIIIEE
BIIMSHUE HAa TPOIECC KOPPO3HUH: TEMIEPATyphl  MPOJOKUTEILHOCTH
CyiecTBoBaHMs (Ha30BOM TUICHKH HAa METallJlaX, TIOBEPXHOCTHOW KOHIICHTPAINH
XJIOPUIOB M KOHIICHTPAIIMHA CEPHUCTOTO Ta3a, a TAK)Ke ObUIN MOTYYSHBI 3HAUCHUS
K03 (HUIIMEHTOB KOPPO3UHU PA3TMYHBIX METAJUIOB B aTMOC(EPHBIX YCIOBHSIX.

CKOpOCTh KOPpO3UM AJIOMHUHMS M €ro CIUIAaBOB C POCTOM TEMIIEpaTyphbl
CHUKAETCS, YTO CBSA3AHO C (DOPMUPOBAHHEM OKHUCHBIX IJICHOK Ha MOBEPXHOCTH
AIFOMUHUS.

B atmocdepe SO, ckopocTh KOPPO3UM HE 3aBUCHUT OT TEMIEPATyphl AJi BCEX
UCCJIEyEMbIX MaTepUaloB, KpOME CTaJM: TEeMIEepaTypHbId KOAPOUIHMEHT Is
MeJH, IIMHKA, KaaMus, adtoMuausi, AMI| paBeH Hyqto. MeTaibl o yBEJIMUYEHUIO
CKOPOCTU KOpPpPO3UM C POCTOM TEMIIEpaTypbl pAaclojararoTcsi B TaKOM
MOCJIeI0BATETLHOCTH

B ynctoit armochepe Kpi <Kamy < KCU <Kz, <K¢q <Kctamnmy;

B atMocdepe npu Hammauu XJopuaoB Key<Ka; <Kam, < Kzn , Ked <Kcramy;

B atMocepe ¢ SO, Ky <Kamy <Kci<Kzn<Kcg <Kctamu/

3aBUCUMOCTh CKOPOCTH KOPPO3WU PA3TUYHBIX METAJUIOB OT KOHIIEHTpAIMH
CEPHHCTOrO raza B armoc(epe mpuBeaeHa Ha puc. 18.

[IpuBeneHHbIe JaHHBIE MOKA3bIBAIOT HAaMOOJIee MEePCIEeKTUBHbIC HAIPABJICHHUS
MOWCKAa COCTaBa 3AlMTHBIX TOKPBHITUWA JJI TIOBBIIIEHUS JOJITOBEYHOCTH
KOHCTPYKIIMA B aTMOC(EPHBIX  YCIOBUAX C  YYETOM  KOHKPETHBIX
aIPOXUMHUYECKUX U METEOPOJIOTMUECKUX (PAKTOPOB.

Crnoco® NpOTUBOKOPPO3MOHHOM  3alllUThl  CTaJbHBIX KOHCTPYKLUHHA H
000pyJIOBaHUsI 3aBUCUT OT TpeOyeMOoro cpoka CHnyKObl M arpecCMBHOCTH



atmocdep. Bo Bcex cimydasix cTayib 0OHApY>KUBAeT HAUMEHBITYI0 KOPPO3UOHHYIO
CTOUWKOCTh, U CKOPOCTh KOPPO3WHU CTAJIU MPHU CPEIAHEH arpeCCUBHOCTH aTtMochep
cocraBisieT 25—35 MkM/roj1, a mpH KecTKux yciaoBusx npebiiaer 100 Miwm.
BONBIIMHCTBO CTaNBHBIX KOHCTPYKIIMH B aTMOC(HEPHBIX YCIOBHSIX HEOOXOAMMO
3alUTUTh TOKPBITHSIMH, HAaHOCHUMBIMH HAa  YIJIEPOAMCTYIO 17001
HU3KOJICTUPOBAHHYIO, CTallb, YTO JaeT BO3MOXKHOCTh OOECIeunuTh Ooee
JONTOBPEMEHHYIO 3amuTy. Hambosee MIMPOKO WCIOIB3YIOT METAUTMUECKUe
MOKPBITHSI HA OCHOBE ATIOMUHHUS W IMHKA, 3HAYUTEIHHO MOBBIMIAIOIINE CPOK
CITyObl METAITMYECKUX KOHCTPYKIMH B atMochepHbIX yciaoBusix. CKOpPOCTh
KOPPO3HS pacCMaTPUBAEMBIX TIOKPBITUHN CIIEIYIOMIAS.

ITokpsiTHE AmomunneBoe  [{uHkoBOE
CkopocTh KOppo3uu, MKM/TOJI, B aTMOcdepe:
cpenaHen 0,5-1 2-4
HKECTKOU 2-5 5-10

B Ta6:11.8 nmpuBeneHsl JaHHbBIE IO MUHUMATIBHOM JOJTOBEYHOCTH MOKPHITHI B
YCIIOBUSAX aTMOC(HEPHOM KOPPO3UH.

Ha puc. 19 npuBeneHa xapakTepHas KpuBasi CKOPOCTH KOPPO3HUH
OLIMHKOBAHHOM CTalldi Ha OTKPLITOM Bo3ayxe. CTemneHb 3alluThl MOKPBITUEM
OIIEHUMBAETCS MO IUIOHAAUM TOPAXKEHHOM MOBEPXHOCTHU B 3aBUCUMOCTH OT
MPOJIOJIKUTEILHOCTH WCTIBITAHUIA. ITo JAHHBIM aMEpUKaHCKUX—
UCCIIeIoBaTeNeld, CPOK CHY>KOBI TIOKPBITHS OINPEACNSICTCS YHUCIOM JIET [0
nosiBNieHUs prkaBurHBI Ha 50 Y0MOBEPXHOCTH, TOKPHITON ITUHKOM.

I

gk, () {
Puc. 18. 3aBucHUMOCTh CKOPOCTHU
1,001 2 _ KOppO3HM pa3jIMYHbIX METALJIOB OT
075 ' KOHIIGHTpAIlM CEPHUCTOTO Ta3a B
! atmocepe: 1 — xeneszo; 2 —
050 |- kagmuii;, 3 — muHK, 4 —
v criaB. AMII; 5—wmenp
0,25+
0 ; 7 ===}
17 /27 1g[S0y) mred
-025+ 4 .5/

[IpumeHeHne KaAMMEBBIX IOKPBITUH BBHUAY BBICOKOW CTOMMOCTH U
Ne(PUIUTHOCTH OIPAaHUYEHO, UX HCIIOJIB3YIOT B OCHOBHOM B XJIOPCOZEpKAIIUX
cpelax mpU YCJIOBHH, YTO 3HAUMTENbHBIN 3aIUTHBIA 3PGEKT TOCTUTraeTcs Mpu
HEOOJIBIION TOMIIMHE clIosl. B mpompbliieHHoM atMochepe CKOPOCTh KOPPO3UHU
KaJMHsI COMIOCTaBMMa CO CKOPOCTbIO KOPPO3UH LIMHKA, B IPUMOPCKOH aTMochepe



TPONUYECKUX paiioHOB OHa B 1,5—2 paza Hmxe. Koppo3moHHas CTOWKOCTH
METAIIMYECKUX MOKPBITUN B aTMOC(EPE 3aBUCUT OT MOBEPXHOCTHBIX 3aILUTHBIX
IUIEHOK, (OPMHUPYIOIMXCSI HAa METAJUIE MOJ JAEHCTBUEM a’POXMMMUYECKUX U
METEOPOJOTUYECKUX YCIOBHH, UX MOP(OJIOTHH, a TAK)KE OT COCTaBa MPOJYKTOB
KOPpO3UH, KOTOPBIE 3aBUCST B CBOIO 04Yepeb OT puMecei B atTMocgepe.

.Ecnu 5TH nIeHKN IUVIOTHBIE HEXOPOLIO CLEIUIEHBI C TOBEPXHOCTHIO METAJIA,
TO OHM ACUCTBYIOT KAaK 3aIlUTHBIC CJIOHU U IPEISTCTBYIOT JAJIbHENIIEMY JOCTYILY
KOPPO3HUOHHBIX areHTOB K IMIOBEPXHOCTH METAJLIA.

Tabnuia 8. MuanmanibHast TOATOBEYHOCTh MOKPHITHH, TO/IBI

ITokpsiTHE TommuHa, XapakTepucTuka aTMoc(epsl
MKM
CpenHsIs KECTKas
[{maKOBOE 40 6 2
80 12 S
120 20 7
160 25 10
200 35 15
AIOMHUHHEBO 80 Hcrnons3yeTcs ¢ 1ONOJIHA-
e
TEJIbHBIM ITOKPBITHEM
120 20 12
160 25 20
200 35 25
300 50 35
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Puc 19. 3aBucuMOCTb CTENEHH
MOKpBITas  MOBEPXHOCTH  0OOpasia
PKABYMHOW OT TPOJOJDKUTEITHHOCTH
HWCHOBITAaHUHN
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S > > |
= 55 3 o B3 IUICHKHA U CKOPOCTH KOPPO3UU IIMHKA OT
o 83 SARINE A
3 =X E S|y ]S pH cpenbl
Bl S =
Q.
iz o
§‘ - ol < S 5 Ha puc. 20 npuBeneHsl naHHBIE O
2 %HCI NGUH§ ol ¥ BIIUSIHUU pH 000TallEHHBIX
Fa) i .
E [\ Rl I N KHCJIOPDOJIOM pacTBOPOB Ha CKOPOCTb
¥ < O
S Sz KOPpPO3UH IIMHKA.
%‘ 11 \ ::%* B armocdepe cyxoro Bozmyxa Ha
\ / S © MOBEPXHOCTH  IIMHKOBOTO  MOKPBITUS
! ™~ | LR obOpa3zyercsi  CIOM  OKHCH  IMHKA,
o 4 8 12 pH NepexXoAsIi B MPUCYTCTBUU BJaru B

IMJPOOKUCH, a 3aTeM B KapOOHATHI U
cynbdarsl. Pe3ynpTaThl pPEHTIEHOCTPYKTYPHOIO aHalu3a I[OKa3ajid, uTo
npeo0IaialoMMi KOMIIOHEHTaMU B TMPOJYKTaX KOPPO3UM LHUHKA SIBIISIOTCS
COEIMHEHMSI TUIIa

ZnCQG; * Zn(OH) u 2ZnCQ-3Zn(OH),

Haubonee mioTHbIE TJIEHKHM C BBICOKOW 3allUTHOM CIOCOOHOCTHIO JaeT
dopma Zn (OH) (1,6 - 1,4)C05(0,2 - 0,3H20, kpucraU3yronascs B CIOH
HEYIIOPSAOYEHHOU CTPYKTYPHI.

CKOpOCTh KOPpPO3HWH IIMHKOBOTO TMOKPBITHS B YHCTOM aTtMocdepe pacTeT ¢
YBEJIMUEHUEM TPOJOJKUTEIBHOCTH UCIBITAHUS TEM 3HAUUTEIbHEE, YEM BBIIIE
BJI@XHOCTh arMmocepsl. [Ipu TonmmHe IUHKOBOTO ciiosi 39 MKM CKOPOCTb
Koppo3uu cocrtaBiasieT 4 Mkm/roa mpu BiaaxkHoctd 50-70 %wu 90 mxm/roamnpu
BaaxxHoctd 100 %. CinuumB KUCIBIX MpuMmeced B atMmocdepe, 0COOEHHO
JIBYOKHUCH CEpbI, MPEMIATCTBYET 00pa30BaHUIO 3AIMTHBIX IJIEHOK HA IIMHKOBOM
NOKpbITUU. [lpu 3TOM CKOpPOCTHh pa3pylleHHUs BO3pPACTAET C YBEJIMYECHUEM
koHeHTpaiu SO, a TakkKe NP COBMECTHOM COJIEp)KaHUM B aTMocdepe
CEpHHUCTOTO ra3a u xjopa (Tadi.9).

JlermpoBaHve MMHKOBBIX MOKPBHITHIA MO3BOJISIET PACITUPUTH BO3ZMOXKHOCTH HX
MCIIOJIb30BAHUS B arPeCCUBHBIX aTMOc(hepax.

Taxk, rerupoBanue MMHKOBBIX MOKpbITHIA Mg, Al, Ti I03BOJIIET *TIOBBICUTH MX
KOPPO3HOHHYIO CTOMKOCTh, OCOOCHHO B XJIOpcojepKammux cpemax. [lomyamio
MPUMEHEHNE IMHKOBOE IOKPBITHE, JISTUPOBAHHOE PA3IMYHBIMH METa/VIAMU B
kommuecTBe, %: 0,05- Mg, 0,01 —Fe, 0,1 -Al.

HccnepoBanue BIUSHUS JIETUPYIOIIUX J100ABOK Ha CBOMCTBA LIMHKOBOTO
HOKPBITHS, TIOJYYSHHOTO U3 PaciuiaBa, nmokasajio, yto Cdu Snue Biwusior, a Cu
YBEJIMYMBACT TOJIIIMHY TMOKPBITHsS, Tpu 3Tom B mnpucyrcteun Cu u Cd



YBEJIMYHMBAETCS YCTOMYMBOCTH IIMHKOBOTO MOKPHITUSI B aTMOC(EPHBIX YCIOBHSIX.
AmomuHuii, BBeleHHbIM B pacmuiaB a0 0,25 %, BeI3BIBa€T pe3KOe CHIDKCHUE
TOJIIUHBI  TOKPBITHST W KOPPO3MOHHOM CTOMKOCTH, HO  YBEJIUYHUBAET
MJIaCTUYHOCTh OumeTayia. [Ipu  OXHOBPEMEHHOM COACP)KAHUU MEAUu W
QTIOMHHUS B IIMHKOBOM IIOKPBITUM Meab Tpu coaepkanuun Oosee 0,02 %
IOJIaBJISIET JEUCTBHE aJIIOMUHUS, M CTOMKOCTb OIIMHKOBAHHOH CTajllli B
aTMOC(EpHBIX YCIOBUAX TMOBbIMAeTCsI. OMHAKO B MPUCYTCTBUU QJTIOMUHHS B
atMocdepe C BBICOKOW BIIAKHOCTBIO BO3HUKAIOT TEMHBIE TISTHA, YXYAIIAs
BHEIIHUN Buj m3nenus. Jo6aBka onmoBa, KaaMmusi, CypbMbl, M€, BBEJCHHBIX B
pacriaB BMECTE C alIOMHHHEM W CBUHIIOM, TPEIOTBpAIlacT BO3ZHHUKHOBEHUE
TEMHBIX MATE€H. BBICOKOW KOPPO3MOHHOW CTOMKOCTBHIO 00JaJal0T IIMHKOBBIC
MTOKPBITHSI, IETUPOBAHHBIE )KEJIC30M.

Tabmuma 9. CkopocTh KOpPpO3WM IIMHKOBOTO TOKPBITHS B Pa3iIMYHBIX
aTMocdepax

Tun XapaKTepUCTUKA YcnoBus Cxo
aTMocQepbl UCTIBITAaHUS pOCTh
aTMocdepbl p Cone Cone Koin-Bo [Tpon KOp
H pKaHuE | pKaHUE | OCAJKOB, OJIKU- po3uu
SO, Cl t/mm® | Mm/ron TEJILHOCT | MKM/TO
r/om° b it
UCIIBITAaHH
u,r.
[Tpomeimie
HHas 4 163 35 500 5 3.8
(By/1bBHY) ,8
Cenbckas
(JIenTua- 6 32 78 1810 4 3
VYaic) 5
Mopckas
(Kammor) 6 37 133 759 3 3,3
9 S
CunbHO
ITPOMBIIILI. 4 86 88 600 2 14,
(ldedpdonn) | ,3 6

[To nanHbIM UHCTUTYTA " AiipoH 3HA CTUI", CPEAHUI CPOK CITY>KOBI IIMHKOBBIX
nokpeiTHii, coxepxkamux 10% Fe, cocraBmser 5,4 roma, a TOKPBHITHH,
conepxkammx mocie repmooopadotkn 20% Fe, - 8,Yona.

B Tta6bn. 10 npuBeneHbl NaHHBIE MO BIMUSAHUIO TEPMHUYECKOH 00paboOTKH,
YBEJIMYHMBAIONIEH COJCp)KAHUE JKeje3a B CIUIABE MOKPHITHS, HA JOJTOBEYHOCTH
IIAHK-)KEJIE3HOTO MTOKPBITHS.

Takoe BnusHHE Xelle3a HA KOPPO3HMOHHOE MOBEECHNE IIMHKOBOTO MOKPBITHS




CBS3aHO C W3MCHCHHEM OJJICKTPOXUMUYECKUX XapPaKTEPUCTUK CIUJIaBa B
3aBUCUMOCTH OT €TI0 CTPYKTYPBI.

AHamM3  3aBUCHMOCTH  TIOJIIPU3YEMOCTH  ITMHKOBBIX  IOKPBITHH  OT
coJiepKaHUs B HHUX JKe€JIe3a MOKA3bIBACT BIMSHUE CTPYKTYPHBIX COCTABIISIOIINX.
cruiaBoB. B ogHO(Da3Ho# 00s1acTH TBEPAOTO pacTBOpa MPOIECC KOPPO3UOHHOTO
pa3pylIeHus] KOHTPOJIMPYETCSA CKOPOCTSAMHU aHOJHOW M KaTOJHON peakiuid, u
ckopocTs Kopposun coctasisier 0,05 r/(m® o ). HanGounblias KOPPO3HOHHAS
CTOMKOCTh MPUXOJUTCS HAa O0JACTh AMArpaMMbl KelIe30 — ILUHK, COoJepKalieit
8-17 Y%ruHKa, 4TO CBSI3aHO, MO-BUAMMOMY, C TTosiBlieHneM [ '-¢asbl, SBIsSOmencs
XUMUYECKUM COEAMHEHUEM Ha 0a3e TBEPIOro pacTBOpa, CTEXHOMETPHYCCKHUI
COCTaB KOTOPOTO COOTBETCTBYeT Gdopmyne Fe&Zny, Hamnume xummdeckoro
COCIMHEHMSI BBI3BIBACT YBEJIMUYCHUE TIEPEHANPSDKCHUS KAaTOIHOTO IMporiecca
OoJiee 3HAYUTENHHOE, YeM JJISl YUCTOTO ITMHKA. CKOPOCTh KOPPO3UHU CILIaBa TIPH
coaepkanuu 8,5 YnHKa COCTaBIsIeT 0,02r/(M2 4), a Mpu 17,3%-0,0]1“/(M2 q).

Ta6muma 10. Cpok ciry»Obl HOKPBITHS

Tum  UHKOBOTO Pexum Conepx Cpoxk
MOKPBITHS TEPMUYECKOMN aHue CIyXkO0bl 110
00paboTKH )Kenesza, % | mosABIIEHUS
T,°C Bpewms, PKaBUUHBI
MHH Ha 5%

ITIOBEPXHO-CTH

obpa3ia,
TOZIbI
Merannuzanuonnoe bes 06paboTku - 4.0
450 30 12,1 3,3
650 60 16,5 3.8
DNEeKTPOIUTUYECKOE be3 06paboTtku - 3,8
450 30 11,0 3,6
450 60 7,2 3,1
650 30 17,6 6,0
650 60 18,3 4,0
[Tomyueno u3 pacruiaBa  be3 o6paboTku 3,2 3,4
450 30 8,3 3,3
450 60 8,3 3,2
650 30 17,4 4.8
650 60 18 4,9

HanpHelimee yBenuueHue conaepkanuss a0 80 % umHKAa NPUBOIUT K



YMEHBILIEHNI0 KaToaHoW mojspusyemMoctn Ha 200—250 MB u HekoTopomy
YBEIMYEHUIO CKOPOCTU KOppo3uu. Pa3zHuIa B MOBEeIEHNH LIMHKOBBIX MOKPBITHH,
MOJYYEHHBIX DPA3JIMYHBIMM METOJIaMH, B JIaHHOM Ciydae, BEpOsiTHEE BCEro,
CBsI3aHa C TOJIIIMHOM CIIOSI M Maccoil Ha €IWHUILY MTOBEPXHOCTH, OHAKO CIIEeyeT
OTMETHTb, YTO NPU OJMHAKOBOM TOJIIMHE pa3iuyhe B MOPHCTOCTH, COCTAaBE,
CTPYKTYp€, OJHOPOJIHOCTH CJIOS, IPEABAPUTEIILHON MOATOTOBKE MOBEPXHOCTH,
HECOMHEHHO, MOJKET OKa3blBaTh BIMSHHE Ha 3alIUTHYIO CHOCOOHOCTH
METANTMYECKUX MOKPBITUI. CKOPOCTh KOPPO3MHM IIMHKOBBIX IMOKPBITHH,
MOJIyYEHHBIX  DJEKTPOJUTHUYECKUM METOJOM U3 Pa3HBbIX 3JEKTPOJIMTOB,
cleayrouiasi.

Merton nosy4yeHust HOKPBITHI W3 nuanucroro M3 cepHOKMCIOro

' AIIEKTPOJINTA AIIEKTPOJINTA
TosmuHa MOKPBITUS, MKM ............ 7 15 30 7 15 3
CKOpOCTh KOPPO3UH, MKM/TO........ 4 6 6,6 6,6 76 8,9

Takass pa3HHIIa CKOpOCTEH KOPPO3MHM CBSI3aHA CO CTPYKTYpPOH oOcajka.
OpHeHTHpOBKa KPUCTAIUIOB M TEKCTypa OcCaaka CYIIECTBEHHO BIMSAIOT Ha
3alUTHYI0 CIOCOOHOCTh MOKPBITUH. CKOPOCTh PACTBOPEHHSI T€KCArOHAIBHOTO
mioTHO ynakoBaHHoro O-CO B 1 u. H,SO, mns pasHbIX KpHUCTaJUIUTOB
Bo3pactaer B mocienoBarensHoctn (0,001) < (1011) < (1120) < (101, mns
muaka (0,001) < < (1010).

K nomo0HBIM BEIBOJIaM MPUXOJAT B Pe3yabTaTe MPOBEACHUS CPAaBHUTEIBHBIX
UCTIBITAHUN IIMHKOBBIX TOKPBITUN, TOJYYCHHBIX MPU PA3IUIHBIX YCIOBUAX
OCaKICHMSI.

HaubGonee BBICOKMMH 3allUTHBIMA CBOWCTBAMH OOJaNalOT TIOKPBHITHS C
PEUMYIIIECTBEHHOW OpHeHTallie KpucTaioB miockocThio 0001u TekcTypoii ¢
MEHBIIINM PACCESTHHEM.

[Io paHHBIM  SMOHCKUX  MCCIEAOBATENEH, BBICOKOM  KOPPO3MOHHOU
CTOMKOCTBIO OO0JaalOT I[IMHKOBBIE TOKPBITUSA, TOJYYEHHbIE W3 pacIliaBa,
conepxkamiero, %: 8A1, 0,1 — 0,6Zm cnexst Mo. [Ipu atom coxepkanne (%)
AluZr B cocraBe CIUTaBOB ompeaensioT no ypaBHenuio A1(3,5—5,0) + + Zx,
rae x or 5 mo 15. JIns 3ammtel ot atMocdepHoit Koppo3uu 3¢ (HEKTHUBHBIM
oka3zajoch nokpeitue THma 'Tandan” Ha ocHoBe ciiaBoB Zn—ALl (5 % Al) ¢
nob6asiieanem muii-metauioB (La + C1), koTopbie yBETMUMBAIOT CICIUICHUE H
KOPPO3UOHHYIO CTOMKOCTh B 2 pa3a IO CpPaBHEHUIO C HEJIETHPOBAHHBIMU
IIMHKOBBIMU TOKPBITUAMH. [lokpeiTie "T'andan” HaHOCHTCS Ha CTajdb TOPSYUM
[IUHKOBAaHUEM C TIOCTEAYIOUIUM OBICTPHIM OXJIAXKIEHHUEM C IEIbI0 3aKalKd |
MOJly4YeHUs] TOMOTE@HHOW CTPYKTypbl. Takoe mMOKpeITHE OOecreYnBacT
3 PEKTUBHYIO 3aIIUTY CTaJIM, 00J1aaeT BHICOKOW IIACTUYHOCTHIO (IIpH M3THOe
Ha 180°pacTpeckuBaHKe MOKPHITUS HE HAOIIOAaeTCS).

B mnpowmbiniennsix atmocepax, 3arpssHeHHbIx H,S, SO, mpogykramwu
ropeHus, 0ojiee CTOMKMMH OKa3bIBAIOTCS QIIOMUHHUEBBIE TOKPBITHUS. Bhicokas
KOPPO3MOHHAs CTOWKOCTh alIOMUHHPOBAHHOM CTajll B CEpPOCOIEPIKAIINX
atMoc(epax W OTCYTCTBHE CE30HHOTO BO3ACHCTBHS (YBEIUYCHHS CKOPOCTH



KOPpPO3UM B 3MMHHMI NEPUOJ, KOTJa COAEpPNKAHUE CEPHUCTOrO AHTMAPHIA B
atMoc(epe pe3KO YBEIWYHMBAETCS), IMO3BOJSET CUUTATh AJFOMHHUPOBAHHYIO
CTaJlb NEPCHEKTUBHBIM MATEpUajIOM II0 CPABHEHUIO C OLMHKOBAHHOM UL
OOJIMIIOBKM KOXXYXOB TpYyOONpOBOJOB M KOMMYHMKAIUil Ha NpPEeIIpUITHAX
HE(QTAHOW M Ta30BOM NPOMBINIIEHHOCTH. [Ipu 3TOM 3Q(PEKTUBHOCTH 3alUTHI
CTaJlu B aTMoc(epe BIAXKHOIO CEpPHUCTOrO ras3a yBenumuuBaeTcss B 1— 8 pas, B
Mopckol atmocepe B 6—7 pa3. IlpoBoamiam HCCIEAOBAHHUS CTaIU C
ATIOMUHHUEBBIM TOKPBITHEM, TOJIYYEHHBIM METOAOM 3JIEKTPO(HOPETUYECKOTO
OCXKICHHUSI C TOCIHEAYIOUIEH MPOKATKOMW, Ha CTOMKOCTh B aTMOC(EpHBIX
YCIIOBHSIX.

Koppo3HOHHYI0O ~ CTOMKOCTh  yKa3aHHOTO  MOKPBITUS  U3y4YaJd B
MIPOMBIIIJICHHOH, CEIbCKOM--U- MOPCKOM aTMoc(epax, XapaKTepHCTUKa KOTOPBIX
npuBeaeHa B Taom. 11.

Jlj1 BBISIBJIEHUS] MEXaHHU3Ma 3aIUThI CTAJIN ATFOMUHUEBBIM ITOKPBITHEM OBLIO
IIPOBEJICHO OIPEACIICHUE IOJIIPHOCTH JJIEKTPOJOB B CpPENax, MMHUTHPYHOLIUX
pa3ianuHble aTMOC(epHbIe ycinoBUs. [IpoMbllIIeHHYI0 aTMOCEPY MOJAEIUPOBAIIN
pactBopoMm coctaBa 0,0lH. H,SO, + 0,1n. H,O,, Mmopckyro atmocdepy - 0,1n.
NaC1l censckyro-H0.

AHanu3 pe3ynbTaToB JabOpaTOPHBIX HCHBITAHUI MOKa3aj, 4TO BO BCEX

UCCIICIOBAHHBIX Cpelax AJIOMUHUEBOE TIOKPBITME CIYXXUT aHOAOM IIO
OTHOWICHUIO K CTAJIM, YTO MPEAINOJAraeT 3JIEKTPOXHUMHUYECKYIO 3aLIUTy CTAIH
QIFOMUHUEM. AHAIIN3 JaHHBIX, XapaKTEPU3YIOLIUX CPEbl, B KOTOPBIX IIPOBOIUIN
HAaTypHbIE WCIBITAHUS AJIOMUHUPOBAHHOM CTajd, IOKa3bIBaeT, 4YTO Ha
barymckoi M 3BEHHUIOPOACKOM KOPPO3HMOHHBIX CTaHUUAX 3arpsA3HEHHOCTD
atMocepsl  xJiopugamMu  MHHMManbHas.  HauOonblias — 3arps3HEHHOCTb
XJIOpUJAaMU HaAOJIOJIaeTCsl B YCJOBHMSIX CEBEpHOM MOpCKOil atmocdepnl. B
IPOMBILUIEHHOM paiioHe MOCKBbI HaOonaeTcss HauOousbluasi 3arps3HEHHOCTb

S0, a Tak¥Ke MBUILIO.

Ta6nuna 4. Xapakrepuctuka atMmochep

Koppo3uonnas cpena Hannuue B Cpejie ['pynma
arpec-
XJIOPUJIOB, 802 Mr/Mm CHUBHOCTH
3
mr/ (v
CyT)




IIpombiuienHas

atMocdepa
(Mocksa) 1,8-2,0 0,214 Ouenb
KECTKas
Cennckas atmMochepa
(B paiione 3BeHHTOpO/IA) 0,18 0,0107 Cpenssist
Cesepnas MOpCKas
atmocdepa
(JanpHO3eaCHEIIKAS 14,0 0,013 Ouenn
CTaHI[H) JKeCTKas
IOxHnas MOpCKas
atmocdepa
(paiion barymm) 1,0 0,053 To xe

Y4uuthiBas, 94TO CKOPOCTH KOPPO3MOHHOTO pa3pylIeHUS HEMOCPEICTBEHHO
3aBUCUT OT MPOJOJDKUTEIBLHOCTH MPeObIBAHUS BJIArM HAa MOBEPXHOCTH METaa,
OpU ONpPENeNIEHUH CKOPOCTH KOPPO3UM ACTPOHOMUYECKOE BPEMSI HCIBITAHMS
NEPEeCUUTHIBAIM Ha (PaKTUUECKOE BpeMs MpeObIBaHUS TUIEHKHM Ha MOBEPXHOCTH
obpa3ria.

DTO BpeMms il pallOHOB CEBEpHOM M baTyMCKOMl KOPPO3WOHHBIX CTAHIUN
coctabwio 3a r1ox 2500 4y, a a8 KOPpPO3MOHHBIX CTaHIMU MOCKBBI H
3BeHuropoja 22501.

Koppo3noHHYI0 CTOMKOCTH QJIIOMHUHMPOBAHHOM CTajdy HCCIECIOBAINA HA
obpasmax pazmepom 50x 100mm ¢ TommuHOM cost mOKpeITUS 40-50MKM.

JIyist cpaBHEHUS KOPPO3UOHHBIE WCIBITAHUS MPOBEIATN W HA CTATbHBIX ---
oOpa3iax 6e3 MOKPHITHS.

Jlisi HaHeceHWs aTFOMHUHUEBOTO TMOKPBHITHS HCIIOIH30BATN ATFOMUHUEBBIN
MOPOIIIOK, coiepxammii B Buae npumecu, %:. 0,3 Fk, 0,6 Si, 0,6 Al,03
JlokpeITHE HAHOCKIIM Ha JIUCTOBYIO cTainb Mapku 0,8 k.

OOpa3upl ycTaHABIMBAIM HA OTKPBITBIX CTEHAAX M BBIICPKHUBAIU B
aTMOC(epHbIX YCIOBUSIX B TeueHue 3 Jser. KoOppo3HOHHYIO CTOMKOCTB
OMPENENsUIA 10 MOTEPE MACChl U BU3yaJIbHOE OILEHKOM COCTOSIHHSI TTIOBEPXHOCTH
oOpasiioB moisie ucnbiTanusd. OAHOBPEMEHHO OLEHUBAIH KO3 PUIIMEHT
TOPMOKEHHUS KOPPO3UHU AITFOMUHUEBOTO MTOKPBITHSI.

Cranb 6e3 NOKpbITUS 001a/1aeT HU3KOH KOPPO3UOHHON CTOMKOCTBIO BO BCEX
HCCIIEAYEeMbIX aTMOC(EpPHBIX YCIOBHUSX, W TOTEPS MAcChl BO BPEMEHU HMEET
TEHJICHIUIO K yBeamueHuro (puc. 21,a).

HaunGonpiryto CKOpPOCTh KOPPO3MOHHOTO pa3pylieHUs HaOMogamd B



MPOMBINIUICHHOW W CEBEPHOM MOpPCKOiMl artmocdepe. BmusyanbHbIli  0oCcMOTp
HEMOKPBITBIX 00pa3lloB TMOKa3aJl HMX CWIbHOE pa3pylleHUEe ¢ TIyOOKUMHU
A3BCHHBIMU MOPAXKEHHUSAMHU, @ B HEKOTOPBIX CIy4dasX MPOU30LUIO Pa3pylICHUE
00pasIoB.
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Puc. 21.Cxopocth kKoppo3uu cranu mapku 0,8 ki1 (2) 1 aTFOMUHUPOBAHHOM
cranu (0) B aTMOC(HEPHBIX YCIOBUSIX:
1 — npomeimuieHHas atMocdepa; 2 — ceBepHas Mopckasi atmocdepa; 3 —

I0’KHast MOpcKas atMocdepa; 4 — cenbckast atmocdepa

syiekTposinta cocrasa (r/i):
ZnCl, ~ 150 £ 20, NiGJ - 40 + 10, .NHCI - 150 + 25mpu pH= 3,75 + 0,25.
IlnoTHOCTS Toka. 10 A/mm?. JIoGaBKa B 3IEKTPOIUT YKCYCHOM Kucmotel 20 1/,

CAMIAIOBOI KHCIOTHI 1 /11, MO3BOJIHIIA OBBICHTH IUIOTHOCTB TOKa 10 25 A/nm?,
a mpu Temmeparype 40°C n mepememmBannn — 10 75—80 A/nm?, pu TOM
IJIACTUYHOCTh OCajka Bo3pacTtaia. [lomydeHHOe TMOKpBITHE WMEIO TBEPAOCTH
1600—300QMI1a, u comepkanue HUKENS B ocaake cocTaisuio ot 3,410 15,4 %.
Kopposuonnsie ucnpitanus aautenbHOCThI0 15009 mpoBOMINCh Ha MOKPHITHSIX
¢ TommuHo# ciost 40—50MKM B yCIOBHSIX TIOTOKA, IBHXKYIIIETOCS CO CKOPOCTBIO
1,5w/c B MUHEpaTM30BaHHOW CHHTETHYECKOHN BOJIE, COJIEpKaIeH CepOBOIOPO U
COOTBETCTBYIOIIEH TIO COCTaBy IUIACTOBBIM BOJaM HE(PTSIHBIX TOPU30HTOB
Tarapuu.

Wou CI  Sq HCO;y Ca" Mg,
Na +K*
Copepxanue, /11 106 0.04 0.09 145 25 4.8

[TnotHocTh Boawl mpu Temneparype 25 C Obuia paBHa 1,117 r/cm B aTux
YCIIOBUSAX KOPPO3WOHHASI CTOMKOCTh MOKPBITHH, coaepxamux) 3,5 % Ni,B 1,8-2
pa3a, a comepxkanmmx 11,5% NiB 3,2—3,6 pa3 Bble, 4YeM HEJICTHPOBAHHBIX



IIMHKOBBIX MOKPHITHH. JIernpoBaHWEe MMHKOBOTO MOKPBHITHSI HUKEIEM MOBBICHIIO
npeaen CTaTUYECKOW BOJOPOJHON YCTAOCTH M CHH3WIO CKIOHHOCTh CTaH K
KOPPO3UOHHOMY pPacTpeCKMBaHHIO B cpene 3 %HOro pacTtBopa XJIOPHUCTOTO
HaTpus, HacklmeHHoro cepoBogopoaoM (pH 3,5), ¢ moGanenmem 0,5 %
YKCYyCHOU KHUCIOTHL. [Ipemen kputuyeckoil aedopManuu ep JIETUPOBAHHOTO
MOKPBITHSI 10 CPAaBHEHUIO C HEJIETHMPOBAaHHBIM M HEMOKPBITOM  CTaJbIO
yBenuuuBaetcs oT 0,5 no 0,8%, a kpuTudyeckoe HampspDKEHUE ap B HAPY>KHBIX
BOJIOKHaxX oOpasina usmensuiocs ot 1000m0 1600Ml1a.

JlerupoBaHHOE ITMHKOBOE TOKPBITHE MPUMEHSIOT JJIS 3alIUThl PE3hOOBBIX
COCIMHEHWI HACOCHO-KOMIIPECCOPHBIX TPYO HE(PTIHBIX U Ta30BBIX CKBAKUH H
0co0eHHO 3P HEKTUBHO 711 CEPOBOAOPOICOAEPIKANINX CKBAKUH.

W3yyanu BIWSHUE JIETHPOBAHUS TaTbBAHMYECKUX ITMHKOBBIX M KaIMHEBBIX
MOKPBITHA TUTaHOM. OCaXI€HNE TTOKPHITUH BEJIM U3 DJICKTPOJIUTOB CIEAYIOIIETO
cocrapa:

KagmueBoe mnokpeithe (remmeparypa 293—313 K, miotHocTh Toka 1-
1,5A/nm)

Bemecrtso.......... CdSQ NaOH NaCN NiSQ
JexcTpun
Copepxanue, 1/1...50-70  20-30 120-160 0,5-1,5 8-12

Kanmwuii-tutanoBoe mokpeitue (temmeparypa 281—295 K, mioTHOCTB
TokaA/mm?)

BemiectBo.. CdO KCN (NH),SQ, Ti NiSO,
JekcTpun
(MeTanHyeckuii)
Copepxanue, 1/11...20-30 100-130 20-30 0,2-0,6 1-2 5-10

[{unk-TuTaHoBoe mOKpbITHE (Temmeparypal8 - 22T, miotHocTh Toka 1
A/I[Mz)

BemectBo Zn0 KCN K;S KOH K,TiO,
['muuepun
Conepxanwe, 1/i1 12-15 50-65 2-4 125-1450,4-0,7 2-4

KoHnieHTpauioo TUTaHa B TOKPBITUUA ONPEASSU (HOTOKOJIOMETPHIESCKIM
METOJIOM 10 WHTCHCHBHOCTH OKpAIIWBAHUS KOMIUICKCHOTO COEIUHEHUS,
oOpasyromerocsi TpH  B3aUMOJCHCTBUM  YETHIPEXBAJCHTHOTO THUTaHa C
oprann4deckuM peareHroM JJAM.

CopepxaHre THUTaHa B MOKpHITHMH coctaBisuio miast (Zn —Ti) — 0,4-0,63
%,(Cd-Ti) -0,09-0,18.

B Tabn. 16 npuBeneHbl JaHHBIC SJCKTPOXUMHUUECKHUX MccheaoBanuii aist Cd-
u Cd-Ti-, Zn-u Zn- Ti-nmokpsituii B pactBope 30r/1 NaCl + 2,5r/n H,S npu pH
= 4,0-4,5,remneparypa 293 + 2K. TonmuHa ciaost moKpeITUs cocTaBisuia 10—



12vMKMm.
[Tonsipu3anmoHHbIC KPUBBIE CHUMAIA MOTCHIIMOIMHAMUYECKHM METOIOM CO
CKOPOCThIO pa3BepTKH Hanpsukenus 1mB/c.

Bonpoc 2.2. MmexaHU3M 3aIIIUTHOTO AelCTBUSA MOKPBHITHIA.

MexaHn3M 3aIlIMUTHOTO JEUCTBHS METAUIMYECKUX TOKPBITMM B HA
BOJOPOXKMBAIOIIMX CPEJAX CBS3aH KaK C €ro JKPaHUPYIOIIUM JEHWCTBHEM K
MIOTOKY BOJOpOAAa, TaK M C JJIEKTPOXMMHUYECKHM TIOBEICHHEM CTAU C
nokpbiTUeM. OCHOBHBIE  (DAKTOPBI, OMNPEAENSIONIME 3aAIIUTHOE JIEHCTBUE
HOKPBITUM B HABOJOPOKUBAIOLIUX CPENax, OKa3aHbl Ha puc.22.

Okpanupyromuil 3QQPEeKT HNOKPHITHM CBsSI3aH B OCHOBHOM C HMX BOAOPOJO-
IPOHULIAEMOCTBIO, 3aBHUCSAIIEH OT MPHUPOABI METala, €ro IIOPUCTOCTH H
0COOEHHOCTEM TEXHOJIOTHYECKHUX YCIIOBUH HAHECEHUs. [ToaTomy
BOJIONIPOHUIIAEMOCTh — OJIMH U3 OCHOBHBIX KPUTEPUEB NpHU BbIOOpE MaTepuasa
NOKPBITAM JUIsl 3aLIUTHI CTAJIX B HABOJOPOKMBAIOIIUX CPElax, KOTOpas 3aBUCUT
OT PacTBOPUMOCTH BOJIOPOAA B MeTaslie U 11 Py3un ero yepes MoKpbITUE.

[Io xputepuio  BOAOPOJONMPOHHUIIAEMOCTH  IPPEKTUBHBIM  OapbepoM
HAaBOJOPOXKMBAHUIO  SIBISIIOTCA ~ QIOMUHMM, LHMHK, MEAb, pPacTBOPUMOCTb
BOJIOPO/Ia B KOTOPBIX Ha JBa-TpHU MOpsAKa HWXKE, yeM y crtand. Kaamuesbie
MOKPBITUS TakKe 00Jalai0T BBICOKMM SKpPAaHUPYIOUIUM JAeiicTBueM. MIMeHHO ¢
3TUM  CBSI3aHO  MCIOJIb30BAaHUE  KAJIMHUPOBAaHUSA Uil  IPEIOTBPAIICHUS
HaBOJOPOXKMBaHUs OOpa3lOB NpH HU3YYEHUM CTATHYECKOW BOJOPOJIHOMN
YCTAJIOCTH CTaJIH.

[InakupoBanue wunaM QyTepoBKa CTaJIM MeETAIaMH, HMEIIIUMU Ooliee

HU3KYI0  BOJOPOJONPOHUIIAEMOCTb,  HUCIHOJB3YyeTCS  JJIA  JOCTHXKEHHS
BOJOPOJIOYCTOMYUBOCTH CTAJIU MPU BBICOKUX TEMIIEpaTypax.
CtpykTypa  TOKPBITHM,  TMEPEXOAHBIX  30H,  OKHUCHBIX  IUICHOK,

(dbopMupyOImUXCS B IPOLIECCe HAHECEHUS, OKa3bIBAET CYIIECTBEHHOE BIUSHHE Ha
UX 3aIIUTHBIN A3PPEKT IpU HaBOJOPOKMBAaHUM. bombIoi MHTEpeC mpeacTaBiser
M3YYECHHUE 3alUTHOW CIMOCOOHOCTH MOKPBITHH, MOJy4YE€HHBIX AU(P(GY3UOHHBIM
HACBIIIIEHUEM TTOBEPXHOCTH CTaJIM MOPOIIKOBBIMUA MaTepUaIaMH.
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Puc. 22 ®akTopel, omnpenensionue MeEXaHWU3M 3allUTHOTO JIeWCTBUS
METATMYECKUX TTOKPBITHHA

BonopononpoHuiaeMocTh MOKPBITHM 3aBUCUT OT HMX NOpUCTOCTH. Jlis
KOKIOr0  croco0a HaHECEHUs  MOKPBITHMM  CYHIECTBYET  OINpeiesIeHHAs
oNTHUMallbHAsl ~ TOJIIMHA, OOecrnevyuBarolias MHHUMAIbHYIO  MOPUCTOCTD
NOKpbITUH. [IOpUCTOCTh TMOKPBITUH 3aBUCUT OT T€OMETPUM M pa3Mepa Mop,
KOTOpBIE€ KIACCUPUIUPYIOTCS KaK MAKpPOIIOPbl, MUKPOTIOPHI U MOPbI KaHAIBHOTO
THIIA.

CHM)XKEHHE MOPUCTOCTH METAUIMYECKUX IOKPBITUI — BaXKHBIA pe3epB
MOBBIIICHUSI 3alTUTHBIX CBOUCTB. J[JIs1 KaXKIOTO crmoco6a HaHECEHUS CYIIECTBYIOT
OTpe/eNieHHbIe TEXHOJIOTUYECKUE TMPHUEMBbI, OOECIEUMBAIOIINE CHUKEHHUE
KOJIMYECTBa MOp. TuN MOp 3aBUCUT OT MeToAa (OPMHUPOBAHUS MOKPBITHH H,
CJIEA0BATENBHO, OT CTPYKTYPBI OCAKIEHHOTO CI0sl. MUKpONIOpBI XapaKTEpHBI JUIs
CTPYKTYpBI MOKPBITUH, MOJTYYEHHBIX 3JEKTPOJIUTUYECKUM METOJOM, U CTEICHb
NOPUCTOCTH OINPEIETAETCS PEKUMOM DJIEKTPOJIU3a, BIMSIOIMIAM Ha CKOPOCTb
pocTa KpUCTAJIOB, MpeABapUTEIbHON 00paOOTKOM MOBEPXHOCTH, BKIIOUYEHUEM
pPa3IMYHBIX YYXKEPOAHBIX YacTHl. Hannune MeXaHUYEeCKUX 3arps3HEHUM,
oOJieryarmux paspsjl BOJAOPOJa U 3aTPYAHSIONUX pa3ps OCaXJIaeMoro MOHa,
CIIOCOOCTBYET BO3HHUKHOBEHHIO MAaKpONOp B MOKPHITHH. BO3HUKHOBEHHE MOP
KaHaJbHOTO THIA CBSI3aHO B OCHOBHOM C BHYTPEHHUMHM HaIIPSIKECHUSIMU,
BEJINYMHA KOTOPBIX NPEBOCXOAUT BPEMEHHOE CONPOTHUBIICHUE Pa3pyLICHUIO
MOKPBITUS ¥ PUBOJAUT K PACTPECKUBAHUIO U 00PA30BAHUIO CETKU TPELIHH.

[Ipy  DSAEKTPONUTHYECKOM METONE HAHECEHHs] TOKPBITUS CHUYKEHHE
MOPUCTOCTH  JIOCTUTAETCS MPU  HCIONb30BAaHUHM  OJECKOOOpasylommx U
BBIPABHUBAIOIINX 100aBOK, ITO3BOJISIIOINX IIOJIyYUTh IJIOTHBIE,
MEJKOKPUCTAJUIMYECKNE OCAJKHU; TOKA MEPEMEHHOMN MOISPHOCTH; OCAXICHUS B
yJIBTPAa3BYKOBOM IIOJIE.




MHOro4ucjieHHbIE HCCICA0OBaHUA IIOKa3alJiu, qTo OCaAXJICHHUECM B
YJIbTPAa3BYKOBOM II0JIC MOKHO HE TOJIBKO YBCIUMYUTL CKOPOCTH IPOLECCa 3a CUCT
IMOBBIIICHMS IIJIOTHOCTHU TOKa IIPHW HMHKOBAHWH Y KaAMHUPOBAHHWHU B IUAHUCTBIX WU
KHCJIBIX J3JICKTPOJIHNTAX B 3—5 pa3, a B IUHKATHBIX B 8 pa3, HO U IOJIYYUTH
IMOKPBITHUA MUHHUMAaJIbHOU MMOPUCTOCTU TIPU MEHBIIIEH TOJIIHUHE CJIOA. I[J'IH
IMMOJYUYCHHs IINIOTHBIX IMHKOBBIX MW KaJMHCBLIX 6CCHOpI/ICTBIX HOKpI:ITI/Iﬁ
PEKOMCHAYETCA OCAXKACHHUC B YJIBTPA3BYKOBOM IIOJIC B BJICKTPOJIMTEC CICAYIOIIHUX
COCTaBOB M PCKUMOB.

TTOKPBITHE. ... I{nHKOBOE KanmueBoe

CocraB anektponura, r/i:

1) 97 (63 30 11705 0 - VT 20—40 -

OKHCH KAZIMHUS .. eneneninnrnrenensnensnns — 30—40
IIUAHUCTBIA HATPU 50—120 75-100

CIKUN HATPHM...vvvvveeiiieeiineeennnn. 50-100 30-50
187000010021 1:311) 7 4 VSRR 5 -
CEPHOKUCIIBIA HUKEID evvvervnerennnennss — 1,0-1,5
AITM3APUHOBOE MACTO .. vevneernaeennss. - 5-30
Pexxum ocaxxneHus.

Temmeparypa, K 313 312--313
IJIOTHOCTH TOKa, Almm® 16 15
4acToTa yJabTpa3Byka. Kl 11 22 20-22

JUis monMy4eHHus] HUKEIEBOTO MOKPBITUS HCHIOIB3YIOT 3JIEKTPOJIUT CIEIYIO
nierococtabda npu pH = 5,5:

KoMnoneHnt NiSQ, 7H,0O NaCl

HsBO;
Copepxanue, /11 240 22 30
Pexxum ocaxxneHus
[I;T0oTHOCTH KATOIHOTO TOKA. A/zLM2 15
Temmnepatypa, K 333

VY pIpa3ByKoBasi 00pabOTKa CHIKAET MOPUCTOCTh MOKPBITHH (Tab. 12).
JUIE TIOJTydeHUs TUIOTHBIX OECIIOPHCTHIX HUKEIEBBIX IMOKPBITHH MPUMEHSIOT

TaKXe YIBTPa3BYKOBYIO OOpaOOTKYy JIJIEKTPOJIHTA, COAEPIKAIIETO THIPOOKHCH
HUKEJIS B BUEC MEJIKOJIUCIIEPCHOTO 30JIs

MexaHu3Mm JEHCTBUS CBSI3aH C JUCHEPTHPYIOUIMM M CTAOMIM3UPYIOIIUM
BJIIMSIHUEM YJIBTPA3BYKOBOH OOpa0OOTKM Ha 30J1b THAPOOKUCHBIX COCTUHCHUE
HUKEJIs, 00pa3yIOIIUXCs B IPUKATOAHOM CJIOE.

[MpenBapuTenbHas  yibTpa3BykoBas  00pabOTKa  MEJIKOAMPIEPCHOTO
YCTOMYMBOTO 30J5 THUAPOOKUCH HHKENsS - BBI3BIBACT PE3KOE YBEIMUYCHHE
KaTOJHOW TOJSIPU3alMK B MPOIECCE OCAXKACHUS HHUKEIS S YBEJIWYCHUE



IUIOTHOCTH TOKPHITUA. [loNOXKHUTENbHBIH 3PQPEKT CHMKEHHUS TOPUCTOCTH
JAOCTHUTaeTCs MpU ONpeAeNEHHOM COOTHOLICHUH BpeMEHH 00pabOTKU HA aHOJE U
katoge. Jlns Kaxaoro BuIa TOKPBHITUS €CTh ONTHMAlbHAas BEJIUYMHA
COOTHOILIEHUS, BbIOpaHHasT B COOTBETCTBHM C INPHUMEHSEMBIM 3JIEKTPOIUTOM.
PeBepcuBHBINM TOK HCHOJB3YETCS IJISi CHIKEHUS TOPHCTOCTU MOKPBITUH MpH
OCaXJIEHUH MM, IUHKA, KaIMUs, HUKEJIS.

JUisi  TOKpBITUH,  TOJYYEHHBIX  M3.  TOPOMIKOBBIX  MaTepUaoB
AIIEKTPOCTATUYECKIUMH AJIEKTPOPOPETUIECKUM METOJOM, TIOPUCTOCTD MOKPBITHS
3aBHCHUT B OCHOBHOM OT METOJOB TMOCJEIYIOMIET0 YIUIOTHEHHUS TOPOIIKa
(MpoKaTKOW THAPOCTATUYECKHM OOXaTheM). AJIFOMHHHUEBOE IOKDPBITHE C
NOpUCTOCThIO 3-5% MOMy4aroT YIJIOTHEHHWEM MPOKATKONW MpPH TOJNIIUHE CIIOS
nopoika 20-25MkM, a runpoctaTuueckum odxkatruem — He menee 400 MIla —
npu toimmmHe ciios mopomka 40—50Mkm. i MeTaTH3aIMOHHBIX TOKPBITHNA
HIOpHC.

Tabnuna 12. Biusiaue ynbTpa3BykoBOi 00paOOTKH Ha MOPUCTOCTD MOKPHITHIMA

[Toxkazarenu [ToxpeIT

nuc

Hukenesoe Mennoe

TosmuHa MOKPHITHS,

MKM 3 5 10 15 3 5 10 15
Yucno nop Ha 1 cm

IIPpH OCAXKICHUU.

6e3 ymprpazsyka 130 55 10 3 460 320 190 120
c yapTpazBykom 58 23 4 0 74 41 19 4

Bomnpoc 2.3. IlpumeHeHue MeTALTHYEeCKUX NMOKPbITHIA B
xJiopcoaep:Kammx cpeaax [ 1]

Meraminyeckue MOKpPBITHS, B OCHOBHOM QaJIOMHHHEBBIE U IIUHKOBBIE,
OPUMEHSIOT JJI1  3allUThl OT KOPPO3UM B MHHEPATU30BAHHBIX BOAAX,
coZiepKalluX paszjIMuHbIe rasbl, a TaKke B MOPCKOH Boxe. B xmopconepxkarux
pacTBopax Kak aJIOMHHHUN, TaK M LIHUHK — aHOJABI MO OTHOIIEHUIO K CTajH,
3alUIIas ee AMEeKTpoxuMudyecku. OIHAKO B MPOLECCE KOPPO3UH B PE3ysbTaTe
HOJSIPU3ALUN WM BIUSHUS JIpYrux (aKTOpoB BO3MOXKHO H3MEHEHHE 3HaKa
nokpbiTus. Takol 3¢ dexT HabmomaeTcs IUisl MUHKOBBIX MOKPBITUHA B ropsyeit
BOJIe, OCOOEHHO €CJIM B CHUCTEMY IOMNaJaeT KUCIOpoA. MakCUMyM CKOpPOCTH

KOppO3uHu JocTuraercsa B remmnepaTrypHoM untepBaie 338—343K, uto cBs3aHO



CO CTPOCHMEM OKHCHOM IUICHKH, OTJIMYAIOIIEHCS  MOPHUCTOCTBIO U
oOecrieunBaromiel goctyn kKuciaopoaa K Meramury. COBMECTHO Haluyue
KUCJIOPO/ia M YIJICKKCIOTHl B MUHEPAIU30BAHHOW BOJIC 3HAYUTEIBHO YCKOpSET
KOpPpO3WI0 IMHWHKOBOTO mOKpeiTHs (Tadm. 13). Ilpm 3TOM Msrkas wu
JIMCTUIUTUPOBAHHAS BOJa 0OJiee arpeCcCHMBHA MO OTHOIICHUIO K IUHKY, 4YeM
’KECTKas, KOTOpasi CHOCOOCTBYET 00pa30BaHHIO 3AIIUTHBIX TUICHOK.

B pactBopax, copepkammx XJIOpuabsl 1 OMKapOOHATHI, MTOTEHINAI TOKPBITHS
3aBHCUT OT COOTHOIICHHS KOMIIOHEHTOB. CKOpPOCTh KOPPO3WHU OIMHKOBAHHOM
CTall B a’pUPOBAHHOM IUIACTOBOWM BoXE, coxepxkameid ot 6 mo 13 wmr/o
cepoBojiopoaa, coctapiser ot 0,03 mo 0,08 r/(M2 * 4), Y HE3alUIIICHHON CTaJIn
4,22—6,20r/ (m* 1) . Cpok ciayx0bI ormakoBanEbix HKT yBenmamBaercst B 5—
6 pa3 Mo cpaBHEHUIO ¢ TpyOaMu 0€3 MOKPBITHS.

Tabauya 13. Bpemsa 1o Havana oOpa3oBaHUs CJIEAOB P>KaBUMHBI MPU PA3HOM
coaepxanuun CO,

Konuentpa Ipomomku Bpems pil) Konuentpa Bpewms no navana
s CO, B TEJIBbHOCTh Havana obOpasoBammst| st CO, B HPOHOH)KHTe 06pa3oBaHus
pactBope, Mr/i UCTIBITAHMI, U, | PKABIHHEI, 4 pactBope, mr/n | JIb-HOCTh PIKABUMHBI, 1

Kecrtkas Bona Cwmemannsas Bojia

0 421 421 0 421 421

4 421 298 6 421 384

16 224 135 18 224 83

34 224 105 37 224 83

200 391 155

790 391 16

B mopckoli Bojge Ha KOPpO3WIO ITMHKA OKAa3bIBAIOT BIMSHHUE CYIb(haThl U
XJIOpUAbl. B MPUCYTCTBUM HMOHOB XJIOpAa CKOPOCTh KOPPO3WU YBEIMUYHBAETCS,
OJIHAKO OJHOBPEMEHHOE HaJIM4YM€ HWOHOB MarHusi M KaJbLUs 3aMeJIsieT
KOpPpO3MIO, TaK Kak Ha ILMHKE oOpa3yeTcsl 3allUTHBIA CJIOW MarHueBbIX H
KaJIbLIUEBBIX U3BECTKOBBIX OTJIOKEHUH.

ITo nanubM dupmbel "FOHuon Kap6aitn Kopropeiin", ckopocTh KOppo3uu
OLIMHKOBAHHOM CTaJli B MOPCKO# Boje cocraisier 64 mxm/ron (bpucronbckuii
kaHan); 14,2mxm/ron (6 mokax CayTtreMnToHa), B cTosdel npecHoi Boge — 10,4
MKM/TOJT; TIPH CKOPOCTH TT0TOKa TipecHoi Boabl 0,15m/c—21,1 mxm/ro.

3anMTHBIE CBOMCTBA IIMHKOBBIX MOKPBITUH B MOPCKOW BOJE J10CTAaTOYHO
BBICOKH, U OITAHKOBAHHYIO CTaJIb MTUPOKO UCTIOIB3YIOT JIS 3alUTHI OT KOPPO3UH
CTAJIbHBIX COOPYXEHHM, MOPCKUX HEPTENpPoBOAOB. DPGPEKTUBHO MPUMEHEHUE
IIMHKOBBIX ~ TOKPBITMA  JJIT  3alIUTBl  OT KOPPO3WHM  CTAJIBHBIX  OIOP
HE(TENPOMBICTIOBBIX CcOoOpykeHui. [lo JaHHBIM JHUTEpaTypHBIX HCTOYHUKOB,



muhy3nOHHOE IMHKOBAaHUE IO3BOJISET IMOBBICUTH KOPPO3HOHHYIO CTOMKOCTH
CTaJbHBIX ONOp B 30HEe mnepemMeHHoro cmaumBanus (0,5 M Hag Bomoii), rue
CTOMKOCTh HE3aUIUIICHHOW CTajdl HaMMEHbIIas; IPU 3TOM CKOPOCTb KOPPO3HUH
COCTaBJIAET IS OLMHKOBAHHOM cramu 5—10 mxm/ron, minsa HesammmenHoin 300
MKM/roa. 15J1eTHHMI OMBIT SKCILIyaTaluud TPyO ¢ AM(QY3HOHHBIM HTHHKOBBIM
NOKPBITUEM Ha MOpPCKUX HedTenpombiciax Hedrtsnsie kamHu u 0. Aprema
nokazas 3(QQPEeKTUBHOCTb ATOTO BUJA 3aAlIUTHL. AJIIOMUHUEBBIE TOKPBITHS
MO3BOJISIIOT IMOBBICUTH 3aIIUTHBIE CBOMCTBA CTAJM MO CPABHEHUIO C IIMHKOBBIMHU B
XJIOpCOJIepKamux pactBopax B 2—3 paza. [lo manHbIM 1ab0paTopuu MOPCKOTO
¢drnorta CIIIA, MeTamu3aiMOHHbBIE ATFOMAHUAEBBIE TOKPHITHS TOMIUHOW 120 MKM
00eCIeunBarOT JOJTOBEYHOCTH 3alIUTHl B MOpcKoit Bojae 10 10er, B couerannn
C OJTHOCJIOWHBIM BUHUJIOBBIM JJAKOM—/10 12 j1eT.

Crnennduka TMOBEICHUS ATIOMHUHHEBBIX MOKPHITHH B XJIOPCOIASPIKAIINUX
Cpelax CBs3aHa C HaJU4YMEeM IACCUBHOM IUJIEHKHU, BO3MOKHOCTBIO OTKPBITOTO
KOHTAKTa aJIFOMUHHUS C JKEJIE30M B MOpaX MOKPBITUS U pa3pyLIAIOIUM JeHCTBUEM
MOHOB XJIOpa Ha OKCUAHYIO MIEHKY. [lo OTHOIIEHUIO K HE3aUIUIIEHHOW CTaju
HE3aBUCUMO OT CI0Cc00a HAHECEHHUS aTIOMUHUEBBIE TOKPBITUS CIIYXaT aHOJOM B
cpene 3 %-oro pactBopa NaCl. 3amurHas CrOCOOHOCTh ATFOMHUHHEBBIX
HNOKPBITUHA B XJIOPCOJAEPKAIIMX Cpellax CYIIECTBEHHO 3aBUCUT OT crocoba ux
HAHECEHUS.

Ha puc. 23 IIPUBEECHBI
MOJISIpU3AIIMOHHBIE KpuBBIBIE B 3  %0HOM
pactBope NaCl amfoMUHHEBBIX TOKPHITHH;
JIOJTYYeHHBIX BAaKyyMHBIM CIIOCOOOM W3
MTOPOIITKOBBIX MaTepuasoB
ANEKTPOPOPETUIECKUM u
ANEKTPOCTaTUYECKUM METO/IAMH C
NOCJIEAYIONIMM  yIUIOTHEHUEM.  TommuHa
cios (3rmexTpOCTaTHYECKOrO u
IIEKTPO(HOPETUIECKOTO) NOKPBITUSA
coctaBisia 22 — 30MkM, BakyymHoro 10
— 12 MKMm.

1400
12004

1000

lTomenyuan, mB

800}

Puc. 2S. Honapuzayuonuvie Kpueble
nokpuvtmuit ¢ cpeoe 3%-2o pacmeopa NaCl

600}
1— onexmpogopemuueckoe, 2 —
anekmpocmamuyeckoe; 3 — A1 99,9; 4 —
higi 6AKyYMHOE

200

AHONHAs TOJSIpU3alNsS  ATFOMHHUCBBIX
BakyyMHbIX MOKpeiTuii B 3 %+om NaCl
He3HA4YWTeNIbHA,  YTO  YKa3blBaeT  Ha
CPaBHHUTENBHO JIETKUW TIPOIIECC AHOJHOTO pPACTBOPEHHUS B MPHUCYTCTBHUH
rasoreHoB. [IOKpBITHSI, TONMYYEHHbIE W3 MOPOIIKOBBIX MaTepUATIOB, HUMEIOT

! !
500 1000
lInomuocme moka, MkA /cm2



IJIOTHBIE W TOJICThIE OKHCHBIC IUICHKH, BBI3BIBAIONIUE OOJee 3HAYUTEIHHYIO
AQHOJIHYIO TMOJSpU3allii0. AHOJHAsS KpuBas OOpaTHOro XoJa JUIA BceX
UCCJICIYEMbIX MOKPBITHH CMEIIAETCS B OTPHUIATEIBHYIO CTOPOHY, MPUYEM IS
anektpodopernueckoro  nokpeitus Ha 40—50 wmB, BakyymHOro WM
anekTpocTtatnueckoro — Ha 60 — 70mMB. DTu naHHbIE CBUACTENBCTBYIOT O
Pa3IMYHOM 3alUTHOM CIOCOOHOCTH OKHCHBIX IUICHOK, MMEIOIMIUXCS Ha
ATFOMHUHHUEBBIX TIOKPBITHSX.

daxTop 3aUTHOTO ACHCTBUS OKHCHBIX MJICHOK HA ATFOMUHHUEBOM MOKPBITHH
nmpuoOpeTaeT 0co0oe 3HAYCHUE B CBSI3M C PA3NIMYHBIMU TEXHOJOTUYECKUMH
napamMeTpaMu TOJyYeHHsI, a TAaK)KE€ BO3MOXKHOCTBHIO BaphbHUPOBAHUSI XUMHYECKIM
COCTaBOM, OCOOEHHO B CIlydae IOJYYCHHUS TOKPBITHUS 3a CYET IMOPOIITKOBBIX
MaTepHaoB.

Karognoe moBeneHHe SIEKTPOCTATHUECKUX U AJIEKTPOPOPETUUECKUX
AFOMUHUEBBIX TTOKPBITHH IMOJ00HO TOBEJCHHUIO YHUCTOTO amoMuHUA. OHH
CHJIBHO TIOJISPU3YIOTCS YK€ MPU MajbIX TUIOTHOCTSIX TOKAa U UMEIOT JIOCTATOYHO
BBICOKOE TEepPEHANPSDKCHUE BBIJCICHHS BOJOpOAA. IIEKTPO(OPETHUCCKHUE
ATFOMUHHEBBIC TTOKPBITHS 00J1aIaf0T HAMOOIBIIIMM 3HAYCHUEM TIepPCHAPSIKCHHUS
BOJOpPOJIa IO CPAaBHCHHIO C IOKPBITHSAMH, TOJYYEHHBIMH  CIIOCOOOM
AJIEKTPOCTATUYECKOTO U BAKYYMHOI'O HamblUIeHUs. [Ipy moaydeHur MOKphITHIA 13
MIOPOIIIKOBBIX MaTePHAIOB Ha JICKTPOXUMHUYECKHE CBOWCTBA



Bomnpoc 2.4. Koppo3uonnas CTOMKOCTH MOKPBITHI B
cepoBoaopoacoaep:kammx cpeaax [ 1 ]

B cepoBonopoaconepxamux cpeaax meramwtndeckue Al-, Cd-, Ni-nokpeitus
— KaTOJHbIE MO OTHOIICHHIO K CTalld, 3HAYUTEIBHO OO0JIATOPAXKUBAIOT €€
CTalMOHApHBINH moTeHwan. OIHAKO B MPUCYTCTBUM HOHOB XJOpa IMOTECHIIHAI
MOKPBITHA MOXET CMEIIaThCsl B OTPUIIATEIbHYIO O0JIACTh, M MOKPHITUE MOXKET
CTaTh aHOJOM II0 OTHOIICHHWIO K CTad. [[MHKOBOE MOKpHITHE, B CEPOBOIOPO/I-
colepkamie cpeie Kak 0e3 MOHOB XJIOpa, TaK M MPU HAIMYUU WX SBISCTCS
aHOJIOM TIO OTHOIIICHUIO K CTATHHOU OCHOBE.

[Torennan He3aIIMIIEHHOW CTalM B cepoBojopojcoaepxameii cpeae (H.S
— 1200 wmr/n) cocraBusser —650 MB. [lpn HaHeceHWH aAITFOMHUHHEBOTO,
KaJIMHEBOTO, HUKEJIEBOTO MOKPBITHSI IPOUCXOIUT 00JIarOpaKMBaHKUE MOTECHIINATIA
BO  BpEMEHHM  BCJeACTBHE  0Opa3oBaHUS  TOBEPXHOCTHBIX  TUICHOK,
GOpMUPYIOIIUXCSI B TPUCYTCTBHHM CEPOBOAOPOA, TPU DOTOM MOTCHIIMAT
MOBEPXHOCTH TOKPBITUS COCTaBIsieT, MB: amomuaneBoro —570, HUKETEBOTO
+280, kanmueBoro -410u muakoBoro -750. Xoa moJisipu3aliuOHHBIX KPUBBIX IS
CTald C TOKPBITUSMU CBHJETEIBCTBYET O 3HAYUTEILHOM TOPMOXKEHUH
KaTOJHOTO ¥ aHOJHOTO TIPOIECCOB C MPEUMYIIIECTBEHHBIM aHOIHBIM KOHTPOJIEM.

AHOJHBIN KOHTPOJIb HauboJee 3HAUYUTEICH Y ATIOMHUHHEBBIX M HHUKEJIECBBIX
MOKPBITUI, KOTOpPbIE UMEIOT OOMIMPHYIO 00JacTh aHOJHOW MAacCUBHOCTH: OT 50
1o 180 MB mis amoMHHHEBOTO NPH IIOTHOCTH TOKA MOJHOW IMACCUBALNU I, =
20 mxA/em® m or 0 +900 MB 11 HUKEIEBOTO MPH IUIOTHOCTH TOKA MOJNHOM
MAacCHUBAIMH iy, = 10 MrA/cM®. CMeleHre MOTEHIHANA CTATH IPU HATHIHHE Ha
noBepxHOCcTH Ni — P TOKpBITHS BbIIIe TOTCHIIMAIA BBIICICHHUS BOJOPOA, UTO
MCKITIOYAET BOCCTAHOBJICHHE HOHOB H 1 CIIOCOOCTBYET BBICOKOM CTOMKOCTH
MOKPBITHA B HABOJOPOKMBAKOIINX cpeaax. s KaaMUeBOro moKpeITUs 00JaCTh
MaCCHBHOCTH OTCYTCTBYET, OJHAKO aHOJHBIN MPOIIECC PACTBOPEHUS 3aTpyIHEH,
TOKH pacTBOopeHus naxe npu norennuaie -100 MB nesnauntensubl. KaTomuas
noJisipu3aiys HanOoJyiee 3HaYNTENIbHA y aTIOMUHUEBOTO M IIMHKOBOTO TTOKPBITHS
M yMEHbBIIIAeTCsAd K KaJMHUEBOMY M HUKEIeBOMY. Bwicokuii 3ammTHbBIN dDPeKT
MOKPBITHA B CEPOBOJOPOJICOACPIKAIINX Cpeax MOATBEPKIACTCS TAHHBIMHU IO
HOJISIPU3AIIMOHHOMY COITPOTHBIICHUIO Kak 0e3 pacTsaruBaroiux Harpy3ok (0 = 0),
tak 1 ipu HUX (0 = 1,10 ¢ ,) (1a6n.14).

Tabnuyald. 3HaueHuwe TMOSPU3AIMOHHOTO CONPOTHUBIICHHS TOKPBITHI B
cpene H,S -1200r/ n) - B wucmurene, |l (H,S - 1200r/n + NaCl - 30r/n) - B
3HaMEHaTele

[TokpeiTHE [TonmapuzanmonHoe ConporusieHue, B cMA IpU

o0=0 0=1,10,




AJIFOMHHHUEBOE 3,5+10/1,53+ 16 2.4¢10/1 ¢ 1¢

Kanmuesoe 2,5¢10d/6,0 « 1d 2,25+ 10/1,2 + 14
Huxenesoe 1+10/1,5+ 18 2,2010G/2 1010
[lunkoBoe 7 « 10/5,8 « 1d 2,8« 1G/2 « 1¢
Cranp40X0e3 8 12 » 17 3,5+10/1,4 « 16
IMOKPbITHUA

Hanbonee BhICOKMM MOJISIpU3allMOHHBIM conpoTuBieHrueM B cpenae 1200
r/n H,S obnagaer nuHKOBOE MOKphITHE. [lOJSIPU3allMOHHOE COMPOTHUBIICHHUE
yYMEHbBIIAeTCsl OT ILMHKOBOTO K aJIOMUHHEBOMY, KaJMHUEBOMY, HUKEIECBOMY.
HanoxxeHne pacTaruBaronux HamnpspKEHUH OOJerdaeT aHOMHBIA M KaTOTHBIN
MPOLIECCHI, MOTEHIINAN JIsI BCEX MOKPBITHI CABUTAETCS K 00Jjiee OTPULIATENbHBIM
3HaYeHUSIM. 3alllUTHBIE CBOMCTBA MOKPBITUN COXPAHSIOTCSA 0 OMPEIEICHHOTO
YPOBHSI HANPSOKEHUM, BBIIIE KOTOPOTO HAPYIMIAETCS WX CIUIOMHOCTH. Al-, Zn-,
Cd- moKphITHS COXPaHSIOT BBICOKUH 3alUTHBINA d(H(HEKT MpH HANPSHKEHUSIX 0 ==
1,1 Op, BBI3BIBAIOLIMX MaJyble IJIaCTHUECKUE AedopMalv, B OTIUYUE OT
HUKEJIEBOTO TOKPBITUSA, OONAJAIOIEr0 3HAYUTEIbHOW XPYNKOCTBIO, YTO
OPUBOJAT K HAPYIICHUIO CIUIOIIHOCTH TMOKPBITUS, €r0 PACTPECKUBAHHIO, MPHU
ATOM HaOJOaeTcs pe3koe paszdiaropakuBaHue NMOTeHIHMaa. Ha moBepxHOCTH
CTaJii HAOJIOAAIOT OTCIOUBIIMECS YYaCTKA HUKEIEBOTO MOKPHITUS. OJHAKO MPU
HaNpsHDKEHUsIX O = O 2 3alllUTHAs CIOCOOHOCTh HUKEJEBBIX MOKPBITUI OCTaeTCs
Ha TpeXHEM YypoBHE. [l BceX TMOKPHITUHA TPHUCYTCTBUE XJIOPHUOHA B
cepoBogopoacomepxkanieii cpexe (1200 r/n H*S+3 %ausiii pacteop NaCl)
CHIDKAeT CTEMeHb AaHOAHOIO W KATOJHOTO KOHTPOJS, OIHAKO COXpaHSAETCs
JOCTaTOYHO  BBICOKMHM  3amuTHBIA  3¢dekr. I[lpu Hammuum  XJOpHOHA
CTAllMOHAPHBIN MOTEHIMAJI CMEIIAETCS B OTPULATENIbHYIO 001aCTh!

ITokpsiTHE ATOMHHHEBOE Huxenesoe Kanmuesoe
[uakoBOE
[Torenuuan, mB -650 -400 -680 -750

B aT0il cpene MONAPU3ALMOHHOE CONPOTUBIICHUE KaIMHUEBOIO ITOKPBITHS
yBelInuuBaeTcss B 2—2,5 paza, B TO BpeMs Kak s JPYTUX IOKPBITUH
YMEHBLIACTCS.

[Ipy  HamoXXEHMM  PACTATMBAIOIIMX  HANPSDKEHUN  MOJSPU3ALHOHHOE
compotuBiieHue Al-, Cd-u ZNn- mokpeITHIA HAXOJUTCS HA OJMHAKOBOM YPOBHE,
CHWXXASICh 10 CPABHEHMIO C MOJSPU3ALMOHHBIM CONPOTUBIEHHEM 00Opa3LoB 0Oe3
Harpy3oK.

MeTtannnueckre TMOKPHITUS OOECHEeUrBalOT 3allUTy CTald B YCIOBUAX
CTaTUYECKOI BOJIOPOJHOM YCTaJIOCTH MPU PA3TUYHOM YPOBHE HAIPYKEHUS.

Ha puc. 24 npuBeneHbl cpaBHUTEIbHBIE JaHHBIE MO MPEAENy CTaTUYECKOM



BOJIOPOJHON YCTAJIOCTH CTAIH C PA3IUYHBIMA METALIUYCCKUMU MOKPHITHSIMHU
CTaTHUYECKYI0 BOJOPOJHYIO YCTalocTh wuccienoBamm B HpS — 2.5 r/n Ha
CraHmapTHBIX oOpaslax ¢ Haape3oMm. HampspkeHue MEHsIM 4epe3 WHTEpBall,
paeubiii 0,10T MpoYyHOCTH HAJPE3aHHOTO OOpa3Iia.

OOmmii BUJ 3aBUCUMOCTEH O — Igr OIMHAKOB JIJIs1 BCEX TMOKPBITUH U 110 Mepe
YBEJIMYEHUSI 3alUTHOro 3(ddexra cABUraercs mnapauiefbHO B CTOPOH
yBeJIMYeHUs1 IQr, 4YTO COOTBETCTBYeT MOBBIMICHUIO TIpEJeia CTaTUYCCKOU
BOAOpoaHON ycTanocTh. [lo pocty 3ammTHOrO 3¢ (Pexra ycaoBUsIX CTaTHIECKOE
BOJIOPOAHOM *ycTasiocT Ha 0asze ucnbiTaHuii 2004 MOKPBITHS pacIioararoTcs B
takoi mocnenosarenbHocT: Cd, Ni, Al. JlaHHble MO TpeAeay CTaTHYECKOEe
BOJIOpoIHOM ycTamocTu Ha 0aze 2009 u BpeMeHH 110 pa3pyuieHus pu Oy, =0,7
u 0,80,,, MpHBeIEHbI HUKE.

[ToxpbiTHE be3 nokpeiTus KagmueBoe HukeneBoe ANOMUHUEBOE
Bpewms no paspyiueHusi, MuH,

0pH Ogyy , Y-

0,7 8,5 105 230 1790
0,8 1,5 17 44 185
[Ipenen cratnueckoun

BOJIOPOJTHOM

yYCTaJIOCTH 0,3 0,4 0,5 0,6

Beicokuii 3amuTHbIE  3GEGEKT B YCIOBUAX CTATHYECKOW BOJOPOIHOM

yCTAJIOCTH  .00€CNeunBalOT  CTalu  MOKPBITHS, TMOJYYEHHBbIE  METOJ0M
Juddy3noHHOTO HACKIILICHHUS.
B cepoBomopoxncomepskameii cpexe (2,5 r/n H’S +3% NaCl) crarmonapHsie
moTeHIUaNbl  TU(PPY3NOHHBIX  MOKPBITUH  OMPEACNAIOTCS  OCHOBHBIMH
HACBIIIAOIINMH 3JIEMEHTaMU. XPOMOBBIE U OOPUIHBIC TIOKPHITHS - KATOIHBIE TIO
OTHOIIIEHUIO K CTajM, CTAllMOHAPHBIA MOTEHIMAl HMX COCTaBIseT IO XJOp-
cepeOpsiHoMy 3eKTpoay cooTBeTcTBeHHO —5051u —490MB. AnutupoBanue u
IIMHKOBaHWE pa30JaropoKMBaeT TMOTEHIIMAN CTajid, MpPH OTOM 3HAYCHHE
CTallMOHAPHOI'0 MOTEHIMaNa Il alIUTUPOBAHHBIX 00pa3noB coctasiser —/710
MB, mns oumHkoBaHHbIX —860 MB. Pe3synbrarhl HcclieoBaHHS CTaTHYECKOM
BOJOPOJIHOM YCTAJIOCTU CTaJIel C Pa3au4HbIMUA JUPHY3MOHHBIMU MOKPBITUSIMH,
NpUBEACHHBIC HIKE, MOKA3bIBAIOT, YTO HAWOOJIBIIMMHU 3aIIMTHBIMUA CBOWCTBAMHU
00J1a1a10T XpOMOBBIE U LIMHKOBBIE MOKPBITHS.

O'l’p

T
2|
,

> N \\\\:: :‘ 5{: Puc. 24.  Kpussbie cTaTauyeckoi
g'llﬁ— \\ ~ \&}.> BOJIOPOJHOHM YCTAJIOCTH CTaJIX C pa3IMYHBIMU
z (3TN, METALIMYECKHMHI  OKPBITHAMH: 7 — 0e3
§44~ \\?‘.; MOKPBITHS; 2 — KaJMHUEBOE; 3 — XUMHUYECKOE
5 y ; | ;>el> HHKEJIEBOE; 4 — AIIOMUHHEBOEC




ANMEKTPOPOpEeTHIECKOE; 5 — aTIOMUHUEBBIC CIIIIABHI

Ty nokpeITHA be3 nokpertust  bopuanoe AnutupoBanHoe [{luakoBoe XpomoBoe

Bpewms no pazpyuenus,
MUH,

Oors = 0,700yp) 85 95 340 435 731

IIpenen craTnyecko BOLOPOIHOU
YCTaJIOCTH 0,28 0,4 0,48 0,52 0,55

Bricokue 3amuTHBIE CBOMCTBA XPOMOBOTO MOKPBITUS MPU TOJIIMHE CIIOS
40—A45 MKM JIOCTUTAIOTCS 32 CUET HM3KOM BOJIONPOHHUIIAEMOCTH KapOUIHOTO
ClOs, a TaKkKe MaJOd YYBCTBUTEIBHOCTH K BOJOPOJHOMY OXPYIMYMBAHUIO
00€e3yrIepoKEHHOro cliosl, o0pa3yrolerocs mnoj kapouaHoi 30Hou. LlMHKOBBIE
MOKPBITHS 00JIaIal0T, TAaK)KE BBHICOKOM 3aIIUTHON CIIOCOOHOCTHIO. BaxHyro pob
B TIOBBIIICHUH 3aIIUTHOTO d()PeKTa IMUHKOBBIX MOKPHITUN UTPAET XUMHYECCKUI
COCTaB IIMHKOBOTO CJIOS, 3aBUCSIIINI OT COCTaBa UCXOTHOTO CHIPHSI.

Kak m3BecTHO, B KHCIBIX CpeflaXx MpoIecc KOPPO3UH IMHKA U3-32 BHICOKOTO
NepeHanpsHKEHMS BBIJIEIICHUS BOJIOPOa MPOTEKAET OYeHb MEJICHHO, OJHAKO B
MPUCYTCTBUHM TIPUMECEH C HU3KUM TMEpPEHAIPSHKEHUEM BOJOpPOAA ITMHK JIETKO
pacTBOpSIETCS C BBIJICJICHUEM BOAOpOna. HEeKoTopble METaNIMYeCKue MPUMECH,
HampuMep aJTOMUHUN, 3aMEIJISIOT KOPPO3HMIO IIMHKAa B KHUCIBIX cpenax. B
OPUCYTCTBUM HOHOB XJIOpa OOpa3ylOTCs OCHOBHBIE XJIOPUABI IIMHKA THIMA
6ZNn(OH), —ZnCb, xoTOpble MMEIOT CIIOMCTYIO CTPYKTYPY, aHAJOTHYHYIO TOM,
KOTOpYI0O HUMeeT KapOoHaT I1MHKAa, O0O0pa3yloumi IUIOTHBIE, XOPOIIO
IPUJIETAIOIIUE CIIOU.

Ha rpadukax kpuBas CTaTUYECKOM BOJOPOJHOM YCTaJOCTH JIsI CTaJle C
Iu(pGy3UOHHBIM  OOPUAHBIM TOKPBITUEM pACIOJaraeTcss HUXKe, YeM IS
ATFOMUHHEBOT0, XPOMOBOTO U ITMHKOBOTO MOKPBITHI, HO BBIIIE, YEM JJIS CTaICH
0€e3 MOKPBITHS.

brina nccnenoBana 3amuTHas CHOCOOHOCTh OOpUpoBaHHOU cTanu B 3 Yo+H0oM
pactBope NaCl mpm pasnmuyHONH CTEICHW  HACBHIIMICHWS  AJICKTPOJIATA
CEepoBOIOPOAOM. bopupoBaHMe NPOBOAWIM B Ta30BOM CpENE, COCTOSIIEH H3
cmecu Tpexxsopuctoro 6opa BC13 u Bogopomna Ha B cootHomenun 1:15 npwu
temnepatype 1123K u Bpemenun 06paboTku 2 4, TOJIMHA OOPUPOBAHHOTO CIIOS
cocrasiisuia 0,12—0,151mm.

CkopocTb Koppo3uu, /(M. . 1), 0OpUPOBaHHBIX 00PA3IIOB MPHU KOHIICHTPAIMH
cepoBojopoaa Obuta paBaa: 400mr/n — 0,19; 200Qmr/n — 0,2;uro B 3,5— 4,2
paza MeHblle, 4YeMm o0pa3luoB 0e3 TOKpbITUH. JlaHHble mabopaTOPHBIX
UCCJIeI0BAHUM ObUTM MOJTBEPKACHBI UCTIBITAHUAMH OOPUPOBAHHBIX 00pa3lOB B
HACBIIIEHHON cepoBoopoaoM cpene OpenOyprckoro razokoHaeHcata u 3 %-



Horo pactBopa NaClB coorHomenuu 1:1.

Ta6muna 15.Ilorepst Maccel 06pasia, mr/cm?

BpCM}I HCIIBITaHUA, MCC

1 2 3

DNEKTPOIUTUYECKUA HUKETh 0,61 3,07
24,5

DIEKTPOIIUTUYECKUA HUKEITh

¢ TepmooOpadoTkoit 673K B Teuenue 1 4. 0,29 0,82
10,42

TBepnoe xpoMupoBaHue 4.6 10,4
42,5

Hucynbbun MoaudaeHa 8,4 16,2
89,1

AIOMHUHUEBOE METATU3ANMOHHOE TTOKphITHE O 0 -

B Ta611.15 npuBeneHbl CpaBHUTEIbHBIE JAHHBIE SITIOHCKUX HCCIEN0OBaTENEH
10 KOPPO3UOHHOMY TIOBEJICHUIO METAUTMISCKUX MOKpHITHH B cpene HoS (6 %)

,CO, (6%) npu naBnennu 0,75MI]a.



Bonpoc 2.5 IloBblieHne 3alUTHOW CHOCOOHOCTH MeETALIHYECKHX
NOKpbITHI [ 1 ]

K MertamnmyeckuMm MOKPBITUSAM, 3alIUIIAIONIMM CTajlb OT KOPPO3UU U
HABOJOPO’KMBAHUSB PA3IMYHBIX arpecCUBHBIX Cpelax, a TaKKe B YCIOBHIX
CTaTUYECKON BOJOPOJAHON YCTaJOCTH, NPEIbABIAECTCS KOMILUIEKC TpeOOBaHUIA,
TaKHUX,. KaK BBICOKAs KOPPO3MOHHAs CTOMKOCTh, HU3Kasi BOJONPOHUIIAEMOCTH,
JIOCTaTOYHAs TUIACTUYHOCTh M MPOYHOCTh CUEIJICHUSI C OCHOBOM, ONpeIeICHHBIHI
YPOBEHb W 3HAaK BHYTPEHHHUX HANpPsDKEHHM, OTCYTCTBHE HABOAOPOKHUBAHUS B
IPOLIECCE HAHECEHUS! MOKPBITUH, TEXHOJOTHMYHOCTh IPOLIECCA HAHECEHUs I
3aIMThl KOHKPETHOI'O M3JEIHs, SKOHOMUYECKAs LEJIECO00Pa3HOCTh HAHECEHUS
HOKPBITHS.
2.5.1.JlerupoBanue u 00padoTKa MeTANIMYECKHX MOKPBHITHH.

3amuTHAsE CHOCOOHOCTH TOKPBHITHH 3aBUCHT OT (PU3MYECKUX M IJIEKTPOXUMHYECKHX napameTpoB. OAMH H3 METOI0B
TIOBBIIICHUS 3AIIUTHOH CHOCOOHOCTH IOKPBITHH — HUX JITUPOBAHHME PA3IMYHBIMU 3JIEMEHTaMH M 00paboTka cocTaBamy,
CIOCOOCTBYIOIIMMHU ~ yJTy4IICHUIO HMX (U3MYECKUX I1apaMeTPOB M DJIEKTPOXMMHYECKUX XapaKTEPUCTHK. Pe3ynbTaTs
HCCIIeI0BaHNH TIOKA3aJIH MEPCIIEKTHBHOCT HUCIIONB30BAaHMSI METAININIECKHUX MTOKPHITUIl B arpeCCUBHBIX Cpefax HedTerazoBoi
IIPOMBIIIUICHHOCTH, B TOM 4YHCJIE B CEPOBOJOPOACOIAEpXKALIMX. B cepoBonopoicoAepKalIUX CpelaX LUHKOBBIE IOKPBITUS
HE3aBUCHMO OT CIIoco0a MOJTydeHHs KaK NpY HaJMYUU MOHOB XJIOPA, TaK U 0e3 HUX SBISIOTCS aHOAHBIMU IO OTHOIICHHUIO K
ctTamu. B mocnennue roipl MOSBHIOCH 3HAYUTENFHOE KOJIMYECTBO IMyONMKamuii, B KOTOPBIX PacCMaTPHBACTCS BOMPOC
YBEIMYEHHs] 3aIIUTHON CIIOCOOHOCTH LMHKOBBIX IOKPBHITHIH JISTUPOBAHMEM WX METAJUIAMH HMEPEXOAHOH BOCBMOW TPYIIIBI
tabmusl J[.M. MenneneeBa. OCOOCHHO 3HAUNTENHFHOE MOBBIIICHUE 3AIUTHBIX CBOMCTB JOCTUTAETCS BBEJCHHUEM B IIMHKOBOE
HOKpbITHE HUKeNst. [Ipu cogepxaHnu B IMHKOBOM TOKpbITHU OT 10 10 15% Nikoppo3noHHast CTOMKOCT CTalu C MOKPBITHEM
noBbInraercs B 3—5 pas. TIoBblIIeHHE KOPPO3UOHHOH CTOWKOCTH HAOIIOAAETCs TAKXKE MPU OcaxaeHuu cruaBa Zn— Ni— Fe.
[{uHKOBOE TTOKPHITHE, JIETUPOBAHHOE HUKEJIEM, OcakaaH 13 XJII0paMMOHHEBOTO

Tabauya 16.Pe3ynbTaThl 2JIEKTPOXUMUYECKUX UCCIIEI0BAaHUN MTOKPHITUI
— 2
(monspu3zanus npu 1==5QuxA/cMm* )

Twun noKpeITUA CranuoHapHbIN NOTEHIIHAI be3 HanpspxeHun
0_=1,10_0’2
X.C.9 B cpene H,S 1200/ 0=0
0=0 0_=1,10_0’2
Kanmuesoe
0e3 maccuBalu -0,682 -0,682 1,8/1,8
1,8/1,6
Kanmuii-tutanosoe
C maccuBaIen -0,683 -0,675 7,4/3,56
3,5/1,6
Kangmuii-tutanosoe
0e3 maccuBaluu -0,675 - 8,5/1,6
1,6/1,8
[{uuakOBOE -0,750 -0,750 7,7/1,4 4 8/-
[nHK-KaAMHEBOE -0,875 -0,885 2/1,7 1/1

IIpumeuanue. B uwucimrene mnonsgpusanus KarogHas, B 3HaAMEHATelle —
aHO/JHAs.



2.5.2.MHoroc/10iiHbIe MeTANINYECKHE TOKPBHITOM

[TomyunTh BBICOKME 3alUTHBIE H 3KCILUIYaTAl[MOHHBIE CBOMCTBA IMpHU
UCIOJIb30BAaHUU OJHOIO BHUJA TMOKPBITHUS HE BCEr/Aa BO3MOXKHO. D(P(HEKTUBHBIM
croco0 paclMpeHusi KOMILIEKCa MOJIe3HbIX CBOMCTB [IOKphITHIl - UX HAHECEHUE B
BHJIE HECKOJIBKHX CJIOE€B C PA3IUYHBIMHU SJIEKTPOXUMHUUYECKUMHU U CITYKEOHBIMHU
cBoiicTBaMu. JJi1 KOPPO3HMOHHO-aKTUBHBIX cpell - A((HEKTUBHBIMU MOTYT OBITh
CHUCTEMBI JIByXCJIOWHBIX TMOKPBITUA W3 OJHOTO WM PAa3HBIX METALIOB C
MOCTETNEHHBIM MEPEXOJOM MOTEHIMANIAa MOBEPXHOCTU OT 00Jiee MOI0KUTEIHHOTO
3HAYEHUS K OTPULIATEIbBHOMY. 3aCTy>KUBAaIOT BHUMAHUS TPEXCIONHBIE TOKPBITHS,
rA€ MEXIy ABYMs CJIOSMU HAaXOOUTCA CIIOW AaKTUBHOTO AaHOJA, B KOTOPOM
JOKaJIU3yeTCsl pa3pylleHue, IpU HSTOM BOJOPOJ paspspkaeTcss Ha OoJiee
ANEKTPOIOJIOKUATEIIBHOM BEPXHEM ClIO€, HE TNPOHHKAs K MOKPbIBAEMOMY
metamty. Cregyer Takke OTMETUTb, 4YTO, COOOIas BEPXHEMY CJOIO
HeoOXOUMBbIC CBOWCTBAa (M3HOCOCTOHKOCTH, TOPUCTOCTH W JIP.), MOXKHO
o0ecreynTh CHCTEME HeOOXOAMMBbIE CBOMCTBA, HauOoyiee palOHAIBHO
UCTIONB3YsI TePUITUTHBIC MaTEPUATIBI.

B npaxTuke u3BeCTHBI ABYXCIOWHBIE 1 MHOTOCIIOMHBIC HUKEJICBBIC TIOKPHITHS
¢ muddepeHITMPOBAHHBIMA  JICKTPOXUMUYECKHUMH  XapaKTePUCTUKAMH B
PA3ITUYHBIX CJIOSX, YTO MO3BOJISET MOBBICUTH KOPPO3UOHHYIO CTOUKOCTH CHCTEMBI
[0 CPaBHEHUIO C OJHOCIIOMHBIMU MpPH OJWHAKOBOM TommmHe cnosi. Haunbonee
BBICOKMMH 3alIUTHHIMA CBOMCTBAMHU 00JIa[JalOT JABYXCJIOWHBIE MOKPBITUS TPH
cootHotenuu ToJmuH cioeB 90 : 10% .Ha npakTrke HCTONb3YIOTCS MOKPBITHS C
cootHomeHusiMu  cioeB /0 : 30u 60 : 40 %.Cnoit MOKpHITHS, MPUMBIKAIOIIHMA
HEMOCPEJICTBEHHO K OCHOBHOMY METaJUTy, JOJDKEH OTJIMYaThCs BBICOKOM
IUIOTHOCTBIO, HU3KHUM YPOBHEM BHYTPEHHMX HAIpPSKEHUU U UMETh MOTEHIUA
MOBEPXHOCTH 00JIe€ MOJOKUTENbHBIHN, YeM MOCIEIYIOUIUE CIIOU.

Jns monyuenus:i AByXciaoHbIX NMOkpbiTuil B CIIIA u 3amagHoeBpOnercKux
CTpaHaX WCTOJB3YIOT JJICKTPOIUT JUIsi OCAXKICHWS HHUKeNs Tuma Barrca, B
KOTOPBI BBOJSTCSA pAa3jWYHbIE OpraHWYecKue mo0aBku Tuma buHuKens",
"Hymnekc", u gp. Jnd mnonaydeHus JABYXCIOWHBIX HHUKEJEBBIX IMOKPBITHIA
3¢ ()EKTUBHBI ANEKTPOIUTHI, , pazpaboTanHbie THCTUTYTOM XumMuKk U XUMUIECKON
texHojoruu Jlurosckoit CCP. [IByxcioiiHO€ TOKpPBITHE MOXKET OBITh MOIYYEHO
[0 CJHEAYIOUIEMY TEXHOJOTMYECKOMY LMKIYy. HukHHN CIIOM JIBYXCIOMHOTO
HUKEJICBOrO IOKPBITUS OCa)KAaeTcs M3 BaHHBI cocTtaBa, r/m. 240—280 —
cepHokucyioro Hukensi, 40—50xmnopucroro Hukensi, 30—40 60pHON KHUCIOTHI,
0,3-0,4 35 Ymoro pactBopa 1,4-0ytunauoina,0,1-1 kanus Oudronara wiIH
cyabocanuiuiaoBoit kuciorsl, 0,3—0,8mn/in 40 %+oro ¢popmanuna; pH = 4—
5, remmnepatypa sekrponnta 323—343K, mioTHOCTh ToKa 2 A/aM, BO3IyIIHOE
nepeMelnMBaHue ¢ HenpepbiBHas —¢uiabTpauus. [lodyyeHHOe HHKEIEBOe



MOKPBITHE OTIWYACTCS IUJIACTUYHOCTHIO, HE3HAYWUTEIHHBIMH BHYTPCHHUMH
HaIpPsOKCHUSIMU, HU3KOM TOPUCTOCTHIO W IMOTEHIIMAJIOM IOBEPXHOCTH Oosee
nojoxkutenbHbIM (Ha200—250MB), yeM BTOpO# Ci10M HUKENsS, OCaXICHHBIN K3
anexktponuta Barrca. Jns  (popMupoBaHMS BTOPOTO CJIOS MOTYT OBITh
VICITOJIb30BaHBI CHEIHAJIbHBIE 00aBKH Pa3JIMYHOTO Ha3HAYEHHUST—
BBIPABHMBAIOIIME M CHIKAIOIIME BHYTPEHHHUE HAIPSOIKEHUs, aHTUIUTTUHIOBHIE,
TaKoro, Harpumep, COCTAaBa, /o 0,2—0,3noMouyeBUHEI; 1— 2
naparonyosicyinspamun uin xjaopamut; 0,2—3 1,46ytunauon; 1—2 xnopamMuH
b, 0,2-0,5ur/n "IIporpecc”.

3aciy’)XMBalOT .BHUMAaHUS, OCOOCHHO IUISI CEPOBOIOPOMCOACPKAIINX CPE/,
TPEXCIIONHBIC TIOKPHITHS, TJI€ MKy IBYMSI CIIOSIMUA HaXOJIUTCS CIIOHM "aKTUBHOTO
aHona", B KOTOPOM JIOKAJIM3YETCS pa3pylieHne, Py 3TOM BOJOPOT pa3psKaeTCs
Ha 0oJiee SJEKTPOTONOKUTEIIbHOM BEPXHEM CIIO€, HE MPOHUKAsT K OCHOBHOMY
MeTaTy. HMKHUM TIJIOTHBIM CJTOM OKa3bIBaeT JOMOJHUTEIBHOE AKPAHHUPYIOIIIEe
NEeNUCTBUE K MOTOKY BOJIOpoJia. TpexcioilHoe HUKEIEBOE MOKPHITUE OCAXKIACTCs
O0OBIYHO MOOYEPETHO W3 PA3IMUYHBIX DJICKTPOJUTOB. MEXIy BEPXHHUM M CIIOEM,
HOPUJICTAOIMM K OCHOBE, HaxoauTcs TOHKuH cioit Hukens (0,75—1 mxm) c
HOBBIIICHHBIM cozepxkanuem cepel (0,15—0,18 %), koTopas crnocoOCTByeT
CMEILICHHUIO TIOTEHI[MAJIa TTOBEPXHOCTH K 00Jiee OTpUIIATEIbHBIM 3HAYCHUSM, YeM
nepBbli U Tpetuit cnou. [lo ganusiMm AH JIutosckoii CCP, cpeanuii cioit co
CTaOMIIBHBIM COJIEPKAHUEM CEPBI MOKET OBITh OCAXKIEH U3 AIEKTPOJIUTA COCTABA,
r/i. 240—280 cepuokuciioro Hukenst, 40—50 xnopucroro Hukens, 30—A40
6opuoit kucnotsl, 0,18-0,28mpousBoanoii 6enzocynbdokucnorsl, pH == 4—5,
Temmeparypa snexrpomnta 313—323K,-kaToxHas IIOTHOCTh ToKa2— 7A/mM®.

TpexciioliHOe HUKEJIEBOE TMOKPHITUE 110 CBOMM 3alllUTHBIM CBOMCTBaAM

MPEBOCXOUT MOKPBITUSI OJHOCIOWHBIE W JABYXCIOMHBIE TOM K€ TOJIIUHBL.
.YCKOpeHHbIe UCIbITaHUsI METOJ0M ,, KoppoakoT" oaHOCIONHBIX, JBYXCIONHBIX
U TPEXCIOWHBIX IIOKPBITUA PAaBHOM TOJILIMHBI, IIOKAa3ald, YTO OJMHAKOBAs
CTENEHb KOPPO3MOHHOTO pa3pylleHus HAOIIOMAETCS y TPEXCIOMHBIX MOKPBHITHIM
3a 12 1UKIIOB, y JBYXCIOWHBIX 32 5 IMKIOB, Y OJHOCIOWHBIX 3a 2 IUKJA
ucnbpiTaHuii. PaccMOTpeHO U yTBep:KIeHO

HA 3aCeJaHUM HHMKJI0BOH KOMHCCHHU

He(l)THHLIX AUCHUIIJINH



MHorocoiiHble TOKPBITUS C KCIOIb30BAHUEM HHUKENSI MOTYT MPUMEHSATHCS
st pOpMUPOBAHUSI MOPUCTHIX TOKPBITUM, KOTOPBIE MMOKa3bIBAIOT BBICOKYIO
s dexTuBHOCTD MpU paboTe HA TPEHUE B MPUCYTCTBUHU CMa3oK. B aTom ciyyae
Ha HHKEJIEBOC IMOKPBITHE HAHOCUTCS TOHKWHU cioi Hukens (0,5— 2 mkm) ¢
BHyTpeHHUMHU HanpsbkeHusmu 490—590MIla, ceepxy ocaxnaercs xpom. Ilox
JEUCTBUEM  BHYTPEHHHX  HaNpsHDKEHUH — O0Opa3yeTrcst  ceTka  TpeluH,
MIPOHU3BIBAIOIIAs BCIO cucTemy. Iy cTrabuin3anuy yucia TPEeIyH B AIEKTPOJIUT
BBOJIAT pa3IMYHbIE OpPTraHWYECKHWE JOOABKH, YBEIWYWBAIONINEC BHYTPCHHHE
HaNpsDKEeHUs, Takue, Kak 1-, 2-, 3¥puc-nponad ([S-IMaHOATOKCH) METHOHHHT,
MajleMHOBasl, sI0JI0UHasl, SHTApHAsL KUCJIOTHI U JIP.

MexaHu3M TMOBBIIIEHUS 3alMUTHON CHOCOOHOCTH XPOMOBBIX TOKPBITHH C
MUKPOTpPEIIMHAMU MTPU HAJIMYUU HUKEJS 3aKII0YaeTCS B TOM, YTO 33 CYET CETKU
MUKpPOTPEILIMH YBEIMYUBACTCA AaHOJHAS TIOBEPXHOCTh, B PE3YJNbTAT€ YEro
CHIKAETCSI KOPPO3UOHHBIA TOK CUCTEMBI. [[BYyXCI0MHOE XPOMOBOE ITOKPBITHE C
MMOCTETICHHBIM YBEJIWYCHUEM BHYTPEHHUX HANPSDKEHHH OT OCHOBHI MOJKET
dbopMupoBaThCS MO CHEAYIOIIEMY TEXHOJOTHYECKOMY IHKIy. B KadecTBe
MOJICIOSA, HEMOCPEICTBEHHO MPUJIETAIONIET0 K JKEJIe3HOW OCHOBE, HAHOCHUTCS
XpOMOBOE TOKDPBITUE U3 CTAHJAPTHOTO DOJEKTPOJIUTA WM CIIOH HUKE,
COZIEPIKAILET0 MEJIKME TOKOHEIPOBOAAIIME 4YacTHUIbl. BepxHui ciaou xpoma
(tommuuoir 0,25 MKM) HaHOCST Ha TMEPBBIA TOJCIOW W3 DIJIEKTPOJIMTOB,
colepkallux  CleluuaigbHble  100aBKH, oOecneuuBarolye  00pa3oBaHHE
PAaBHOMEPHO paCIpEACNICHHbIX MO BCEHl MOBEPXHOCTHM MHUKPOTpEIIMH. Takoi
s dexT yamie Bcero gocTUraercs BBeJAeHUEM cosieil ceneHa< Huxe npuBeneH
COCTaB 3JICKTPOJIUTA, HMCIOJIb3YEMbIH sl TOJy4deHus BToporo cios, r/m 250
XpoMoOBOro anrujapuaa, 2,5 cepuort kucinotel, 0,013 ceneHOBON KHCIIOTHI,
temmeparypa pacrBopa 315—317K, mioTHocTh TOKa 24 Alnwm.

JIJisi TOBBIIIIEHUST 3aIIUTHON CIOCOOHOCTH TOKPBITUH WX 00pabaThiBarOT
Pa3TUYHBIMKA COCTaBaMU, 3AMOJHSIONIMME CTPYKTYPHBIE WU CIydalHbBIE TOPBHI.
OOpaboTka XPOMOBOTO TIOKPHITHS B MPOMHUTHIBAIOIINX OIKUIKOCTAX TIPH
noBbIIeHHBIX TemnepaTypax (383—393K) cmocoOCTByeT ynajaeHHIO Biard u3
MOp Y TOBBIIIEHUIO 3aIIUTHOM CIIOCOOHOCTH XPOMOBBIX MOKpPHITHI. B kauecTBe
MPONUTHIBAIOIIAX COCTABOB HCIOJB3YIOT MACCUBUPYIOIINE PACTBOPHI (HUTPATHI,
docharel, Xxpomartbl), HHruOWpoBaHHble  cMasku  (AMC-3, K-17),
MOJMMEPH3YIOIIUECS] WA TTOBEPXHOCTHO-aKTUBHBIC BellecTBa (JIbHIHOE Macio,
kied b®, ruapodoOHas kpemHuitopraHnuueckas kuakocTh ['KIXK-94,
¢dToporacT, MOIUITHUICHUIP.

Jiist 3a1uThl AeTanei ra3oHeTenpoMbICIOBOTO 000PYI0BaHUs OT KOPPO3UH,
a TakXkKe Ui BOCCTAHOBJICHHS W3HOLIEHHBIX MOBEPXHOCTEH  IIUPOKOE
IPOMBIIVICHHOE MPUMEHEHUE MOJYYWIH pa3InyHble METOJbl METaUIM3alluH,
KJacCUPUIUpyeMble B 3aBUCHMOCTH OT HMCXOJHOTO COCTOSIHUS M croco0a
IJIABJICHUST PACTBUBIEMOT0 Marepuajiga. ODTOT METOJ[ YCICITHO MOXET OBITh
WCIIOJIH30BaH TSI MOTYYEHUS MHOTOCIIOMHBIX TTIOKPBITHH.

B mnocrmemHue TOMBI MMPOKO MPUMEHSIOT METAUIM3AIMOHHBIA METOJ]



IIJIa3MCHHOI'O HAaIIbIIICHU, HOSBOHHIOIHI/Iﬁ HAHOCHUTL JIIOOBIE MaTrcpuajibl, B TOM
YUCJIC TYIOIIaBKUC MCTAJlZIbl M OKHCIIbI, CO3JaBas IIOKPBLITUA C 3aJaHHBIMH
OKCILTyaTallHOHHBIMHA CBOMCTBaMU: PI?)HOCOCTOﬁKI’IC, KOppOBHOHHO-CTOﬁKI’IC,
)K&pOCTOﬁKPIC, QJICKTPOU3OJIALIMOHHBIC U JIP.

MeTaum3aiuoHHEIE IMOKPLITUA OTINYAIOTCA 3HAYUTEIbHOU IMMOPUCTOCTBIO U
qacTo COYCTAOTCA C IOJUMCPHBIMH ITOKPBITUAMH, oOecnieunBas aaATre3uro
IMoJIMMEpa K METAJIIy U BBICOKHME KOPPO3HOHHO-3allIUTHLIC CBOMCTBA CUCTEM.

Tema 3
HemeTaninueckue NOKPbITHS

3anUTHRIE HEMETAUTNYECKHE MOKPBITHS YCIEUIHO MPUMEHSIOT JJISl 3aIlUThI
ra3oHe(TENPOMBICIIOBOTO ¥ J0OBIBAIOIIEr0 000pynOBaHHs, OYpPWIBHBIX |
HACOCHO-KOMITPECCOPHBIX TPYO, MAarUCTPaIbHBIX U MIPOMBICIOBBIX T'a30MPOBOIOB,
pe3epByapoB M Pa3IMYHBIX TEXHOJOTMYECKHX €MKOCTEH, JeTajieil HacoCoB U Jp.
Hanecenmne monmMepHBIX MOKPHITHIM Ha JElIeBble U HeNe(DUIUTHBIE CTAU JAeT
3HAYUTENbHYI0 OSKOHOMHIO CpEACTB TMpPH COOPYKEHUH U OIKCIUTyaTalllH
pa3IMYHBIX O0BEKTOB HEPTSIHON MPOMBIIIIEHHOCTH.

K HemeraqMyeckuM TMOKPBITUSAM, MNPUMEHSIEMBIM ISl  TOBBIIICHUS
JI0JITOBEYHOCTH HE(TEra3onpoMbICIOBOrO U J0OBIBAIOIIETO0 00OpYIOBaHUS,
NPEIbIBIISETCS KOMIUIEKC OOIIMX TpeOOBaHUi, TAKMX, KaK BBICOKAsT XMMUYECKas
CTOHKOCTb, 3JIACTUYHOCTH, TEPMOCTONKOCTh, MPOYHOCTH CLEIUICHUS C OCHOBOW,
OTCYTCTBUE OTPULIATENILHOTO BIUSHHS TOKPHITHS Ha MaTepual OCHOBHL. B
3aBHCUMOCTH OT YCJOBUH SKCIUTyaTallMd MOKPHITHE BBIMOJHSAET ONpEaeICHHbIC
cnenupuryeckre QYHKIMM: 3alUIIAET OT MEXaHWYECKOro M THAPOaOpa3UBHOTO
U3HOCa, O00ecreynBaeT TEPMOU3ONALUIO CHCTEMBI, MPENSTCTBYET OTIOKEHHIO



cojieii U mapaduHa, CO3JAaeT 3alIUTYy B YCIOBHUSX DPA3NUYHBIX BHUIOB CHUJIOBBIX
Harpy>)keHUd W TpU  KOPPO3MOHHO-MEXaHWYECKOM  BO3JCWUCTBUHM B
HABOJIOPOKHUBAIOIINX Cpeaax,

[To maHHBIM pa3NMUYHBIX 3apyOekKHBIX (GUPM, TOJIUMEPHBIE TOKPBITHS
YBEJIUYUBAIOT CPOK CIyKObl TpyO, NMpUMEHseMbIX B OypeHuu, B 2—4 pasa, a
npuMeHsieMbIX B 100bide — B 10—12pa3. Tak, Ha HedTerazoBbix pa3zpaboTKax
3amagnoro Texaca (CILHA) cpok ciykObl HaCOCHO-KOMIIPECCOPHBIX TPYO,
WCIIOJIB3YeMBIX JIJII HArHETaHWsI B TUIACT BOJBI C YIJIGKUCHIBIM Ta30M IMpH
temnepatype 10 323K, yBenmunumics ¢ 3 mec (6e3 mokpeitust) 10 6 net (TpyOsl ¢
MOJIMMEPHBIM TIOKPBITHEM).

Bonpoc 3.1 MexaHu3M 3alIUTHOIO JAeiicTBUA
HeMeTA/UTHYeCKUX MOKPBITHI 0T Koppo3uu [1]

CornacHO COBPEMEHHBIM MPEJACTABICHUAM, MEXAHU3M 3AIUTHOTO JCHCTBUS
HEMETAJUTMYECKUX MOKPBITUM CBA3aH KaK C U30JUPYIOIINM AEHCTBUEM, TaK U C
BIIUSIHUEM  HA  DJICKTPOXMMHYECKME  MPOIECCHl, MNPOTEKAIOMIUE O]
HEMETAJUTMYECKON IUICHKOW. OKpaHUpYyIOUlee JEWCTBUE HEMETALIMYECKUX
MOKPBITHIA OOYCJIOBJIICHO MX CITOCOOHOCTBIO 3aMenyisiTh AUGPGY3UI0 U TIEPEeHOC
yepe3 NOKPBITHE KOMIIOHEHTOB KOPPO3MOHHO-aKTUBHOM CPEAbl K MOBEPXHOCTH
METajula U OMNPENEISIETCd B 3HAYUTEIBHOMW CTENEHU MOPUCTOCTH MOKPBITHM.
[IpOHMKHOBEHHE SJICKTPOIUTA YEPE3 MOPBI MOKPBITHS HIM YEpPe3 MEKMO-
JICKYJIIpPHBIE HECOBEPIICHCTBA IICHKOOOPA3YIOMIero BeliecTBa (B Iporecce
TEIJIOBOTO JIBMDKEHHS) TPOUCXOAWT TIOJ JEHCTBHEM KAIMMJUISIPHBIX —CHII.
OcMmoTHYEeCKOE JaBJICHUE, BO3HUKAIOUIEE BCIEACTBUE MEepenaa KOHIECHTpAIUU
AJIEKTPOJINTA HA TMOBEPXHOCTHM KANWUIAPHOW TIUICHKH, KOHTAKTHPYIOUIEH C
BHEIIIHEW Cpeliod, Mpuierarmolieid K 3aluiaeMoMy MeTauly, CIOCOOCTBYET
muddy3un cpeapl yepe3 NokpeiTHe. [Ipu 0CMOTHYECKOM TEepeMEIleHUH BJIaru
yepe3 TUICHKY JIaBJICHHME MOXET ObITh OOJbIle, YeM CHila ajre3ud IUICHKH K
METaJly, B PE3yJIbTAT€ YEro MPOUCXOAUT JIOKAJbHBIM OTPBIB IUIEHKU OT MO-
BEPXHOCTH MeETa/lIa, YTO TPUBOAUT K OOpPA30BaHMIO B3AYTUW U Iy3BIPEH,
ABJSAIOIIMXCS ~ MEPBOHAYAIBHBIM  OYAaroM  KOPPO3MOHHOTO  MOPAXKEHUS
METAJINYECKON OCHOBHI.

Ha ckopocts 1 HanpaBiieHUE 3JIEKTPOOCMOTHYECKOTO IEPEHOCA BIIark 4epe3
MeMOpaHy (ITOKpBITHE) OKa3bIBaeT BIHUSHUE 3HAK AICKTPUUYCCKOTO 3apsaa Ha
CTEHKAaX Kanmuwjuisipa IUJIEHKU. OJIEKTPOOCMOTHYECKAs] AKTUBHOCTh ILUICHKHU
CHIDKAETCSd C YMEHBIICHHMEM BEJIWYMHBI 3apsjaa. Ha 3ammrtHOE neincTBue
MOKPBITUSI OKA3bIBAECT BIMSHUE HMOHHAS MPOBOJMMOCTH MOJMMEPHOW ILJICHKH,
KOTOpasi 3aBUCUT OT CBOWCTBA UM CTPYKTypbl mnogumepa. Hanuuuu
MPEUMYIIIECTBEHHO  KaTMOHHOW  MPOBOJUMOCTH  CBUJETEIBCTBYET 00
OTPULIATEIILHOM 3apsji€, @ AHUOHHOW MPOBOJAMMOCTA — O IMOJIOKUTEIHLHOM
3apsiie MICHKHU.

Ha nuddy3nonnsie cBOHCTBa MOJIMMEPHBIX MOKPHITUM OKa3bIBACT BIUSIHUE
CTPYKTypa IUIEHKH, KOTOpas 3aBUCUT OT MPHUPOJIbI MOJUMEpa U crocoda ero



HAHECECHUS.

[ToxpbITHST HA OCHOBE JIMHEUHBIX IOJMMEPOB C BOJOKHUCTOM CTPYKTYpPOWU
MMEIOT 00Jiee BBICOKYIO MPOHHUIIAEMOCTh, YEM HA OCHOBE IMOJUMEPOB C TpPEX-
MEpHOHN ceTuaTol CTpyKTypoul. [lokpeiTHs, chopMUpOBaHHBIE U3 TOJIUMEPOB,
00pa3yIoluX KPUCTALIUYECKYIO CTPYKTYpPY, HMEIOT HHU3KUKA KO3(hUIMeHT

audy3un.

IlokpriTHE ...... OnokcuaHag OnokcugHas [lommdTriien Ilenomnact
HIIIMaTJICBKaA IIODOIIKOBAaA BBICOKOI'O
OH-001( Khacka NaBIICHUS
TT-ATT-117
Kosdbdbumuent
IMPOHNIACMOCTH
(recm)/ (cM®+9,98+10° 610 6,2 «10" 1,42 «10"

OTu fAaHHBIE TMOKa3bIBalOT, 4TO BpeMs Aud¢y3uu BOIbI 4epe3 IUICHKY
HE3HAYUTEIBHO MO CPABHEHHIO CO CPOKOM CIY>KObI MOJIMMEPHBIX TMOKPBITHIA,
MO3TOMY PEIAOIIAsl pOib IPUHAMIEKUT HE IKPAHUPYIOIIeH QYyHKIIMU MIICHKH, a
ANEKTPOXUMUYECKOMY MOBEJACHHUIO METAIIA MO/ TIOKPBITHEM.

B 3aBUCMMOCTH OT NPUPOJIbI BBOJUMBIX KOMIIOHEHTOB MEXAHHU3M 3aLIUTHOTO
NEUCTBUS HEMETAJUIMYECKUX TMOKPBITHM CBS3BIBAIOT C BIWSHUEM HX Ha
MIPOTEKAHUE BJEKTPOXUMHUYECKUX PEAKLUMH: C MACCUBUPYIOUIMM JEHCTBHEM Ha
MOKPBIBAEMBIM MeTal, OOecreueHueM 3a CuYeT BBOJAMMBIX KOMIIOHEHTOB
KaTOAHOW 3alIUThl, 00pa30BaAHHEM TPYAHOPACTBOPUMBIX MPOIYKTOB KOPPO3UH,
KOTOpBIE CHUKAIOT CKOPOCTh UG (y3un arpeCCUBHOTO areHTa K MeTajlly.

BBeneHrne B MOKpHITHE HMHTHOMPYIOIIMX J00ABOK, PACTBOPUMBIX B BOJE;
IPUBOJUT K UX aJCOpPOLMM Ha aKTUBHBIX LIEHTpax MeTajlja MOJ IUVIEHKOW IOK-
peiThsA. OJTHAKO B 3TOM CIIy4ae CHHXKAIOTCs OapbepHble (DYHKIUU IIJIEHKHU 33 CUET
BBIMBIBAHUS BOJOW 100ABOK, MIPOUCXOJUT YCUJIEHHE OCMOTUYECKOTO SIBJICHMS, a
TAaKXXE€ MOXKET CHWXKATbCA aATE€3MOHHAs CBA3b IUIEHOK C METAJUIOM B PE3yJIbTATE
KOHKYPEHTHOM aficopOunu MHruOuTopa v GyHKIIMOHATIBHBIX TPYII MOJIUMEPHOM
IIJIEHKHU.

[loBbIlIEeHNE aATre3MOHHOM CBSA3M MOKPBITHUS C OCHOBOW SIBJISIETCS Ooee
3¢ (EKTUBHBIM METOJOM YIIYUILIEHUS 3alUUTHON CIOCOOHOCTH HEMETaJUIMYECKUX
NOKpPBITHI. BBICOKas MPOYHOCTH CHEMJICHUS TMOKPBITUS C MeTauioM obec-
[EYUBAETCA 3a CUET XEMOCOPOLIMOHHOW CBSA3M NPU B3aUMOAECHCTBUM AKTUBHBIX
(YHKIIMOHAJIBHBIX TPYMIl KaK CAaMHUX IUIEHKOOOpAa3yIOUIUX, TaK U OTBEPAUTEIEH,
BYJIKAHM3ATOPOB, MOAM(PUUMPYIOIIUX J00aBOK C AKTUBHBIMU LIEHTPAMHU
nosepxHoctu Merawia. ITAB Moryr cioyxute Takke NpHUMEHSIEMBIE Op-
IraHUYECKUE PACTBOPUTENN. TOJIYOJ, TENTaH U Jp.

IIpy >TOM CHM)KaeTcsi BEPOSITHOCTh AJCOPOLMM HOHOB JJIEKTPOJIUTA,
IIPOHUKAIOLIET0 4Yepe3 MOpbl K IMOBEPXHOCTU METAILIA, 3aTPYyAHSACTCS PEaAKLUs
MOHM3AIMK MeTajla, XeMOCOPOLMOHHAs TJIEHKAa MPENATCTBYeT 00pa30BaHUIO
IPOIYKTOB KOPPO3HH, MIPUBOASAIIMX K CHUKEHUIO aICOPOLIMOHHOM CBS3H.



Benuunna aare3noHHON CBSI3M MOKPBITHSI ¢ METAIOM 3aBUCHUT TIPEXKIIC BCETO
OT HaJWYMs TMOJSAPHBIX (GYHKIMOHANBHBIX rpymn (tadna. 17). IlokpeiTus Ha
ocHOBe (heHONMPOpPMATBAETUIHBIX, QJIKHUIHBIX, OMOKCHIHBIX CMOJ HMEIOT
aKTUBHbIC (DYHKIIMOHAIBHBIE TPYNIBl H o0damaroT Oonee 3HAYUTEITHHOU
MPOYHOCTHIO CIEIUICHHS, YeM TIOKPHITHS Ha OCHOBE IMOJIMATUIICHA, TIEHTAIIACTA,
¢Topormacta, B TO BpeMs KaK WX CONPOTHUBIECHUE TMOTOKY OHJIEKTPOJIUTA U
BOJIOTIOTJIONICHAIO  HE3HAYUTENBHO.  3amUTHBIA  3PQPEKT  yCHUIHMBaeTCs
WHTHOMPYIONTUM JIEWCTBHEM KOMIIOHEHTOB, MPUBOASIINX MOBEPXHOCTh METaJlIa
B aICOPOLIMOHHO-TTACCUBHOE COCTOSTHUE.

JIIst  TOKpBITUH, XapaKTePU3YIOMUXCSA OTCYTCTBHEM SIBHO BBIPAKCHHBIX

(GYHKIMOHAIBHBIX Tpymnil (MOJUATUIICH, TIEHTOIUTACT, (roporuiact), oOpazoBa-
HHE XEMOCOPOMPOBAHHOM aIre3MOHHOW CBA3HM TOJMMEpPa C METalIOM MOXKET
JIOCTUTaThCSI ONMTHMAIBHBIM PEKUMOM TEPMHUYECKOH 00pabOTKH, a Takke 3a
CUeT XHMHYECKOTO MOJU(PHUIMPOBAHUS TOBEPXHOCTH, MPHUBOIAIIETO K
MOBBIIIEHUIO CTAaOWMJIBHOCTH aare3sud B BOAE M dJiekTponurtax. Hampumep,
TepMO0oOpaboTKa (PTOPIOHOBOTO TMOKPHITHS Ha OCHOBE comonumepa 321
HNPUBOJAUT K JECTPYKIUH TOJMMEpa ¢ 00pa30BaHUEM DPEaKIMOHHOCIIOCOOHBIX
[IEHTPOB, B3aUMOJICHCTBYIOIINX C aKTHUBHBIMH LIEHTPAMHU MeTallia. MPOYHOCTD
CIETUUICHHS TIOKPBITHS ¢ OCHOBOM foctruraetT 12—20Mlla .
CoBMeleHrEe OJTUMEPHBIX MaTEPUATOB PA3TUYHBIX KIACCOB U

Tabmuma 17

OcHoBHBbIE (PYHKIIHOHAJIbHBIE TPYIIBI, OCYIIECTBISIOIIHE
aJcOPOLMOHHYIO CBSI3b € METAJIJIOM, M IPOTOTHUIIBI
HHTUOUTOPOB

Tunel cMOJI M OTBEpAUTENHN | BIM3KOE O XUMUYECKOU OyHKIMOHAJIBHBIE

CTPYKTYPE OpraHu4eCcKOe

COC/TMHECHHE
JlnBrHUIAeTKIeHOBbIM JIak  [Ipon3BoaHbIe Tponapruino- HenacklenHas
STUHOJIb BOI'O CIIUPTa HOBAasl CBSI3b
[ToTMBUHUIITUDUTUHOBBIE Buanunmupunmne ATOoM a3oTa
CMOJIBI e
ONOKCUIHBIE CMOJIBI Oxkucsk sTuneHa, nponwieHa [erepoaTom

KaMeHHOYFOJ'IBHBIe CMOJIbI

[IponsBoaHbIE IMPHUINHA,

B DIIOKCU-TPVYIIITAX
ATOMBI a3ora
reTepo-



Cononumeps! anudaruiec-

KHX COETMHEHHH C KapOo-

HOBBIMH KHUCJIOTAMH (CTPI

DOJI C MAJIEUKOBBIM aHTH/I
DUIIOM)

XHWHOJIMHA

MastenHoBas KUCJIoTa

OHUKJIaX KOMIIOHCHTOB

KAMEHHOVIOTRHOUT
JIbI

KapOokcunbHbie
TPYIIIBI

OTtBepaurenu I'erepouuknuueckue amu  I'erepoaTom a3ora B
HBI. HIUPUIWHEI, IIUIIEDA3UH, IUKIIE
MMUTIEDUINH. THDDOJININH.
MopdosnH, aHa0a3uH 1 UX
IIDOU3BOIIHBIE
OTBepOUTEIID. MoueBuHa. MeJIaMUH. UMH- ['eTepoaToMbl a30Ta.
J1a30J1, HUTPO3aMHUHBI AMHUHOTI'DYIIIEI
Bynkanusupyroriue Tuzanumy, MepKkanTouMu- ['eTepoatomsl a3ota u
Na3aJIMH, MEPKaNTOOCH30TH- CepBI
areHThl

CO37JaHUE MHOTOCIIOMHBIX CHCTEM IO3BOJISIIOT OOECMEYUTh OJITOBPEMEHHYIO
3amuTy o0opynoBanusi. Hambosiee mepcrieKTUBHOE HAIpaBJIEHUE MOBBIIICHUS
3¢ (PEKTUBHOCTH AHTUKOPPO3HOHHBIX MOJUMEPHBIX MOKPBITH — 3TO paspa-
00TKa TMOJMMEPHBIX KOMIIO3UIIMK aJAre3MOHHO-UHTHOUPYIOLIEro JAercTBus,
KOMITOHEHTHI KOTOPOM 00ECreynBalOT MPOYHYIO XEMOCOPOLIMOHHYIO aJIr€3UOH-
HYIO CBSI3b C TOBEPXHOCTHIO METaJIa B Ipoliecce (OpMUPOBAHUS MOTUMEPHOTO
CJIOS U MHTHOMpYIOLee ASHCTBUE B IPOLIECCE IKCILTyaTalUU TTOKPBITHS.

3.2IIPUMEHEHUE HEMETAJUVIMYECKHX
SAIIUTHBIX NIOKPBITUMH [1]

B Hacrosiiee Bpemsi HanOoJee IMUPOKO HCIONb3YIOT MOKPBHITUS HAa OCHOBE
benonpopManbACTUAHBIX, (QYPHIOBBIX, AMOKCHIHBIX, MOJUIPUPHBIX CMOJ, a
TaK)K€ HA OCHOBE pAa3JIMYHBIX MOJUMEPHBIX KoMMo3uuui. Jlns wu3omsauun
HApy>KHOM M BHYTpPEHHEW IMOBEPXHOCTEH TpyOONpPOBOJOB HCIONB3YIOT IOJHU-
MEpHbIE MaTepUabl HA OCHOBE TEPMOILIACTOB.

Hns  dopmupoBanust  (GeHOIPOPMATBACTUAHBIX MOKPHITUH  MPUMEHSIOT
0akenutoBble kpacku DJI-723, OJI-724-1, DJI-724-2, npeactapistonme codbou
CYCIICH3HIO IIMHKA U aJTIOMUHUS B 0AKETUTOBOM JaKe. JTU KPACKU MOCTABIIAIOTCS
B BUJe Tpex Noiy¢hadbpukaToB: 0aKeIMTOBOIO JaKa MapKu A, CIUPTOBON MaCThI



IIMHKOBOTO KPOHA U ATFOMUHUEBOM Ty IPHI.

[ToxpbiTust Ha OCHOBE (PeHONPOPMANBAETUIHON CMOJBI HCHOJB3YIOT IS
3alIUTBl  OT KOPPO3UWM BHYTPEHHHX TOBEPXHOCTEH He(PTEnpOMBICIOBBIX
pe3epByapoB U E€MKOCTEW BCEX THUIIOB M Ha3HAYeHUM JUIs ci1aboarpecCHBHBIX
YCIIOBUH 3KCIUTyaTallly, KOTJa cojaepkanue kuciaoponaa He npesbimaet 0,2 mr/n,
a CKOPOCTb KOPPO3MOHHOIO pa3pylIeHUs] METallla B CpeJie HaXOUTCS B Mpeenax
0,02-0,050/ (M? * u).

Moaudukanusi TakKux MOKPHITHA PA3TMIHBIMH KOMIIOHEHTAMU TO3BOJISET
YIY4IIUTh TEXHOJOTMYECKHEe U HSKCIUTyaTallMOHHBIE cBoiicTBa. Hampumep,
XOpOIIHE HKCILTyaTAlIMOHHbIE XapaKTEPUCTUKU JJI 3aIIUThI OT KOPPO3UH TPYO U
BOJIOBOJIOB TOKA3aJI0 MOKPBITHE HA OCHOBE 0AKETMTOBOIO M ATMOKCHIHOTO JIaKa C
n00aBJIEHHEM THUTAHOBOI'O MOPOIIKa M ypoTponuHa. [IpenmyinecTBo MOKPHITHS
— €ro CocoOHOCTh K CaMOOTBEPKACHHUIO. BBeieHe ypoTponrHa — aKTUBAaTOpa
CYIIKH, 00JIaAI0Mer0o WHTHOMPYIONUM JICHCTBUEM, OOCCIIEYMBACT CHIDKCHHE
BPEMEHU CYIIKHU U3/ENIUS C TTOKPHITUEM U YBEJIMYUBAET KOPPO3ZHMOHHO-3ALTUTHBIC
CBOMCTBa TMOKpBHITHS. B KkauecTBe HAMOJHUTENS MNPUMEHSIOT ChepudecKui
MOPOIIOK THUTaHa ¢ XuMu4yeckoil akTuBHOCThI0O 88—90 %. BBenenue mopoika
TUTaHAa YBEJIMUYMUBAECT KOPPOZUOHHYIO CTOMKOCTD MOKPBITHS.

B kadectBe TpyHTOBKM MOJ MOKpHITHS mnpuMeHstoT coctaB DJ[-O3K
KOPUYHEBBIA MPEACTABISAIONNNA COO0 CYCIIeH31I0 MMMEHTOB U HAIIOJTHUTENICH B
JaKkax Ha OCHOBE CHHTETHYECKUX (PeHOoN(DOopManbAETUIHBIX COJIeH, B KOTOPYIO
nepes npuMeHeHueM ao00apisitor S5 % cukkaruBa HD-1, pactBoputeneM CiyKUT
KCHJIOJI MJIM COJIbBEHT KaMEHHOYTOJIBHBIN. BpeMs cymku npu temmneparype 291-
294K ne 6onee 124, npu 373-383K - 35MuH.

['pyHTOBKM Ha OCHOBE (DEHOJBHBIX CMOJI YIYYIIAIOT aJAre3ur0 MU
MPOTUBOKOPPO3UOHHBIE CBOWMCTBA cucTeMbl MOkpbiTUil. B CIHIA mwmpoko
UCIIOJIb3YIOT OIBIT HAHECEHUsS] TPYHTOBKM Ha OCHOBE (DEHOJIbHBIX CMOJ Ha
MOBEPXHOCTh OYpHIIbHBIX TPYO, Ha KOTOpbIE HAMBUISIOT 3MOKCUAHO-()EHOIbHBIC
MOJINMEPHBIE MaTePUATIBI.

[loBbIlIEHHE 3alUTHBIX CBOWCTB TMOJMMEPHBIX TOKPHITUI Ha OCHOBE
AMOKCUIHO-(PEHONBHBIX KOMIO3UIMI, SKCIUTyaTUPYIOIIMXCS TMpU Tepenane
temriepatyp 233-333K B KHCIIBIX U MIEIIOYHBIX CPEeAax, TOCTUTACTCS BBEICHUEM
B KaueCTBE HAMOJHUTENS rpaduTa.

Haunbonee mmpokoe MNPOMBIIIIEHHOE HCIOJIb30BAHUE HMMEIOT SIOKCHUJIHBIE
MOKPBITHSI, KOTOPbIE MOTYT OBITh MOJYyYE€HBI HA OCHOBE HEMOAM(PHUITMPOBAHHBIX
AMOKCUHBIX CMOJI.

Jlnst 3auThl OT KOPPO3HMM B MOPCKOW M MPECHON BOJAE METALTUYECKUX
MOBEPXHOCTEH THUJIPOTEXHUYECKUX COOPYKEHHM YCHEUIHO MPUMEHSIOT 3Malld
DI1-419 fa ocHoBe cmoubl D/1-14,9/1-16) u DI1-420 (@Ha ocHoBe cmodsl D/1-20),
MPEACTABIISIONINE COOOM CYCHEH3UI0 MUTMEHTOB M HAMOJHUTENEH B pacTBOpE
AMOKCUIHOM CMOJBI € J00aBlieHHEM IUIacTU(hUKATOpa—CIaHIETUPOIUZHOTO
JICII-1. Jlng »skcrulyaTallMd HW3ACIMM B YCIOBHUSX IOBBIIIEHHOW BIIAXKHOCTH



npuMmeHsroT dManu OI1-969, DI1-793 (a ocHoBe cmonbl 3J1-20), koTOphIC
COXPaHSIOT JITUTCIBHOEC BPEMsI CBOM 3alllUTHBIC CBOMCTBA IPH 3HAYUTCIHBHOM
nepermnaje remnepatyp (213-423K).

[ToxpeITHSI HA OCHOBE AMOKCHIHBIX CMOJ 00JIaJal0T BBICOKMMH 3aIlUTHBIMHU
CBOMCTBaMHM B CEpOBOIOPOJICOACPIKAILIUX CpeaX.

B Ta6n. 18 mpuBenensl naliibie 0 CKOPOCTU KOPPO3UH CTATH C TTOJTMMEPHBIMU
nokpeITHsMU B 3 %+oM pactBope NaCl, HaCHIIIIEHHOM CEpOBOIOPOAOM | 10 2,1-
2,21/n.

bapbepHbiii 3hPEeKT I8 SMOKCHIHBIX TMOKPBITHA BHIPAKEH MEHEe 3HAYM-
TEJIHHO M Ha MOPSIOK HIDKE, YeM JIJIS TTOJIMATUJICHA, IICHTAIIacTa.

3ammTHBIA 3P GEKT KOMITO3UIMA HAa OCHOBE SMOKCHIHBIX CMOJI K HaBOJO-
POKMBAHHUIO CBSI3aH B OCHOBHOM C BBICOKOM aJr¢3MOHHON CIOCOOHOCTBIO 3TOH
IPYIIBI MOJUMEPOB K cTanu. [IpodHas XeMOCOpPOITMOHHAS CBS3b IMOKPBITHS CO
CTaJBI0 TIPOMCXOMUT 3a CUET TeTepoaToMa KHUCJIOPOJa B JIMOKCHU-TPYNIaX H
reTepoaToMa a3oTa B OTBEPIUTEIC.

Tabauma 18. Ckopocts koppo3uu ctanu 20 mm/ron

[TonmmMepHOE TTOKPBITHE Bpewms ucnbiranuii, cyt

50 100 150 200
be3 mokpeITus 0,2¢ 0,14¢ 0,12t 0,13«
DMOKCUNTHRIT KOMTIAVHT
TT1-ATT-177 0 0 0 00A4A: 0 00AR:
ATT-00-10 0 0 NNAK: 0 0R2¢ 0 02K
[lenTamnacT 0 0 0 0

B ycnoBusix craruyeckoil BOIOPOIHON YCTaJOCTH MPUMEHEHUE IMOKCUAHBIX
MOKPBITHH TaK ke 3pPEKTUBHO.

Bnusinue BenMUMHBI PACTATHBAIONIMX HANPSDKEHWH HA HABOJAOPOXKHBAHUE
CTaJIM U Ha U3MEHEHHE €€ TUIACTUYHOCTH BUIHO U3 Ta0a. 19

[ToBpIlIEeHNE TIACTUYHOCTH TMOJHUMEPHBIX IJICHOK CIOCOOCTBYET COXpaHe-

HUIO 3aIUTHBIX CBOWCTB MOKPBHITUH B YCIOBHUSX 3HAKONEPEMEHHBIX M pacTs-
T'MBAIOIIUX HArpy30K B KOPPO3HMOHHO-aKTUBHBIX CpeAax, B TOM YHCIE IpH
HABOJOPOKUBAHUH, MPU ITOM Ba)KHA CIIOCOOHOCTH MOKPBITHI COXPAHATH CBOIO
ANIACTUYHOCTH B TPOIECCE JUIMTEIBHOW OHKCIUTyaTallid M MpPH HU3MEHEHHH
temnepatyp. B kauecTBe miacTuuKaTOpOB, OOECHEUUBAIOIIUX COXpPAaHEHUE
3IIACTUYHOCTH SMOKCHIHBIX MOKPBITUN, MPUMEHSIOT TuOyTHI(TaIaT, Macuaodpup
JID-5 (na 6a3e cunternueckux Kucnot ¢ppakuuu Cs - Cg U AUITHIICHTIIMKOIIS),
[1-3 - cnoxxHbIi 3¢pUp NEHTAIPUTPUTA U CUHTETUUYECKHUX KHUPHBIX (pakiuid Cs-Cq
u 11p. Bricokumu mnactuuuupyonmmMu cBoiictBaMu ob0aanaet macioddup JIO-



5, BBeZIeHNE KOTOPOTO B AMOKCHIHYI0 KOMITO3HUIIMIO 00SCTICUMBAET IIACTHYHOCTh
MOKPBITUS HA JJIUTEIHHOE BpPEMs, B TOM YHCJIE MPU HU3KUX TeMIepaTypax.
ONOKCUIHBIE  KOMIIAyHABI, IUIacTU(UIMpPOBaHHBIE  Maciodpupom  JID-5,
NPUMEHSIOT JJIsl 3allUThl OT KOPPO3WUM BHYTPEHHEH NOBEPXHOCTH HACOCHO-
KOMITPECCOPHBIX TPYO, KOTOPHIE IKCIUTYaTUPYIOT Ha CEPOBOJOPOICOACPIKAITUX
HEPTSHBIX MECTOPOKICHUSIX.

Jiist obecrieueHus] TONTOBEYHOCTH CTAM C TOJUMEPHBIM TOKPBITHEM IPH
IMUKJIMYECKUX U PACTATUBAIONINX HAarpy3Kax B CEPOBOAOPOJCOACPKANIUX Cpeax
HEOOXOJMMO TOHHW3UTh TPOHHUIIAEMOCTh TUICHKH. [lo3TOMy HCIONB3YIOT
MHOTOCIIOHBIE CUCTEMBl MOKPHITUH, B TOM 4YHCJIE€ Ha OCHOBE pa3IUYHBIX
MatepuanoB. J[Jig 3amuThl OT KOPPO3UH OOOPYIOBAaHUSI B KECTKUX YCIOBHSX,
COJIEpIKAIIX CEPOBOJIOPOA U KHUCIOPOJA, HCIOIB3YIOT CHCTEMY TMOKPBITHH,
coctrosiiyro u3 5 cnoeB mmatiaeBku II1-0010 u 5 cnoe smanu O11-773 npu
obme#t TommuHe cnos 190mMkMm.

OMOKCUIHO-KaMEHHYTOJIbHBIC U AMOKCU(EHOTHbHO-KAMEHHOYTOJILHBIC
KOMIIO3UIIMK  O0JaaloT  BBICOKOM  KOPPO3MOHHOM  CTOWKOCTBIO, KOTOpas
obecreunBaeTcsl BBICOKOM aAre3MOHHON TPOYHOCTHIO TMOKPHITHUS K METasuly, a
TaK)Ke MHTUOUPYIOIINM JIEHCTBUEM BXOSAIINX B HUX apPOMaTHYECKUX U

Ta6nual9. KonmuecTBo aicopOMpPOBaHHOIO CTAJIBIO BOJOPO/IA, em100 1

PacrsaruBatomee  |bes mokpeiThs C mokpeITHEM

HaIPsKECHUE

e ATIOKCUTHAS ATIOKCUIHAS
TPYHT-IINATIEBKA |TOPOIII-
OI1-001C KOBasl Kpacka

0 1,3¢€ 0,1c 0,0¢

0,5Q 2,11 0,31 0,25

0,7 Q 2,76 0,54 0,42

0,9Q 3,55 0,71 0,53
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Puc. 25.3aBHCUMOCTh CTOWKOCTH MOKPBITUS OT BPEMEHHU HUCIIBITAHUN B MHUHEPAJIU-
30BaHHO# (2,71/1) apTe3nanckoii Bojae. [IokpbITHS:

1 - 3MOKCHUAHO-KAaMEHHOYTOJIbHOE, 2 - JUBHHUJIAIETUICHOBOEC; 3 - MEPXJIOPBU-
HUJIOBOE; 4 - 3TIOKCUHOE, D - MOJUBUHWIOYTHPAIbHOE; 6 - AIKUTHOCTUPOJIBHOE

DONOKCUIHO-TaKoBYl0 Kommo3uiuio tuma sMmanu  CII-OK-4 Ha ocHoBe
snokcuaHo 3/[-16 M KaMEHHOYrOJIbHOW CMOJI YCHENIHO MCHOJB3YIOT s
3aIUATHI BOJIOBOJIOB, MOPCKUX TPYOOIIPOBOIOB.

J171s1 TOBBILLIEHUSI U3HOCOCTOMKOCTH MOKPBHITUIM HA OCHOBE 3MOKCUIHBIX CMOJI B

HUX BBOJST pa3jiMYHble HAMOJHUTEIU. BBejeHHe Kene3Horo MopolKka B
AMOKCUIHYIO KOMITO3UIINIO cocTaBa, Mac.4. 100 —cmonst D/1-5 nmm D/1-6;
10-15 mubyrundramara (JAb®P); 10-15 orBepautens NOIUITHICHIOIHAMHUH
MO3BOJIMIIO B 3—5 pa3 MOBBICUTh U3HOCOCTOMKOCTH MOBEPXHOCTH MO CPABHEHUIO
C TOKpeITHEM Oe3 HamosHutTens. [loKpeITHE WCMONB3YIOT IS 3aIUTHl OT
KOPPO3UHM U W3HOCA BHYTPEHHEW MOBEPXHOCTHM HACOCHBIX TPYO, MPUMEHSIEMBIX
IIPU HACOCHOM CITOC00€ 100bIYM HE(TH.

B oreuecTBEHHOM NPaKkTHKE HIMPOKO NPUMEHSAIOT KPEMHMUOPTaHUYECKUE
JaKOKpaco4Hble MaTepuaibl, Takue, kak KO-08,K0O-835,K0-831,KO- 075,
KO-85, o6namatomme MOpPO30YCTOMYMBOCTBIO, aTMOC(EPOCTONKOCTBIO TpHU
HaJM4HUH BBICOKOTO coaepxanus O, u H, 8.

Omane KO-198, wusrorosneHHas ¢ wucrnoiab3oBaHueM Jjaka KO-831 u
WHTUOMPYIOUIEr0 MUTMEHTA, MOKa3aia BICOKUE MPOTUBOKOPPO3UOHHBIE CBOMCTBA
IIPY 3alIUTe CTAJbHBIX IMOBEPXHOCTEH pe3epByapoB. [yt paboTel 000PYyIOBaHUS
npu nepenage temneparyp 233—303K pexomenayrores smanun KO-811 u-KO-
334.

3ammTa OT KOPPO3UU KPYMHOTAOAPUTHBIX W3JEIUN, HAIpUMEP TPyO, MOXKET
OBITh JOCTUTHYTA MPUMEHEHUEM TTOJUITHICHOBOH TUICHKHU.

C navana 70X TOMOB B KayeCTBE H3OJUPYIOMIETO TOKPBITUS IS 3aIUTHI
BHEIIIHEH MOBEPXHOCTH TPYO OT Koppo3uu (0COOEHHO TpyO OOJIBIIOrO AMaMeTpa)
BMECTO MPUMEHSEMbIX TOKPBITUN Ha OUTYMHOI OCHOBE MCHOJIB3YIOT MOKPHITHE HA
OCHOBE TMOJUATHICHAa, HAHOCUMOE Pa3IUYHBIMHU criocobamu. [lommaTuiaeHOBBIC
MOKPBITUST UMEIOT TPEUMYIIECTBA MO0 CPABHEHHUIO C MOKPBITUAMH Ha OWTYMHOU
ocHoBe. OHHU XOpOILIO COXPAHSIIOTCS B YCJIOBHUSIX 3HAUYMTEILHOIO IIepenanaa



TeMIiepaTyp, o0Jaal0T BHICOKOM MEXaHMYECKOM MPOYHOCThIO, CTOMKOCTHIO MPH
BO3JICCTBHUSX  arpeCCUBHBIX  KOMIIOHEHTOB  IIOYBEHHOM  KOppPO3UHM U
MUKpPOOPraHU3MOB, a TakKXK€ CTOMKM B aTMOC(HEpHBIX YCIOBUAX HE(PTAHBIX U
razoBblx cpea. IlpenmyiiecTBo 3TOro TUNA TOKPBITUS - BO3MOYKHOCTH
3HAYUTEIILHOTO YMEHBIICHHUS TOKAa KaTOAHOW 3allUThI (O,OOl-O,OO?A/MZ) I10
cpaBHEHHIO ¢ 6uTymHbiME mokpsrTasivi (0,01-0,0254/m%).

OnHO W3 OCHOBHBIX HAIPaBJIECHUN B OTEYECTBEHHON U 3apyO€KHOM MpaKTUKe
CTPOUTENHCTBA  TPYOONPOBOJOB  OOJBIIOrO  JWaMeTpa —  HaHECEHHUeE
POTUBOKOPPO3UOHHBIX MOKPHITUN Ha TPyObl HEMOCPEACTBEHHO Ha METAJLIypru-
YECKUX 3aBOJIaX W M30JIALIMOHHO-CBAPOYHBIX 0a3ax. DTO MO3BOJISIET MOBBICUTH
KAUeCTBO 3alUTHBIX NOKPBITUH, UCKIIOYUTH BIMSHUE MOTOAHBIX YCIOBUM Ha
BBINIOJIHEHUE W3OJSIMOHHBIX Pa00T, CHU3UTh TPYAOEMKOCTh TPACCOBBIX padoOT
py 30K TpyO. OCHOBHBIE N30JIUPYIOLIME MAaTePUAIbI - 3TO NOJIUITUIIEHOBBIE
U TOJUBUHWIXJIOPUIHBIC, TO CTAaOMJIBHOCTH MEXaHHMYECKHX, XUMHYECKHX H
3aIUTHBIX CBOMCTB NPEANOYTEHUE OTAACTCS MOJIMAITHICHOBBIM  IOKPBITHSM,
koTopbie Tipu ToJmuHe 100 MKM CIOCOOHBI O0ECTIEYNTh 3aIUTy TPYOOIPOBOIOB
OT KOPPO3UH B YCIOBHUAX MOA3EMHOM MPOKIIAJKA HA CPOK DKCILIyaTalluy HE MEHEE
20 ner.

JInsi HaHeceHUs MOJIMATUIICHOBBIX MOKPHITUH HAa TPyObl B 3aBOJCKHUX YCIOBHSIX
IIMPOKO NPUMEHSIOT HANbUICHHE TMOPOUIKOB, 3KCTPY3UIO, HAMOTKY JIEHT C
MOAKJICUBAIOIIUM CIIOEM.

[IpoMBIIIIIEHHOCTh BBIMYCKAET IUIEHKY Ha KJIEeBOM OCHOBE W 0e3 Kies.
Krelikas nieHKa HaHOCUTCS Ha TPyObl, TOJABEPTHYTHIE ApoOecTpyiHOM 00paboTKe,
U 00e3KupeHHble. B 3aBUCHUMOCTH OT YCJIOBHMI JKCIUTyaTallMd IJIEHKA MOKET
HAaHOCUTHCS B OAMH U HECKOJIBKO CJIOEB.

B coBpeMEHHBIX MOJIMMEPHBIX M30JSLUOHHBIX JIEHTAX B KAYECTBE JIMIKOBOIO
MOJIKJICUBAIOMIETO CIIOST  OOBIMHO mpuMeHstoT Oytmikaydyk (BK), xoTopsrii
XapaKTEPU3YETCA BBICOKOM TEINIOCTOMKOCTHIO, MOPO30CTOMKOCTBIO U XUMUYECKON
CTaOUIIBHOCTBIO, @ TAK)K€ HU3KOW BIIArOKHCIOPOANPOHHUIIAEMOCThIO. BBeaeHue B
bK cepbl u THypama NOBBIIAET TEMIOCTOUKOCTD MOACIOA.

@upmbr OPI' u SnmoHMM uUCHONB3YIOT MOAKIECHBAIOIIMM CIIOM HAa OCHOBE
NOJIMOJE(PUHOB MJIM MX COIMOJMMEPOB, & TaKKE€ CMECh OMTyMa C KaydyykoM U
CUHTETHYECKMMH CMOJIAMH.

[Inenka Ge3 KJIEWKOM OCHOBBI TaKXKE€ HAHOCHUTCS HAa TPYObI, MpPeaBAPUTEIHHO
MOATOTOBJICHHBIE TIIOJ MOKpbITHE. /[[N CLEMIeHUs IJIEHOYHOTO TMOKPBITUS C
OCHOBOW TpyObl HarpeBalOT TOKaMHM BBICOKOM yacToThl. [lnenka mpu compu-
KOCHOBEHUHU C TOpSYEH MOBEPXHOCTBHIO OIUIABIIAECTCS, YTO MO3BOJIAET IMOJIYYUTh
TpebyeMoe CIEIIeHHE MOKPBITUSI C OCHOBOM.

Xoporire pe3yabTaThl JaeT KOMOMHUPOBAHHOE MOKpbITHE. Ha TpyOy HaHOCST
CJIOW MOJMATHIIEHA Ta30IUIAMEHHBIM METOJOM M TYT K€ Ha pPAaCTEKaroueecs
NOKPBITHE HAaMaThIBAIOT IUIEHKY. B pe3yinprare mMmoaydaercs TrepMETUYHOE
ITIOKPBITHE BBICOKOT'O KAYE€CTBA C BBICOKOW aIre€3uer K METANINYECKON OCHOBE.

Hanecenne moOauMATUICHOBBIX MOKPBITHI HEH30EKHO CBA3AHO C OKHUCICHHEM
NoJiMMepa M €ro TEPMUYECKOW JecTpyKiuell. OTh (PaKTopbl CYIIECTBEHHO
CHMXAIOT 3(PQPEKTUBHOCTh MOKPBITUM, COKpALIAIOT CPOK MX CHYKObI. SIBHBIN
NPU3HAK OKHUCJICHMS TMOJUMEpa M €ro TePMOJECTPYKIMHM — oOpa3oBaHHUE Ha



MOBEPXHOCTHU TMOKPBITHS CETKH TPEIIHUH, YaCTO 3TO MUKPOTPEIIMHBI, TOCTETIEHHO
paspacraroiyecs 1 IpUBOASIINE K pa3pyIICHUIO TOKPBITHS.

[TonuaTUNEHOBbIE MOKPBITUS MOTYT ObITH CTaOMIM3UPOBAHBI MoOAU(UKALIKEH
COCIMHECHHSIMH, CHIDKAIONIMMH WHTEHCUBHOCTH TPOIIECCOB  OKHUCJICHHUS W
TEPMUYECKON JAECTPYKIIUU KaK MPpU (HOPMHUPOBAHUU MOKPHITHS, TaK U B MPOIIECCE
AKCILTyaTallHH.

B xauectBe Momudunmpyronmx m00aBOK, MPEMATCTBYIOMUX WHTCHCHUBHOU
OKUCITUTEIPHOW W TEPMUYECKOW NECTPYKIUHU, TPEUIOKEHB HEOPTaHUYECKUE
coequuenus NaNO ,, CdO, V5, Os, TiO,, Cr 5,03, M02, Fe ,03. Dtu Benectsa He
TOJIBKO BBITIOJHSIOT POJIb CTAOMIM3AaTOPOB, HO W OKAa3bIBAIOT WHTHOUpPYIOIIEe
JEUCTBUE HAa Marepuajd OCHOBBL. Kpome TOro, OHM MOBBIIMIAIOT TEMIEPATYPY
Hayajga ¥ MakCMMyMa OKMCJICHMS paciuiaBa mojumepa B cpeaHeM Ha 10—20 %,
YTO BaKHO TPU HAHECCHWM TOKPBITHH, TJI€ CTPOTUH KOHTPOJIL M COONIOZCHHE
TEMITepaTyphl 3aTPYTHUTCIHHBI.

OddexkTuBHO  UCMONB30BAHUWE  XJIOPCYIb(OUPOBAHHOTO  MOJUATHIICHA,
OTBEPXKIAEMOTO KPEMITUHOPTAaHUYECKUMH areHTaMu, TAKUMH, KaK ITUKIOCUIaAMIH,
cunamMuH ® Jp. Hcmons3oBaHme —XJIOPCYIL(OUPOBAHHOTO TIOJNMATHIICHA C
KPEMHUMOPraHUYECKUMH  OTBEPAUTEISIMUA  TOBBIIIAET CTOMKOCTh MaTepualia
MOKPBITUSI B MHUHEPATM30BaHHBIX W CEPOBOAOPOJCONEpKaumX cpenax. Hemo-
CTaTKU: HEOOXOAMMOCTh COOJIOACHHUS CTPOTOr0 TEMIIEPaTypHOTO peXHUMa
Hanecenust (543—593 K), Manplii TemmepaTypHbI Jguana3oH MPUMEHCHHS,
CKJIOHHOCTh K PacTpeCKHBaHHIO, ciabasi aare3us Kk meramuty. [lokpbiTue HaHOCAT
0 TPYHTY, B KAY4ECTBE KOTOPOTO UCIIONB3YIOT (DEHOIBHYIO CMOJTY .

B Hameill crtpaHe SKCIUTyaTUPYIOTCSI MECTOPOXKIEHUS MPUPOJHOIO Taza ¢
temriepaTypoit Ha Bbixoqie 373—393K. B cBsi3u ¢ 3THM NOBBIMIAIOTCS TPEOOBAHUS
K TEIUIOCTOMKOCTH MOKPBITUM.

Jlist pacmmpeHus TeMmIepaTypHOro auamnasoHa I[ID-meHkd npoBOAsT ee
panuanoHHOe O0JIy4YeHHE, KOTOPOE MO3BOJSET U3MEHUTH (PU3UKO-MEXaHUUECKHUE
U 3amuTHBIE cBoWcTBa I1D 3a cuer oOpasoBaHMs B aMOP(HOW YaCTH TMOJHMMEPA
IPOCTPAHCTBEHHO-CIIUTON CTPYKTYphI (Tadi. 20).

Jns  TepmocTaOunu3anuy  TUICHKHA, TIOJIBEPTalomIehcs  paaualiOHHOMY
OKHUCJICHUIO, B Hiee BBOJAT CHEIMATbHBIC aHTUOKUCIUTEIN W CTAOWIM3UPYIOIINE
no0aBku. B kadecTBe  KJIEHKOro TMOACIOS  HUCIOJB3YIOT  OYTHUIIKAy4yK,
MOAU(PUITMPOBAHHBIA CEPON U TUYPAHOM, YTO MPHUBOIUT K CTPYKTYPHUPOBAHUIO H
cHkeHnto Tekydectd bK-moacnmos. Hatypuble ucmbeiTanus AyOnupoOBaHHBIX
paauanuoHHO-MoAuGUIMpoBaHHbIX [ID-neHT Ha uwieligoBoM TpyOOMpoOBOAE
[Tatneikckoro TazompoBoAa Mpu Temmeparype 363—368 K mokazamm, d9to
HECTAOMIM3UPOBAHHAS JICHTA 3HAYUTEIHHO YTPAUYMBACT CBOM IPOYHOCTHBIC H
AJIACTUYHBIE CBOWCTBA 3a MEPBBIM TOJl MCHBITAHUSA, B TO BpeMs Kak (hU3HUKO-
MEXaHUYECKHNE W 3alllUTHHIE CBOMCTBA CTAOMIM3WPOBAHHBIX JICHT mocie 2,5 jer
UCIIBITAHUS TIPAKTUIECKN HE N3MECHIIINCH.

Jnst  3ammThl  TPyOONPOBOAOB OT KOPPO3UU IIMPOKO TMPUMEHSIOT TaKXKe
MHOTOCJIOMHbIE MOKPBITUS. [ 3amIMTBl CBapHBIX CTHIKOB TPYyOOINPOBOJOB OT



JOCTyna BO3IyX M Koppo3uu anriuiickas dupma "Kanysa Illoy" mnpumensier
CHEIHANIbHBIE CTATUBAIOT MY(PTHI U3 TIOJUATHIIEHA, KOTOPBIE MOHTUPYIOT

Ta6numna 20. ®uU3nKo-MEXaHMYECKUE M 3alUTHBIE XapakTepucTuku [13-mieHkw,
00JTydeHHON Pa3IMYHBIMU J03aMU

[Toxkazarenu Jlo3a o6yuenus, MI'p
0 0,1 0,2 0,3 0,5
Conepxanue
pUMOH Tenb-PpaKkIuu, — 35 70 75 80
Temneoarvoa. K:
rarTTAcTATIT AT 297 A9~ AR~ A0~ N2
XDVITKOCTH 20( 175 165 152 152

Paznvimaromee nanns-
KeHnue T hacTaxe-

wauu MTTa 14 F 18 1R E 13 E 13
OTHOCUTENBHOE
Hue npu paspeise, %0 320 360 340 265 220
Manvmis virhvroeTu 200 21C 220 POk 10
VY napHas BI3KOCTb,
Tl om' 0.6- 0.6 1.C- 1.2- 1.C-
n7 10C 17 14 19
CTOUKOCTE K
BaHUIO, 4 2-3 50C 100C 100C 1000
Koadounment 1
kr/(m.c.TTa) 0,79x 0,45 041X 10%
10-** 1¢-*°

B TOpSYEM COCTOSIHHH, a TaKKe TEepMOyCaJo4yHble MY(QThl W3 pPaTUAUOHHO-
CLIMTOTO IOJUATUIIEHA, BBITYCKAEMBIE B BUJIE PYKABOB U B Pa3bEMHOM COCTOSIHUMU.

JUi M30151UKM Hapy>KHOM NOBEpXHOCTH TpyO Kak B Poccuu, Tak u 3a pyoexom
HapsAly ¢ OMTYMHBIMH U HOJUATHICHOBBIMU HOKPBITUSMH IIUPOKO HCHOIb3YIOT
HOKPBITHSL HA OCHOBE MOJMBUHWIXJIOPUAA.

B Poccun JULSL AHTUKOPPO3HOHHOMN 3aIUTHI BBIITyCKAIOTCS

MOJIMBUHUJIXJIOPUIHBIE M30JIIIMOHHBIE JIeHThl Mapok [TWJI (etaue), [IBX-CJI u
M MJI (Mmopo3ocToiikue).
Jna wuzonsiuuu razoHedrenpoaykTonpoBogoB npumeHsaoT JeHTel [IBXBK c
TeMIepaTypHbIM HHTepBajoM skcmryatanuu 228—313 K. OcHoBHbIE (PU3MKO-
MEXaHWYECKME W JJIEKTPUYECKHME CBOWCTBA ITOJIMBUHWIXJIOPHUIHBU  JIEHT,
IIpeaHa3HAaYEHHBIX JUISL AHTUKOPPO3MOHHOU 3aIIUATHI ITOA3EMHBIX
He(TEera3onpoBoOI0B, JOJKHBI ObITh HE MEHEE:!

[TpounocTs npu pacTsikeHu, MIIa .........coooovviiiiie 20
OTHOCUTENBHOE YIJIMHEHUE TIPH PA3PBIBE, Y0....ccvvviiineiinnnnnns 200
0 5700 X0 Yo & A < 20



[TpununaeMoCTh K MPEeMUPOBAHHON CTaNBHOM MOBEPXHOCTH, Kr/cM 1mpunbl 0,15
VY nenpHOe 00bEMHOE CONPOTUBICHUE, OM CM .......v.eeen... 1-19
Temmneparypa XpyImKOCTH, K .....c.oviiiiiiiiiiiiii e e, 233

Jlenty TIMJI-251 mmpoko HCHONB3YIOT MJi 3allUThl TPYOONPOBOJOB OT
Koppo3uu. Ee M3roToBIsSIOT U3 MOJMBUHWIXJIOPUAHOIO IUIACTUKA C HAHECEHUEM
MEePXJIOPBUHWIOBOTO  KJieeBOoro ciosg. OpHako NEepXJIOPBUHUIIOBAS CMOJIA
MoJIsIpHA, 00JIa/laeT BHICOKOW CTENECHBbIO HAOyXaHWs W BbIMbIBaHUSA. Hamuume B
KJIee TUTACTH(UKATOPOB MPUBOAUT K YKECTOUCHHUIO KJIEEBOTO CJIOS, & OTCYTCTBUE
cTabmim3aTopa yCKOpSeT IeCTPYKITUIO MTEPXJIIOPBUHUICBOU JICHTHI.

Hanecenne Ha TpyOOIPOBOMBI MOMYCKAETCS TONBKO TPH TOJIOKUTEITHHBIX
TeMriepatypax He Hke 278K.

Moaudukammeit nentsl I[IBX-CJI coszmana nenta I[IBX-JI, B koTopoi
CIAHIEBBIA TIACTU(UKATOP 3aMEHEH CIOXKHO3(pUpHBIM U ¢ochaTHbIM, YTO
MO3BOJISIET MOBBICUTD AIT€3UI0 U 3aIlIUTHBIE CBOMCTBA IIJICHKHU.

Hanuple 1o aud@dy3MoHHON, COPOIMOHHONW U 3alIUTHOM CIIOCOOHOCTH
MOJIMBUHMJIXJIOPUIHBIX TJICHOK B aTMOC(EpPHBIX YCIOBHSIX NMPHUBEICHBI HUXKE (B
yrcnurene npu temneparype 293K, B 3namenarene — npu 333K).

Mapka matepuana........... [MMJI-251 TIBX CTWJI-1  TIBX CTWUJI-
2

Tommuaa cmog MM 0 N~ 0 N3¢ 0 N3¢

Koaddumuent:

RITATOMNOHUTIAEMOCTH. 0.260 1(F 711 1.5601(1°

Kr/f (Mecella) ............ mmmmmmmmmmmmmos s e
1.8¢1-** 1.0¢10" 1.1¢- 104

maddysun, oM f.......... 40107 1,05 102 1,88¢102
12,1+102 1,28+1035 5,35« 102

Cxopocth koppo3uu ctaiu 0,12 0,077 0,036

AT TTALILNTA

B kadectBe mnpanlMepoB I YIYYIIEHHS TEPMOCTOMKOCTH IUIeHKH [IBX-
CTUII 6epyT 6utyMHO-oMMepHYI0 TpyHTOBKY ['T-754, ['T-752. Aare3uonnas
poyHOCTh TNOKpbITUA Ha ocHOBe I[IBX-CTWJI, ompeneneHHass Mo KPUTEPHIO
CTOMKOCTH K KaTOAHOMY OTCIIAMBAHUIO, HAXOAUTCS HA YPOBHE OJHOIO U3 JIyYIINX
3apyOexHbix o0pasnos [Lnaiikodnexkc-340-20.

Nrongmmmonrn . TTUJI-251 Tlmavikodhnexkc- TIBX TTRX

MaTenuan 24C-2C

A TTARTIANTTOLT

npanmep ....... butrymnsiii [lnaiikopnexc- ['T-752 ['T-752
10&

TToarran. T

cnauBadusa. [lonHas 4.7, 4.& 4.&
3a 7 CVT



[lepcieKTUBHO NpPUMEHEHHUE MOKPHITUII HAa OCHOBE MOJUYpETaHa, KOTOPbIE
00JamaoT BBICOKOW aare3neld K MeTayuly, YIPYTroCThIO, a0pa3MBOCTONKOCTHIO,
YCTOMYHMBOCTHIO K MHUHEPAIBbHBIM KHCJIOTaM U YTJIICBOIOPOAHBIM PAaCTBOPUTEIISIM
mmpokoM nuanazone temmeparyp (233 — 323K). Ha ocHoBe mommyperana
CO3/IaHbl Pa3JIMYHbIC 3alIUTHBIE KOMIO3UIIMM, Takue, kak YP-930, YP-19, VJI-1,
smanbs 2P-176 u fAp., cpeau KOTOPbIX HaumOojiee IIMPOKOE MPOMBIIIIICHHOE
NPUMEHEHUE Ui 3allUThl OT KOPPO3WU XpaHWIHIL He(TEHPOAYKTOB, TPYO
nosryuni J1ak YP-930c¢ auatunenriukonbyperanom (AIY).

Bricokas 3amutHas cnocoOHocTh JII'Y B yCIOBHSIX 3JIEKTPOXHUMHUYECKOM
KOPpO3uH B ABYX(A3HBIX Cpefiax AMEKTPOIUT—YTIECBOJOPO CBSI3aHA C HATMIUEM
B KOMIIO3UIIMM M30IMOHATA, KOTOPBIM pearupyer ¢ BOJAOM Ha MOBEPXHOCTU
MeTaJljia, CHUXKAeT CKOPOCTh KOPPO3UOHHOIO Pa3pyIIeHUsl, YBEIUUUBAsS a[IT€3UIO C
nopoxkoi. Ilo manubpiM HedTsHbIx ¢(upm CIIA, DOKpHITUS Ha OCHOBE
MOJIMYPETAaHOB ¢ TommuHOM ciost 250 MKM, TpUMEHsieMble I 3allUuThI
TpyOONPOBOJOB PA3IUYHOTO AHAMETPA, OOECIEUMBAIOT 3alIUTHOE JIEWCTBHE B
teueHue 20 jer. CooOmraercs Takxe 00 A(PGEKTUBHOCTH 3allMThl HACOCHO-
KOMITPECCOPHBIX TPYyO B YCIOBHUSAX TUAPOAOPA3UBHOIO IMOTOKA, COJEPKAILETO
arpeccUBHbIE XJIOP- U CEPOBOJOPOICOIEPKAIINE KOMITOHEHTHI.

CornacHo gaHHbIM ¢upmbl  "bpaiiep”, I8 aHTUKOPPO3UOHHOW  3aIUTHI
COOPY)KEHHM, IKCILUTyaTHPYEMBbIX B aTMoc(epax ¢ MOBBIIIEHHONW BJIaXXHOCTHIO,
NPUMEHSIETCS HOBBIM 3((PEKTUBHBINA OTHOCIOWHBIA MpaiMep, COCTOSIIHN U3
noJinypeTaHa ¢ J00aBjIeHuEeM IIMHKOBOro nopoiika Jlecmonyp tuna E, TonmuHon
mwieHkd 120 mxm. K gocToMHCTBaM IUIEHKH OTHOCSTCS OBICTPOE BBICHIXaHHE,
BO3MOYKHOCTbh HAHECEHUS MTPH JIFOOBIX METEOPOJIOTMUECKUX YCIOBHIX, CTOMKOCTD K
MEXaHUYECKUM Harpy3kaM U XUMHUYECKOMY



Tema 4.

ITPUMEHEHHE HHTHEHTOPOB KOPPO3HH JITA
3AIIIUTHI TA30OHE® TEIIPOMBICJIOBOT O
OBOPY/IOBAHHA

MurunburopaMyn KOpPpO3WM HA3bIBAIOT BEIIECTBA, BBEIEHHE KOTOPBHIX B
arpecCUBHYIO Cpeoy TOPMO3HUT TIPOIleCC KOPPO3MOHHOTO pa3pylIeHHs |
W3MEHEHUS MEXaHWYECKWX CBOMCTB METAUIOB M CIUIaBOB. B oTiwume oOT
PETYISTOPOB CpeAbl, KOTOPhIE BBOAST B CHUCTEMY B OTHOCHUTEIHHO OOBIIHMX
KoJm4uecTBaX, A(G(HEeKTUBHBIE KOHIICHTPAIIMH HHTUOMTOPOB OOBIYHO HEBEIMKHU U
He JIOJDKHBI 3aMETHO U3MEHATh HU CBOWMCTBA CPEJIbl, HU €€ COCTaB,

N3BecTHO, YTO NPUMEHEHHE WHTHOUTOPOB - OJWH W3 YHHUBEPCAIBHBIX,
TEXHOJIOTUYECKH M SKOHOMHYECKHU IIeTIECO00pPa3HBIX METOOB 3allUThl METaIOB
oT Koppo3un. OTIWYUTENbHAS YepTa METOAA 3alUThl C TTOMOIIBIO HHTHOUTOPOB -
BO3MOKHOCTh TIPH HEOOJIBIINX KAMUTAIBHBIX 3aTpaTax 3aMeIjIsiTh KOPPO3HOHHOE
pa3pylieHne KOHCTPYKIIUH, JaXe €CIIM 3TH KOHCTPYKIIMU WA 000pYyI0BaHUE
JUTATETHHOE BPEMsI HAXOIUIIMCh B OKCILTyaTalluu

Kpome Ttoro, BBeneHHME HWHTHOMTOPOB B JIIOOOH TOYKE TEXHOJIOTHYECKOTO
mporiecca MOXeT oka3aTh Ah(HEKTUBHOE 3alTUTHOE JIEHCTBUE U HA 000pYJ0BaHUE
MOCJIETYIONTUX TeXHOJIOTHYECKHX CTaUH.

[Tpu 25IeKTPOXUMHUYECKOW KOPPO3WH BBEICHUE B Cpeay HMHTHOMTOpPA MOMKET
CKa3bIBaThCs Ha KOPPO3MOHHOM TIOTEHIMAIE MeTauia (3JCKTPOXUMUUCCKUN
3¢ (heKT), CTPYKType IBOWHOTO SJICKTPHUYECKOTO CJIoS (IBOMHOCIOWHBIA HITH
aJIcCOpPOITMOHHBIN 3(PPEKT), HA KATATUTHICCKUX CBOMCTBaX MeTayia (MCKITIOUSHHUE
aKTUBHBIX IICHTPOB, W3MEHEHHWE OJHEPIHH aACOpPOLMU peardpyrolux YacTHIl,
BBITCCHCHHE KATAJIMTUYCCKMX KOMIUIEKCOB) M Ha OTHOCHUTEIIBHOW BEIMYMHE
MMOBEPXHOCTH  METAJIAa, KOHTAKTHUPYIOIIEW ¢  KOPPO3HMOHHOM  Cpenou
(6stoxupoBOYHBIN YPPEKT).

OCHOBBIBasICh Ha TOM, YTO, MU3MEHSsA CKOPOCTh KOPPO3MOHHOTO IMpoIiecca,
MHTUOUTOPHI TOJDKHBI BIUATH Ha KUHETHKY DJIEKTPOXUMHUYECKHX peakuuid, Y. P.
OBaHC KIacCU(UIIUPOBAT BCE MHTHOUTOPHI HA AaHO/IHBIE, KATOAHBIC U CMEIIIaHHBIE,
UMes B BUJLY, YTO TIEPBBIC 3aMEUISTIOT aHOAHYIO PEAKIINIO, BTOPBIE - KATOIHYIO, a
TpeThbH -00€ peakIuu OJHOBpEMEHHO. Takoe JeleHne WHTHOUTOPOB YacTo
NPUMEHSIOT K HEOPTaHUYECKUM COSIMHEHHUSM B BOJAHBIX CPE/Iax.

K aHogHBIM MHTHOWTOpPaAM OTHOCHUTCS, HapuMep , KJIACC OKUCIHUTENCH THUMa
MO' x (xpomartsl , BaHaIaTHl , BOJIbGPAMbI , MOTHOIATEI , HITPUTHI . IEPEKUCHBIS
COCIMHEHUS), BO3ICHCTBUE KOTOPBIX OKAa3bIBACT HEMOCPEJACTBEHHOE BIIMSHUE HA
aHOJHBIN MPOIIECC HE TONBKO 3a CYET M3MEHEHHS MOTEHIMaja 3JIEKTPoJa , HO |
Yyepe3 MOBEPXHOCTHYIO KOHIIEHTPAIIUMIO AaHOAHO-aKTUBHBIX YaCTHI] 00Pa3yrOIIUXCs
P BOCCTAHOBJICHUU OKHCIUTENSA. Y CTaHOBJICHO 9T0 (YHKIIMOHUPOBATH B



KadyecTBe J(PPEKTUBHBIX HWHTHOMTOPOB MOTYT  OKHCIHTEIH, IOTCHIIHAI
BOCCTAHOBJICHHSI KOTOPBIX OOJIbIIIE MOTEHIIMAIa KOPPO3UH 3alUINaeMOT0 MeTaljia
OtHomenue yucia (r* oOpasyrommxcs NpH KAaTOJHOM aKTe aHOJIHO-aKTHBHBIX
gacTul] K yucry\W peann30BaHHBIX JEKTPOHOB /IS OKUCIUTENIEH HHTHOUTOPHOTO
TUTIA, HWCXOAS W3 YypaBHEHHWS, ONKCHIBAIOIIETO CYMMAapHBI  Ipolecc
YCTaHOBUBIIIETOCS PEKUMa KOPPO3HH.

C 00JIHCHO ObIMb OOIbULE COUHUYDBL.

Boccmanosnenue makux okuciumenetl npu camo pacmeopeHuu
Memainos 8 pe3yivmame HecOANAHCUPOBAHHOCMU IIEKMPOHOS 8
CONPSIHCEHHBIX AHOOHOU U KAMOOHOU PeaKyusix CONpo8oNCOAencsl

nHaxonnenuem OH~6 0gotinom snekmpudeckom cioe. Bvicokoe xumuueckoe
cpoocmeo memannog k OH npensmcemayem nepemewjeruro nocieOHux 6
0bveM pacmeopa u npueoouUm K 3apsdiceHuro 080tiHo2o cios Honamu OH"
KOMOpOoe MOXNCHO paccMampugams Kak cneyupuueckyro aocopoyuio AaHuoHos



Bo3nukHOBEeHHE W30BITOYHOTO TIO OTHONICHHWIO K 3apsiay MeTaia u
00bEMHOM  KOHLIEHTpallMd aHUOHOB OTPHULATEIBHOTO 3apsia Ha
MOBEPXHOCTU MeETaUla MPUBOJUT K DIIEKTPOCTATUYECKON ajcopOIuu
KaTHOHOB U M3MEHEHWI0 3Haka (1 -norennmana. Ha meranne Bo3HUKAET
VOHHBIM 3allAPAIOMIMKA CJIOM JJIEKTPOXUMHYECKOU IPUPOJIbI, KOTOPBIU
OTpaHUYMBAET NPOHWKHOBEHUE AHUOHOB B 30HY peakuuu. [Ipu stom
uHTUOUTOp TeM 3 exTuBHEE, yeM OO0JbIlIe OTHOIIEHHE N M.

B pactBOpe A0MKHO OBITH -MUHUMAIBHOE COACPKaHUE KOMIIOHEHTOB ,
KOTOpbIE€ MOTJIM Obl CBS3BIBATH OOPA3yIONIMECS HA TTOBEPXHOCTH MeTalljia
aHOJTHO-aKTUBHBIC YACTUIIBI W TEPEBOAUTh WX B WHAUBUAYAJIbHBIC
XuMuyeckue coenuHeHus. I[loatoMy s3(pQekTUBHOCTH HEOPraHWYECKUX
UHTMOMTOPOB  KJlacca  OKWciuTened  3aBucuT oT pH  cpensl.
Wurubupyroiue CBOWCTBA OKHC.YTEJIeH BO3PACTAlOT B HEUTPAIbHBIX H
IIEJIOUHBIX cpefax, rae ckopocTh peakiuu ( OHanc +(-H30" -> 2 H20
CTAHOBUTCSI OYE€Hb MAJIOH.

HaubGonee >QQpeKTUBHBIMH HHTUOUTOPAMH KOPPO3UU SIBIIAIOTCS T€
OKHUCJIUTENM, KOTOPhIE MPH BOCCTAHOBJIEHHHM OOpa3yloT CTAOUJIbHBIE U
WHEPTHBIE B DJIEKTPOXUMHUYECKOM OTHOIIECHUHM TBEpible (ha3bl OKCHUIOB
WM THAPOKCHUIOBAOB. Hampumep, mpu BOCCTaHOBIEHHWHW XPOMATOB B
mupokoit obmactu pH or 4 go 14, nporekaromeMm 10 peakiuu
CrO"'+4H20-33e->Cr(OH)3-50bI". o6pasyercs Cr(OH)3, mocienyromee
BOCCTAaHOBJICHHE KOTOPOTO 3aTPYIHEHO JIaXe MPU OYCHBb OTPHUIATEIHHBIX
NOTEHIIHAJIax.

AHOAHBIE HMHTUOUTOPHI O€30MACHBI TOJBKO B TEX Ciyyasix, KOrja
CKOPOCTh KOPPO3UH KOHTPOJIMPYETCS BCELENO aHOAHOW peakuuen. Ecmu
e TMPOIECC KOPPO3UH YAaCTHYHO KOHTPOJUPYETCS CKOPOCTHIO KATOIHOMN
peakiuy, a WHTMOMTOp TMOJABISET AHOJHYIO pPEaKIMI0, YyMEHbIIas
aKTUBHYIO YacTh DJIEKTPOAa, TO WHTCHCHUBHOCTh KOPPO3UOHHOTO
pa3pylIeHus] MeTajllla MOKET OKa3aThbCsl OMAacHbIM, €CJIM KOHILIEHTpaus
€ro B pacTBOPE HEIOCTAaTOYHA WM JIOCTYNl €ro K OTAEIbHBIM YacTIM
obopynmoBanus  3arpyaHeH. [IpeumymiecTBoM — mepen  ApYrUMHU
UHTUOUTOpaMU B 3TOM OTHOIIEHUM OOJaJaeT MeTaBaHaJIaT HaTpus,
KOTOPbIN HE MAaCCUBUPYET YaCTUYHO AJIEKTPOJ U HE U3MEHSET B IIMPOKOMH
00JacTl KOHLIEHTPALIUKA COOTHOILIEHHUE MEX]y MACCUBHOM U aKTUBHOMU
YacTsIMU DJIEKTPOJA, & B CBA3U C 3TUM IO MEpE YBEJIIUYEHUS COJICPKAHUE
UHTUOUTOpa B 3JEKTPOJIUTE CKOPOCTh KOPPO3UU METalsla HEMPEpPhIBHO
YMEHBITIAETCSI.

Karogueie uwHruOutopsl Oe3omacHbl, TaKk Kak MpHU  JIFOOBIX
KOHLIEHTpAIUsAX OHU YMEHBIIAIOT CKOPOCTh KOPPO3UM BO BCEX CIyyasix
KaTOAHOW jaemofisipu3anuu. lIpemcraBurenu Kiacca HEOPTaHUYECKUX
UHTUOUTOPOB - 3TO OMkapOoHAT Kayblus, ¢ocdar Kaibius, CIOCOOHbBIC
00pa3oBbIBATh TPYAHO PACTBOPUMBIE THUIPaThl, OCATOK KOTOPBIX,



DKPAHUPYS DJIEKTPOJ, 3aTPYAHAET TOCTYI KACIOPOAA M 3aMeJIseT KaToI-
HbId mporiece [17]. kaToaHble HHIHOMTOPHI MEHee 3(P(GEKTUBHBI. YeM
aHOJTHBIC.

CMemiaHHblE WHTUOUTOPHI TPH BCEX BHJAX KOHTPOJSI CKOPOCTH
KOPPO3HWOHHOTO IPOIlecca UMEIOT MPEeUMYIIECTBA Mepea aHOTHBIMU, TaK
KaKk OHHM MEHEE OMacHbl M TPAKTHYECKH HE TPUBOIAT K POCTY
WHTEHCUBHOCTH KOPPO3HH.

B Hacrosimee Bpems B HEQTSHOW W Ta30BOW MPOMBIIIJICHHOCTH
NPEUMYIIECTBEHHOE TMPUMEHEHHE HaXOIAT  BBICOKOMOJICKYJISIPHBIC
opraHudyeckne WHrUOuUTOpHl. brmaromaps wuMm cTajia  BO3MOXKHA
OKCIUTyaTallMsl  Ta30BbIX W Ta30KOHJCHCATHBIX  MECTOPOKICHHIA.
CoJlepKalx OOJBIIOE KOJUYECTBO AarpeCCUBHBIX KHCIBIX Ta30B, C
WCITOJIb30BAaHUEM OOOPYIOBaHUS W COOPYKCHHsI W3 YIIEPOIUCTHIX U
HU3KOJICTHPOBAHHBIX CTaJICH.

BrnusHue opraHMYecKHMX WHTHOMTOPOB KOPPO3MH HAa KHUHETUKY
IEKTPOXUMHUYIECKOTO PACTBOPEHHS METAJIa BOSMOKHO JIMIIb B YCIIOBUSIX
ancopOIMu  3TUX BEIIECTB HAa KOPPOIMPYIOIIEH MMOBEpXHOCTH. B
3aBUCHUMOCTH OT CTCMEHW 3aloJHEHHUS YacTUIlaMH HWHTHOMTOpa
MOBEPXHOCTU METAJIA, TIOIBEPraloIIeiCs KOPPO3UH.



U3MEHSETCSI CTPOCHUE ABOMHOKO CJOSl. a CJEAO0BATEIbHO, U KHHETHKA
ANEKTPOXUMUYECKUX PEAKLIMH, T.€. MOXKET TOPMO3HUTBCS CTaAMs pas3psaa
WM 1uG4)yl pearupyonmx 4acTHIl JTUOO MPEIIIeCTBYIOMAs pa3psry
CTaAusi TMPOHUKHOBEHUS STUX YACTUIl 4Yepe3 aJcoOpOUpPOBAHHBIN CIION
MOJIEKY1 HMHTUOMTOpPOB. B cBA3M ¢ 3THM o0coboe 3HaueHUE HUMEeT
NOTEHIMAl HyJIeBoro 3apsga O¢H.3. . T.e. TOTEHIMAl MeTaluia.
U3MEPEHHBIN HO OTHOILIECHUIO K AJIEKTPOAY CPAaBHEHHS B YCIOBHUAX, KOTAA
3apan Merajuia paBeH Hymo. [lpu moTeHimanax BOJAM3M MOTEHIMAA
HYJIEBOIO 3apsiia MeTaul o0sajaeT HaumOOJbIIeH CHOCOOHOCTHIO
a7copOMpOBaTh PACTBOPEHHBIE B AJIEKTPOJIUTE BEIIECTBA 51 XYXKE BCETO
CMa4yMBaETCsl PACTBOPUTEIIEM.

Ecnu moreHnuman HyneBoro 3apsga OoJibllie  CTAlMOHAPHOIO

NOTEHIMalla MeTaula B JaHHOM sjekrponere (¢H.3.> <pcr., T.C.
MOBEPXHOCTh METajlla B YCJIOBUAX KOPPO3MH 3apsbkeHa oTpliiaTensHo,
TO HanboJsee BepoATHA aACcOpOIMsS MHIMOUTOPOB KAIIOH-HOTO TUIA WU
TIOJIOKHUTEITHHO 3apsDKEHHBIX KOJUTOMIHBIX yacThil. [lpu cH.3.< deT., T.C.
KOIJla TOBEPXHOCTh MeTaljia 3apspkeHa IMOJIOKUTENbHO, Haubosee
BEpOsiITHA aacopOLusi THTMOUTOPOB aHMOHHOTO THIIA HII OTPULATEIHHO
3apsOKCHHBIX  KOJUTOMAHBIX — dactuil [17]. Drta  3aKOHOMEPHOCTH
MOJTBEPKIACTCSI TEM. YTO ISl JKelle3a, aJfOMHHHSA. [WHKA, KOTOPBIE
XapaKTEePU3YIOTCsl OTPUIATEIBHBIMU 3HAYCHUSIMH TIOTeHIanoB (¢-(per.-
¢H.3., HanOoyee BHICOKME 3AIUTHBIC CBOWCTBA OOHAPYKUBAIOT HMHIHU-
OUTOPBI KATHOHHOTO THUTIA.

VYcunenne  3alIMTHOTO  JEMCTBUS HMHTMOMTOPOB  MOXKET  OBITh
JIOCTUTHYTO TIPU COOTBETCTBYIOIIEM IMON0Ope cMmeced AByX HIU Oosee
BEIIECTB, PA3JIMYHBIX [0 3apsyly HII 1O NpHPoJe (DYHKIHMOHAITBHBIX
TpyNN, OTBETCTBEHHBIX 3a ajacopOuuio. Becbma sddextuBHO laxoke
BO3/CUCTBUE WHTUOMTOPOB, KOTJa NIPU BBEIECHUH HUX B DIIEKTPOJIUT
IPOSIBIISIETCS CUHEPreTUYecKHii 3(PQPEeKT B MPUCYTCTBUH arpecCUBHBIX
KOMITOHEHTOB CPEJIbI.

HaubGonee mpoctoit cmoco0 obecnedeHuss MeEXMOJICKYISIPHOTO
CHUHEPIUHU3MA - 3TO 0J00p CMECH MOBEPXHOCTHO-aKTUBHBIX KATHOHOB U
aHMOHOB. B 9TOM ciywae, KpoMe CHWJ OTTAJKUBAaHUS OJMHAKOBO
3apsDKEHHBIX YaCTHIl, BOZHUKAIOT CHIIBI TPUTSHKEHUS MEXKIY YaCTHIIAMU
IPOTUBOMOJIOXKHOTO 3apsifa. B pesynbTare compsikeHHH aicopOuuu
CMECH TaKuX WHTUOMTOPOB pACTET CTENEHb OJIOKUPOBKU PA3TUYHBIX
PHEPreTUYECKd HEOJHOPOJIHBIX YYaCTKOB IIOBEPXHOCTH MeTaa. B
3aBHCHUMOCTH OT OTHOCHUTEIBHOM aJCOpOLMU Ka)XJO0ro pojaa YacTHUll
MAaKCUMYM JJIEKTPOKANMWIUIAPHOM KPUBOM MOKET CMEIIATHCS BIPABO
WJIH BJIEBO.



4.1. TIPUMEHEHUE MHTMBUTOPOB KOPPO3UU
JUTSI 3ALLIUTBI TIPOMBICJIOBOT'O
OBOPYJIOBAHUSI B KOPPO-3MOHHO-
ATPECCUBHBIX BOJIHBIX U JIBYX®A3HBIX
CPBJIAX [1]

CYHUTarOT YCTAaHOBIIEHHBIM, YTO B KHCIIBIX CpellaXx OCHOBHOW BKJIAJ B
WHTHOMPOBA-HUE KOPPO3UH MMOBEPXHOCTO-AaKTUBHBIMUA KATHOHAMH BHOCHUT
JTBOMHOCIOWHHBI 3()QeKT, a DKpaHUPOBAHHE TIOBEPXHOCTH HWIPACT
MEHBIITYI0 POJIb, TaK KaK CTEMEHb MOKPBITUS MOBEPXHOCTU TMPHU HTOM
00biyHO He mpeBblmaer 0,5. Tem He MeHee M NMPU OTHOCUTEIHHO
HEOOJIBIIIOM 3aMOJHEHUH TIOBEPXHOCTH MIOBEPXHOCTHO-aKKTUBHBIC
KaTHOHBI CIIOCOOHBI 3aMETHO CMEIAaTh MAaKCUMYM JJICKTPOKAMMILIIPHOM
KPUBOW B CTOPOHY MOJIOKUTEIHHBIX 3HAUCHUH TIOTEHITHAIA.

JleficTBHE TOBEPXHOCTHO-aKTUBHBIX HHTMOUTOPOB aHMOHHOTO THIA B
KHUCTIBIX Cpefax OOYCIOBICHO TOPMO3ALIMM 3(P(PEKTOM, BBI3BAHHBIM B
NEPBYI0 oOuepeab OJOKHUPOBKOM IMOBEPXHOCTHU KOPPOAUPYIOLLErO
MeTasuia, Ipu KOTOPOM a.JcopOIusi aHMOHOB HEPEJKO COMPOBOXKIIAETCA
YCTAHOBJICHHEM XUMHUYECKOW CBS3b .M MEXAY HUMHU U MTOBEPXHOCTHBIMU
aTOMaMHM METajlla, XOTSA MPU 3TOM CMEIIEHHE MOTEHIHMala MaKCHUMyMa
NEKTPOKANWUIAPHBIX ~ KPUBBIX I, OFPAaHUYEHHOM  HalpaBJICHHUH
CBHUJICTEIILCTBYET O TAaKOM H3MEHEHMS  CTPYKTYpbl  JIBOMHOIO
AIIEKTPUUECKOTO CIOSl. KOTOPOE JOJKHO OBl MPUBOAUTH K YCKOPEHHUIO
KOPPO3HOHHOTO nporecca. YroOsl



3HAQYUTENBHO NEPEKPBITH OTPULATEIBHOE BO3JEUCTBHAE BOWHOCIONHOIO
a¢p-Pekra. HEOOXOAMMO TOpaszno OOJbIIEEe 3alOJHEHUE TOBEPXHOCTH
MeTanjga WHruOuTOpoM. B MpOTHBHOM ciyyae TpH BBEIECHUU TaKUX
MHTHOUTOPOB 00IIIast KOPPO3US MOKET NEPEUTH B JTIOKATBHYIO.

[IpakTiika  JKCIUTyaTali  HE(PTIHBIX W Ta30KOHEHCATHBIX
MECTOPOXKIACHHH C CEPOBOJAOPOJHOW H YIJIEKUCIOTHOW KOppo3uei
MoKa3ajia, 4TO YIJIEBOJOPOIOPACTBO-PHUMbBIC HMHTHOUTOPHI HA TaKHX
MECTOPOXJACHUSIX H B COIMOCTABUMBIX YCJIOBHSX SIBJISIOTCA OoJiee
3¢ (EeKTUBHBIMU, YEM BOJO-PACTBOPHMBIE. OJTO CBSI3aHO C JIYYIIUMHU
HSKPAHUPYIOIIMMHU  CBOMCTBAaMHM U OoJiee  pe3KO  BhIPaXXEHHOU
CIOCOOHOCTBIO YTJIEBO-IOPACTBOPUMBIX HHTHOUTOPOB U3MEHSTH YCIOBUS
U30MpaTeIbHOTO0 CMAauyWBaHUS MeETalla B CHCTEME  YIJIEBOAOPO[
DIIEKTPOJIUT.

[lo mamaeiv W. JI. Pesendenpma [17]. B HEDTIHBIX CKBaXHHAX,
coZiepKaIuxX CEepoBOAOPOJ, cama He(PTh MOKET WHTHOMPOBATH MPOIECC
HABOJOPOXHMBaHUSA. B Mamo 0OBOMHEHHBIX HEPTSIHBIX CKBKHHAX JTaXKe
npu  KOHIIGHTpamuu  cepoBogopoga 60Qur 11 KOPPO3MOHHOTO
pPacTpECKUBAHHUS o0opymoBaHUs, BBI3BAaHHOTO CyIbpuIHBIM
OXpYyMUUBAHUEM, MPAKTUYECKA HE HaOmomaercs. bosbiias CKIOHHOCTH
YIICPOAMCTHIX CTalell K CyIb(PUIAHOMY PAaCTPECKUBAHUIO HAOIIOMAETCS
JWIIb B CHJIbHOOOBOJHEHHBIX CKBKMHAX. OJHAKO M B 3TOM CIllydae
HABOJOPOKMBAHUE METaJla MEHBIE. YeM TpHU OTCYTCTBHE HedTH.
Hampumep, B nByxdasznoil cucreme, coaepxaiueid 1 yacts HepTn Ha 15
gacteit 3%-Horo BoaHoro pactBopa NaCL. koiuuecTBO MOTJIONIEHHOTO
Bojoposa Ha 100 r. cranmu mapku Ct 3 coctaBiser 3.5 cmM3 3a TO xe
BpPEMS BBIJICP’KKH B aHAJIOTUYHOW CpeJie P MTOJIHOM OTCYTCTBUM HE(PTH.

Hawnbonee monHas 3amuyta HHTHOMTOPAMU MTPOUCXOAUT MPU KOPPO3UHU
MeTaJljla  BCIEJACTBHE  BOCCTAaHOBIEHHUS  JIIOOOTO  OKHUCIHUTEI,
COJIEpIKaIETOCsl B KOPPO3MOHHOW Cpele B MallbIX KOHIICHTPAIHSIX,
npotekaeT ¢ Jaup(y3MOHHBIMU OTPAaHUYEHUSMU M MOXKET OBbITh
JOCTUTHYTA JIMIIb TMPU TIOJTHOM JKPAaHUPOBAHWH TOBEPXHOCTH MeETaslia
UHTHUOUTOPOM WIIM MPOIYKTaMH €10 MPEeBpAIICHUS TIPU B3aUMOICHCTBUU
CO CpelIoil ¥ METaJIJIOM.

OpHako, eclii CyIIecTByeT BO3MOKHOCTh HAaBOJOPOKMBAHUS METaJlIa B
poIIecce KOPPO3WH, MPEANOYTUTETIbHEE HCIOJIb30BaTh MOBEPXHOCTHO-
AKTUBHBIC KaTOJIHbIC UHTUOUTOPBHI, CIIOCOOHBIE MIOJIaBIISITh
NPEUMYIIECTBEHHO PEaKIMI0 BBIJCICHUS BOJOPOAA. M3MEHSSI MPUPOLY
3aMeIJICHHOW CTagu B MECTO HHTHOUTOPOB, 00ECTICUMBAIOIINX



OJOKUPOBOUHBIH 3P PeKT, HECMOTPs Ha UX BLICOKYIO 3 (EKTUBHOCTb.

[TosTomy s BeiOOpa HMHTHOMTOpa HEOOXOAMMO 3HATh VCJIOBUS
I00OBIYM W TPAHCIOPTUPOBAHUS MPOAYKLMH, TaKk Kak WHTUOHUTO,
UMEIOUINI BBICOKME 3aIUTHHIE CBOWCTBA B OJHHUX YCIIOBHSX, MOXKET HE
NPOSIBIISATH UX B APYTUX WM AaXK€ OKA3aThCS CTUMYIISTOPOM KOPPO3HUH .

B HedTsHONW HM ra3oBOM NPOMBIIIJICHHOCTH  paHbIIe MPUMEHSIIN
BBICOKOMOJIEKYJISIpDHBIE ~ OpPraHM4ecKhe  HMHTHOUTOpPBl  KOPPO3WH,
XapaKTepUCTHKA KOTOPHIX NMpUBeAeHA B Ta0.21.



WHTHOWTOp | Ha3HAUYCHHE Jlo3upoBka, | IhHEeKTHBHOCTH
Kr/MS 3alIUTHOTO
nencrteus, %
N-25-]1 st 3aIATHI or| 0,1-0,2 85-95
KOPPO3UH
ra30mpOMBICIIOBOTO
o0opynoBaHus B
ra30kHIKOCTHBIX CpeJax,
coJiep KaImx
CEpOBOJIOPO. Cwmech
CepoBOIOpOa C
VTJIEKHUCIIBIM Ta30M TpHU
THIPATHOM peXHUMe
100BIYM Ta3a
N-1- | Jlsa 3aIATHI or| 0,05-0,1 95-99
A KOppO3u# 000pyA0BaHMUS,
KOHTAKTHUPYIOIIETO C
He(ThIO, razom,
CTOYHBIMHU BOJIAMH,
coJiep KaImx
CEpOBOJIOPOJ
TAJI- | Jlns sammtel | 0,05-0,2 85
2 o0opyIoBaHUS u
COOPYKEHUU  CUCTEMBI
YTUITU3alAN CTOYHBIX
BOJI, coJiep KaIImx
CEPOBOJIOPOI.
TAJI-3 s sammtel | 0,05-0,1 95-99
o0opynoBaHus u
COOPYKEHUU  CUCTEMBI
YTHIIA3AIAN CTOYHBIX
BO/I, COJIepIKaIITIX
CEpOBOJIOPOJ
AHIIO st samurel | 0,2-0,4 95-98
Hedrerazonpomsiciosoro | 0,015-0,04
o0opynoBaHus B | Ha 1
YCIIOBHSIX MIIH.M®
MPEBATUPYIOLLETO HEPTIHOTO




BJIMSTHUS rasa
CEpOBOAOPOTHOM
KOppO3Uu

IIpu GakTepHaJIbHOM 3apaKeHUH MCIOJIb30BAHUE TPAIUIIMOHHBIX
METOJIOB 3aIlUTHl HEPTETIPOMBICIIOBOTO OOOPYIOBaHUS C MOMOIIBIO
UHTHUOUTOPOB KOPPO3UU MOKET ObITh HENOCTAaTOYHO 3P¢ekTuBHBIM. B
3TOM ciaydae OoprOy ¢ KOppo3wel 1ieaecoo0pa3HO BECTH ¢
UCIIOJIb30BAHUEM METOJIOB, TOJABISAIONIMX >KU3HEAEATEIbHOCTh CYJib-
daTBOCCTAaHA BIMBAIONIMX OaKTEepwii B HEANSIHOM IIJIACTE W B BOJC
CHCTEMBbI MNOIeP:KAHMS  TUUIACTOBOTO  JABJICHHS, a TaKkKe C
HCNOJIb30BAHMEM PeareHToB Ui 3alUUThl  000pPyIOBaHMSI OT
KOPPO3HUM, BbI3bIBAEMOM MPOAYyKTaMU ku3HeaesTebHocTH CBBh.

Tak, mpu HempepsiBHOW no3upoBke 0.05-0.1 xr mM™ wuHrHOUTOpa-
oaxrepuraa JIOH-52 B crounyro Boay ¢ pH=6.75,conepxanryro 0.013
kr M° H2S. 0.0008kr m® 02. 16 kmeroxk ma CBB u 10 kiretok M
THOHOBBIX Oaktepuil, 3PPEeKTUBHOCTHL 3ANIUTHOIO JAelCTBHS
cocraBimsier 82-98%. Amnanornynyro 3()QPEKTUBHOCTh  3aIIUTHOTO
neiictBust obecrneunBaeT u uurnOutop-oakrepunuma  JAOH-2 mpu
IEPHOMYECKOIT JO3UPOBKE B CTOYHBIE KOIBI 2Kr/M° BTdeHnH 24 4 uepes
3-6 mec.

Y cTaHOBIEHO, YTO BBICOKMM OaKTEPHIIMIHBIM JCHCTBHEM 00JiagaeT
pearentr AHII-2. npumensembliii B  kadecTBe (hioTOpeareHra-
JeAIMYJIbraTopa ¥ MHTHMOUTOpA KOPPO3UU B CEPOBOJIOPOICOAEPHKAIIMX
cpenax. Ilo maHHBIM TNPOMBINIJIEHHBIX  UCMBITAHUM  ONTUMAalbHas
kounentpamuss AHII-2 ngns monmaenenust sxku3HenesitenbHocTn CBB
cocrasnser 0,4-0, 5/ m° pu 3a00HOM 30HBI TUTACTa HATHETATEIHHBIX
CKBaXXHH C moclieayromei nmocrtossuuon nosupokord AHII-2 0,05-0.075
Kr M" 1O3BOJISIET oOeceunTh A3QPEKTUBHOCTD 3alIUTHOTO AercTBust 90-
95%.

OCHOBHOE KOJHMYECTBO HCCIEIOBAHUN pPa3pabOTKu OaKTEPUIIHIOB
KacaeTrcsi a30TCOAEPKAIMX COCAUHEHWM C JUIMHHOM LENbI HUX
YeTBEPTHUYHBIX COJICH. ")TH COeIMHEHUs OO0JIaJar0T CIIOCOOHOCTHIO
YHUYTOXai, OakTepur U XOpolIel TUCHEepTupye-MOoCThio. B Hacrosmee
BpEMsI CMECH Pa3IMYHBIX YETBEPTHUHBIX COCAMHEHHUH He- . MOJb3YyI0TCA
Jaie. 4eM OT/ACTbHBIC COSIUHEHNs], TaK KaK OJIHU M3 HHUX JICHCTBYIOT KaK
3aMeJIMTEIN pOoCcTa OaKTEpUid, a IPYrue Kak MHIHOUTOPBI KOPPO3HUHU.



4.2. NPUMEHEHHE HHI'MBUPOBJIHHbBIX
Hoxpeimuit  JAJISA 3AHIUTHBI osoryaoBAHUSA OT
ATMOC®EPHOH KOPPO3UHU

Jlnst 3amuTel OT arMocgepHO KOPPO3WU HAXOAAT TNPUMEHEHUE
UHTUOMPOBAaHHBIE MOKPBHITUS. Takue MOKPBITUSA KIacCU(DUUIUPYIOTCA Ha
CHHMaeMble, He CHUMaeMble. W cMbIBaeMble. Kpome TOro, coriiacHo
CYIIECTBYIOIIMM PEKOMEHJIAIMSIM, OHU MOAPA3ICIAIOTCS Ha pa3iIHyHbIe
TUIBl B 3aBUCHUMOCTH OT IJICHKOOOpAa3yrollei OCHOBBI WJIM OCHOBHOTO
KOMIIOHEHTa, croco0a mNpuMeHeHHs, (YHKIMOHAIBHBIX CBOWMCTB
KOHCEPBAIMOHHBIX CPEJCTB, XapaKTEPUCTHUKHU MTOKPBITHS.

OCHOBHBIE KOMIIOHEHTbl WHTHOMPOBAHHBIX KOMIIO3UIUHM - >KUAKAs
OCHOBA, 3aryCTUTENS U UHTUOUTOp Koppo3uu. B kauecTBe xuakoil (ass
NPUMEHSIOT pa3U4HbIE MUHEpAIbHbIC, PACTUTENIbHBIE U CUHTETHUYECKHE
Macna. 3arycTH Teld JTO BEIIeCTBa, CIIOCOOHbIE O0Opa3oBHIBATH B
TUCTIEPCUOHHON cpefie CTaOWIBbHYIO CTPYKTYPHPOBAHHYIO CHCTEMY.
NurubupoBaHHble KOMIO3UIIMM HA OCHOBE Macesl M CMa30K 00JanaroT
XOpPOIIUMHU  AAT€3UMOHHBIMU, TEPMETUUPYIOIIMMUA U  3AIIUTHBIMH
CBOMCTBAaMHU OT KOPPO3UU B YCIOBHSIX HPOMBIIIJICHHON atMocdepsl. B
CBS3M C BBICOKOM MPOHUKAIOMIEH CIOCOOHOCTHIO B MOPHUCTBIE CPEIbl
Takhue  KOMIIO3UIMM  OOECHEeYMBalOT  JOCTaTOYHO  BBICOKYIO -
3 PEKTUBHOCTh 3aIIUTHl OT KOPPO3UU Ja)xe IMpH HAHECEHWH HX Ha
HEOYHILEHHBIE OT MPOIYKTOB KOPPO3UU TTOBEPXHOCTH.

Kak u xuakue KoHCepBaIlMOHHBIE Maciia, HHTMOMpOBaHHBIE TOHKOI
[ENOYHbIE TMOKPBITHS JIETKO HAHOCSATCS Ha METAJUIMYECKUe H3IeNus
KHACThIO, OKyHaHueM. myibBepusauueil. Ilepuonnyeckas oOpaboTka
MHTUOMPOBAHHBIMU HOKPBITUAMU METaJUINYECKIX U37enuii
oOecreunBaeT CO37aHHe 3allUTHBIX IUICHOK, 3HAYMTEIbHO yMEHbILas
pacxoj UHrHOUTOpA.

3anUTHRIE CBOMCTBA BA3KMX MHTMOMPOBAHHBIX KOMITO3UIMH CBS3aHBI
C UX WU3OIMSLUOHHONW CIIOCOOHOCTBIO, NPEMSATCTBYIOIIEW Mapo- U
BJIArONPOHUIIAEMOCTH. KOTOpasi, OJHAKO, HE MMEeT pEelIaroIlero
3HAYEHHUs] TPU OLEHKE 3allUThl OT 3IEKTPOXUMUYECKON KOppO3uu
IUIEHKaMU CMa304HOTO Martepuana. B ocHOBHOM 3¢ ¢eKkT 3amuTHOro
JIeMCTBUS  OmpenessieTcs MOJIIPU3AIMOHHOM  COCTaBIAIOLICH, T.e.
TOPMOKEHHUEM DJIEKTPOXUMHUYECKHX peakuuid. I[lOBBICHTH 3alIUTHYIO
CIIOCOOHOCTh MHTHOMPOBAH-HBIX KOMMO3MUIIMI MOXXHO BBEACHHEM B HX
coctaB IIAB, cHOCOOGHBIX BBITECHATH OJIIEKTPOJIUT C TOBEPXHOCTU
MeTajula, OOpa3oBbIBaTh Ha IOBEPXHOCTH MeTaija aJI-COpOIUOHHO-
XeMOCOpOIIMOHHbIE 3aluTHBIE TuleHKH. MacnopactBopumbie [1AB cro-



COOHBI TOJIBKO (PU3UYECKU BBITECHSATH a/ICOPOMPOBAHHYIO BOJY, HATUUME
KOTOpOW O0OYCIIOBIMBAET pa3BUTHE DJIEKTPOXMMHUECKOH KOPPO3UH.
XUMUYECKH CBsI3aHHAs C IOBEPXHOCTBIO MeTajlyla BOAa Hapsay cC
KUCIIOPOJIOM U BOJAOPOAOM  y4yacTByeT B (OPMHUPOBAHUU
XEMOCOPOITMOHHO-AICOPOITMOHHBIX TUICHOK.

WNHruOutopsl aacoOpOLIMOHHOrO THIIA BBITECHSIOT BOAY C [IOBEPXHOCTH
3a cueT TOro, 4yto ’Heprus cBsi3u IIAB u Boabl Oosiblie SHEPIUM CBS3U
BOJIBI C MeTauToM (Tadir. 22).

DHeprus CBsI3U XeMOCOPOMPOBAHHON (pa3bl C FOBEHIJIBHBIM METAJJIOM
3HAYUTEJIBHO BBILIE SHEPTUM CBS3U C HUM ajcopOoupoBaHHON ¢a3bl. [Ipu
XeMOCOpOIMM OTCYTCTBYET Ipouecc Murpauuu mosiekyn IIAB mo
NOBEPXHOCTH U Hab01aeTCs s ekt NOCJIEICHCTBHS.
MacnopacTBOpyMbIE ~ MHTHOUTOPBI  XEMOCOPOLIMOHHOTO  JEHCTBUSA
BBITECHAIOT BOJY B CBSI3M C TeéM. 4TO 3Heprus cesizu [IAB u meramna
OoJbllie WM paBHA CBSI3U MeTajuia ¥ BoJbl. [Ipu pa3peiBe MiIEHKH BOAbBI
npoucxonut ancopbuus ITAB nHa meramne. Ilpoueccsl xemocopOuuu
pa3BUBAIOTCS BO BpeMEHU. [I[pUMEHUTENbHO K MIACTUYECKUM CMa3KaM U
UTMOMPOBAHHBIM  TOHKOILJICHOYHBIM  MOKPBITUSM  3aKOHOMEPHOCTH
anare3ud WM KOre3uu OOYCJIOBJIEHbl KHHETUKON HCHApeHMs JETy4YHMX
pacTBOpUTeNell U  SBICHUSMH, CBS3aHHBIMU C (OpMHpOBaAHHEM
3aIMMTHOM 3alIMTOM IIJIEHKHU.

Tabnuna 22 BogoBBITECHSIONISAST CIIOCOOHOCTh HEKOTOPBIX BEIIECTB U
KOMITJIEKCHBIX HTHTHOUTOPOB KOPPO3UHU

BemecTtBo BonoBreiTecHEHHE, MM

D1 D2 D3
Aubyruagt 55 44 27
ajat
Jlanommu 102 102 102
Ddup
TIEHTa’PUTP
uTa u
KUPHBIX 75 75 75
kuciior Cb5-
C9




Hudennnon
ol aup
OCH3WIATOP
HOU
KHUCTIOTBI

21

17

17

MoHO3THIIO
BRI 3dup
JIUATUIICHT T
HUKOJIA

80

80

Tpustanosa
MUHOBOE
MBLIO
OJICMHOBBIX
kuciaor (5%
pacTBOp B
MacJie)

144

144

144

MukoBock

120

120

120

Conp COK u
JTUIIAKIIOTKC
WJIaMUHa
(5%
pacTBop
MCJIIA-2 B
maciie)

36

36

42

Conb
CyIb(HOKHUCIT
OTBI
MOYHBHHBI(
BMIT)

150

150

150

OKTaaHIINIIA
MUH

85




B Hacrosimee Bpemsi pa3paboTaHbl MHTMOMPOBAHHBIE KOMIIO3UIIUU.
o0OecreynBamIIke 3allUTy HE TOJbKO OT KOPPO3UU. HO K OT
HABOJOPOXKMBAHMUEM  KOHCTPYKIMOHHBIX MAaTE€pUAIOB B YCIOBHSIX
MPOMBINIJICHHON aTMOCc(hepsl, CoepsKaIlei KUCIIbIEe ra3bl.

Hcnonb3oBaHWe TaKUX 3alllUTHBIX MOKPHITUH 3GGEKTUBHO s
3alUTBl  OT KOPPO-3U K CYJIb(QUAHOIO pPACTPECKUBAHUSI CTaJIbHBIX
neTaned, paboTalIUX B  Pa3lMYHBIX  YCJIOBHUSIX  HArpy>KeHUS.
[TpyuMeHHUTETBHO K KPEMEeKHBIM U3AETHUSIM. TOTPEOHOCTH B KOTOPBIX I10
HEe(PTAHOW M Ta30BOM MPOMBIIUIEHHOCTH COCTAaBISIOT JAECITKU ThICAY
TOHH B  TOJA.  MCIHOJIb30BaHUE  WHTUOMPOBAHHBIX  MOKPBHITUN
IPEIOTBPALIAET Tay’Ke U OKUCIUTEIbHOE CXBAThIBAThIBAHMUE.

Tax pesynbraThl UCHBITAHUN TMOKa3ajdd, YTO OTHOCHUTEIHHOE
yIJIMHEHHE O0O0pa3loB M3 YIVIEPOAUCTONW CTaldM TMOCIE BBIIEPKKUA B
teuenue 90 u B BogHOM pactBope, couepxkamieM 5% NaCL 0.5%
CH3COOH wu naceimeanom H2S pH=3-5), B 5 pa3 Huxe no cpaBHeHHIO
C UCXOJIHBIM, a YHCIIO TIEPETHOO0B 10 pa3pylieHus CHIKaeTcs B 2.5 pasa.
XapaKkTepuCTUKN IUIACTUYECKUX CBOMCTB AHAJIOTUYHBIX CTaJbHBIX
00pa31oB. 3alUIIEHHBIX MOKPHITUEM M3 UHTMOMPOBAHHOW KOMIO3UIUU
JIOM, mnocne BBIIEPKKH B CpEAE OCTaJIUCh HAa YPOBHE HCXOIHBIX
obOpasmoB- Bpemsi mo paspymieHus THIWHIPHYECKUX O00pas3oB 6e3
NOKPBITUS MpU HampsbkeHud, paBHoMm 0.8 oT mpejena mpovyHOCTH Ha
paspbiB, coctaBmio 1.754. a a1 oOpasiioB, MOKPHITHIX HHTHOMPOBAH-
Ho komno3zunuent. - 1434. [Ipu sTom B 5.7 pa3a yBenuuuBaeTcs Bpems
710 pa3pylLIeHUs HIUIUHAPUIECKIX 00pa3IoB.

4.3. COBPEMEHHBIE Cnoco6b1 UHTUOUTOPHOU
3amuThl HedTerazonpomeicioBoro ObOPY JIOBAHU A

OOIIIEeN3BECTHO, YTO 3allUTa C IOMOIIGI0 HHTHUOUTOPOB, B PSIY
TPAAUIIMOHHBIX METOJIOB 3alllTHl OT KOPPO3WH, SIBJISIIOTCS OMHOM W3
3¢ (HEKTUBHBIX U SKOHOMUYHBIX U B HACTOSIIEE BpeMsl aJbTEPHATUBHI €i

HCT.

Ho, Tem HEe MeHee, KaK MTOKa3bIBACT MPAKTHKA HETATUBHBIC CITydan
MCTIOJb30BaHUsI MHTHOUTOPOB HE CTOJIb YK PEIKH U TIPpoOIeMa 3aIIuThI
HEPTEPOMBICTIOBOTO 000PYIOBaHUsI OT KOPPO3WH, KaK BBISICHIETCS,
BBbI3BaHA HE CTOJIBKO JEPUITUITOM UHTHOUTOPOB, CKOJIBKO UX HU3KUM
KaueCTBOM U TPYJIHOCTAMH Noa00pa Hanbosee 3 HEeKTHBHBIX
WHTHOUTOPOB KOPPO3UH JJIsI KOHKPETHBIX YCIOBUHM puMeHeHus . OmHON



U3 MPUYMH HU3KOW WM HEAOCTATOYHO BBHICOKON 3((hEKTUBHOCTH
MHTHOUTOPOB SIBJISIETCA TO, YTO B YCIOBHUSIX 00OCTpSIOIIEHCS
KOHKYPEHLIUU (PUPMBI — MOCTABIIMKH BBIHYKJIEHBI UTH Ha
MPUBJICYEHUS], B KAYECTBE CHIPHsI IJIs MOJTYUYESHHS] HHTUOUTOPOB,
J€IIEBbIX TOOOYHBIX TPOJYKTOB, @ TO U BOBCE OTXOA0B IIPOU3BOJICTB.



CTOMMOCTH MHTUOUTOPA W TIOITOMY HCIOJIB30BAHUE K€ KOHIAUIIMOHHOTO
CBIpbSl TMPUBOAUT K OoJiee YeM CYUIECTBEHHOMY TOBBILIECHUIO
MPAKTUKYETCS TOBOJIBHO PEIKO.

SIcHO. dYTO BOCIHOJNB30BATHCA TMPEUMYIIECTBAMU HHTHOUTOPHOMN
3alATBl  BO3MOXXHO TOJIBKO Ha TMYTH OTOPAKOBKH HEIOCTATOYHO
3¢ ()EKTUBHBIX ~ MHTHOMTOPOB HA  CTAJUU  BXOJHOTO  KOHTPOJIS,
KBIM(PUIIMPOBAHHOTO aHAIU3a PE3yJIbTaTOB MPUMEHEHUSI UHTHMOUTOPOB
Ha IPOMBICIAX M COBEPIICHCTBOBAHUS HA *YI'OH OCHOBE TEXHOJIOTHUH
MPUMEHEHUS MTHTUOUTOPOB TIPU CTPOTOM CIICIOBAHUN Pa3yMHOM IIEHOBOM
CTpaTeruu Mpy MOKYyINKe UHruOUTOPOB KOPPO3UHU.

Hcxonss w3 3TOrO, LENBI0  HACTOSIIETO  pasfena  SBISIOTCS
MHUHUMH3AUSA IKOHOMMYECKMX 3aTpaT Ha 3aluTy OT KOPpPO3uHU
IPOMBICIIOBOTO ~ 00OpyZOBaHHA W TpyOONmpoOBOAOB  3a  CUET
COBEPILIEHCTBOBAHUS MPOUEAYPHl MOAOOpPa MHTUOUTOPOB, OIpeaesICHUs
UX ONTUMAJIbHBIX JIO3UPOBOK, a TaK K€ HanboJiee MOJTHOrO BBISIBICHUS UX
MOTECHIMAIIBHBIX BO3MOYKHOE I'€H B Ka)XXJIOM KOHKPETHOM CJIy4ae C TEM.
yTOOBl HE JIOMYCTUTHh HEONPABAAHHOTO PACIIMPEHUS AaCCOPTUMEHTA
NPUMEHSIEMBIX B IPOLECCE  OKCIUTyaTallud  MECTOPOXKIACHUMN
XUMpEareHToB M uX nepepacxona. Takum o00pa3oM, OCHOBHBIMU
3aJ]a4aMHt SIBUJINCH!

1. Anamu3 151a00OpaTOPHO-CTEHJOBBIX UCIBITAHUA UM MPAKTUKU
MPUMEHEHUS OTIBITHBIX U MPOMBIIIIIEHHBIX HHTHOUTOPOB.

2. YTOUHEHHE Ha OCHOBE HM3YYEHHS JUTEPATypHOro MaTepuaia u
OTIbITa TIPUMEHEHUSI MHTHOUTOPOB OCHOBHBIX TPeOOBAaHWN K MPOIEIYpe
noadopa WHTUOMTOPOB KOPPO3UU JUIsI KOHKPETHBIX YCIOBHUU UX
MIPUMEHEHMUS.

3. O6ocHOBaHUE METOJIOB IKCIIEPUMEHTAIBLHOTO U3y4YeHHs HanboJee
BOXHBIX  IIOKa3aTeliel  WHTHOMTOPOB, O0O0OOIIEHWE  MOJYyYEHHBIX
pEe3yJAbTATOB METOJAMHU MAaTeMaTHYECKOW CTATHUCTUKHU C T€M, 4TOObI Ha
ATO OCHOBE MPOBECTH OBICTPHIA. ONIEPATUBHBIA U OOBEKTUBHBINA MTOA00D
MHTUOUTOPOB JIJIsl KOHKPETHBIX YCIOBUM MPUMEHEHHUS

4. Ot0op TMEepPCNEeKTHBHOTO WHTHOWUTOpA I MUHUMH3AIUN
SKOHOMHUYECKHUX 3aTpaT Ha 3aIIUTy OT KOPPO3UU BHYTPHU IMPOMBICIOBOIO
obopyaoBanus, TpyoonpoBoaoB s cuctem TITT/1.

B pesynbrare npoBeaeHHOM pabOThl ObUIM YTOUHEHBI TPeOOBaHUS K
WHTHOUTOpPaM KOPPO3WH, U3 KOTOPHIX BBITEKAIOT OCHOBHBIC MPUHITUIIBI
nondopa  MHTMOMTOPOB  KOPPO3WU  JUJIi  KOHKPETHBIX  yCIIOBUM
MIPUMEHEHUS, 3aKITFOYAIOIINECS B TOM. YTO!

1 - mnpu MUHUMAIBHBIX JO3UPOBKAX HWHTHOUTOP JIOJDKEH



oOecrevynBaTh BBICOKYIO 3allUTHYIO 3()(PEKTUBHOCTh KaK OT
oOmiel, Tak M JIOKAJIbHOW KOPpPO3UM TaKk Kak B
HEPTENPOMBICTIOBBIX Cpe/iaX BCErJa MPUCYTCTBYET XJIOP-UOHBI,
T.€. aKTUBATOPHI IUTUHTOBOW KOPPO3WUH,

o0nanate ctabuibHOCTHIO 3amuTHOM 3({) pexmlBHOCTIT:
3alIUIIaTh METaul OT HABOJOPOXKUBAHHUS M CYJIb(QHUIHON

XpYIKOCTH,;
OBITh BBICOKOTEXHOJIOTUYHBIM (COXPaHATh CTAOMIBHOCTh CBOMX

(U3UKO-XUMUYECKUX CBOMCTB TpU OOJBIIOM KOJUYECTBE
UKJIOB 3aMOPaXUBAHUSI - CIABAHUS,

COXpaHATh TEKyueCTh Ipu Temneparypax He Bbiiie 40'C:
- HE paccliauBaThCsi TPU IIUTSIHHOM XPaHEHHWH Kak B

YCIIOBUAX PE3KO KOHTHHCHTAJIIbHOTO, TAK H BJIAXXHOT'O KJIMMaTa.

HE BJIMATH OTPHUIIATETILHO HA MPOLIECCHI TOOBIYH U MepepadoOTKU
He(TH U rasa:
HE OKa3blBaTh OTPHULATEILHOTO BIUSHUS Ha KadyecTBO
KOHEYHOIO MTPOAYKTA. HallpUMep, aBUAIIMOHHOIO TOTUIMBA.
HE 3aTPYIHATH MIPOLECC JeIMYIIbCAIIHH:
HE BCIIEHUBATh 00padaThIBaeMble TEXHOJIOTMUYECKUE CPEIBI:
HE BJIUSATH Ha CTAOUIHLHOCTh HMPKYJIHPYIOLIUX B 3aIIMIIAEMBIX CHCTEMax pabodmnx

cpen. s nocTrkeHus: HamIyduxX pe3yabTaToOB OT MPUMEHEHUS! HHTHOUTOPOB:
UHTUOUTOP JOJDKEH OBbITh KOMILJIEKCHOKO JEHUCTBUS MOCKOJBKY OCJIOXHSIOLIUE
100b1uy (haKTOPBI MPOSBIISAIOTCA OTHOBPEMEHHO;

HE OBITH TOKCHYHBIM
HE O6H3I[aTB TSAAKCIIBIM, HCIPUSATHBIM 3aI1aXOM.
O6J'Ia,Z[aTI> CITOCOOHOCTBIO PaCTBOPATHCA B HC(bTI/I U XOpomo AUCIICPrupoOBaTLCA K

BOJIC.

2. llpennoxxeHbl mpouexypbl s oOJerdenust otOopa JIy4IIero U3 TaMMBbl.
o0nagaronmx MPUMEPHO OJIM3KUMH 3alUTHBIMH CBOWCTBAMH, MHTHUOUTOPOB KOPPO3HH.
OnxHOM M3 TaKUX MPOLETYP ABIAETCS TO. UTO PE3YIBTATHI ONPECIICHUS
*3(PEeKTUBHOCTH MHTHOMTOPOB IMOJBEPraroTcs 00pabOTKe MeToAaMU MaTeMaTH4YeCKOU
CTaTUCTUKA HAa KOMIBIOTEPE C TE€M, YTOOBl YCTAHOBUTH CTATUCTHYECKYIO 3HAYMMOCTH
MOJIYYCHHBIX PE3YJIhTATOB M HA ATOW OCHOBE CYIIECTBEHHO YMEHBIIHUTH CyOBEKTHBHOCTH
NpU MPUHITHA OKOHYATEIBHOTO PEIISHUS B MOJIb3Yy TOTO WJIM HHOTO HHIHOUTOPA.

3. IlpennoxxeHbl yYOPOIICHHBIE, HO OONANAONIUE JOCTATOYHO BBICOKOW WH -
(hOpMaTHBHOCTHIO. JOCTOBEPHOCTHIO, IKCITPECCHOCTHIO M OTIEPATUBHOCTHIO,

*OKCIICPUMCHTAJIbHBIC MCTO/bI dHAJIN3a W allllapaTtypa AJI UX pCaJIn3alu.
MCTO,Z[BI IMMO3BOJIAIOT OIIPEACIIATE CKOPOCTHU O6H.ICﬁ 1 JTOKaJIbHOM KOppO3uu B YCJIIOBUAX,

Korja B paboueil cpesie NPUCYTCTBYET CEPOBOAOPOA, KUCIOPO/, YITIEKUCIIBIH ras3.
MeTtos! onpenenenus 3aiuTHON 3((HEKTUBHOCTH HHTUOUTOPA OT HABOJOPOKUBAHUS TT



CyIb(UIHOTO PACTPECKUBAHMS.
4. [IpensioxkeHbl OpaKOBOYHBIE MTPU3HAKH, [0 KOTOPHIM PeareHT, MOKa3bIBalOT, XOTHA H
JIOCTAaTOYHO BBICOKYIO 3allMTHYIO *3((PEKTUBHOCTh MO JEHCTBYIOLIMM IIpaBUjIam
ompeneneHus: 3amuTHON 3(P(GEKTHBHOCTH, MOXET OTBEPTrHYTh IO HECTaOMUIHLHOCTH
3amUTHON 3(PGEKTHBHOCTH YCTAaHABIMBAEMON IO OCIHIILISA-IUSAM TOKAa KOPPO3WU TIPH
UCIIBITAHUSX DJIEKTPOXMMUMHUYECKHUM MeTogoM Ha «MoHukope-1» mo OGosbiiomy
pazOpocy 3HaueHUM 3auUTHOM *3((PEKTUBHOCTH TNPU TMOBTOPHBIX HCIBITAHUSX B
WIEHTHYHBIX yCa0BHSAX. [[pakTHUECKOM IEHHOCTHIO TaHHOW PaOOTHI SIBIISIFOTCS:

- TPUHIUIBI TMOA0Opa HWHTHOUTOPOB KOPPO3UHM [JIi KOHKPETHBIX YyCIOBUH
NpUMEHEHUs, OOECMEeYMBAIOIINE W YCKOpSAWIIME 3TO J MPOLECC, a TaKkKe
CYIIECTBEHHO  MOBBIIAIONIME  OOBEKTUBHOCTh  IOJYYEHHOTO  pe3yJsbTara.
000CHOBaHME DOKCIEPUMEHTAIBHBIX H  PACUYETHBIX TMPOIEAYp TMPOBEIACHUS

s dexTuBHOrO 1MOAOOPa UHTMOUTOPA ISl KOHKPETHBIX YCIOBUN MTPUMEHEHUS.

4.3.1.IIpuMeHeHre UHTUOUTOPOB KOPPO3UH KaK HanboJiee 3pGeKTUBHOTO
METO/IA 3AIUTHI OT KOPPO3UH.

WNuruburopaMu WM 3aMeATUTENSIMUA KOPPO3UU HA3BIBAIOT BEIIECTBA HEOPTAHUYECKOIO MIIH
OpPraHUYECKOTO IPOUCXOXKICHHs, KOTOpble BBOAAT B HEOONBIIMX KOJMYECTBaX B
arpeccUBHYIO Cpeay JUIsl TOPMOKEHHSI KOPPO3UOHHOTO Ipolecca. B 3aBUCHMOCTH OT yCIIOBUiA
NPUMEHEHHUS MHTHOUTOPOB HX AENAT Ha kuiakodasHsle W mapo-¢asneie. B cBoio ouepenb
KUaKo(]aszHble WHTHOUTOPHI JEISATCS HAa MHTUOUTOPBI JJII HEUTPANbHBIX, KHUCIBIX H
IEJT0YHBIX cpel. MHruOUTOPHI yCIOBHO AENATCS HO MEXaHU3MY JEHCTBUA. 10 XUMUYECKOMY
coCTaBy, 1o Ha3HaueHHIo. [lo MexaHu3zMy aeicT-BUs Bce MHTUOUTOPHI. HE3ABUCUMO OT BHJA
arpecCUBHON Cpefbl, Ha3HAYEHUS U XUMHUYECKOro COQTaBa, AENAT Ha JIBE TPYIIbI. Oro
a7cOpOLIMOHHBIE W TACCUBHUPYIOIIKE. aJCOPOIMOHHBIE K€ HMHTUOUTOPHI IO XapakTepy
TOPMOKEHHSI AIIEKTPOTHBIX MTPOLIECOB

I[CJ'I?IT Ha KaTOAHBbIC, aHOJIHBIC 1 CMCIIIAHHBbIC.

Hedrsinas 1 ra3oBast mpOMBITIUICHHOCTH -110 HanboJiee KPYIHbBIN 00BEKT JJII TIPUMEHEHUS
UHTHOUTOPOB KOppo3uH[7]. DTO 00BsICHIETCS TEM, 4TO Ui H00BET, cOOpa H TpaHCIOpTa
OTPOMHBIX OOBEMOB JKHUIKAX H Ta3000pa3HBIX MPOIYKTOB HWCIONB3YyeTCS BeChMa
3HAUUTENbHAS 10 TPOTSHKEHHOCTH W METAUIOEMKOCTH CeTh TPyOONPOBOJOB. a TaKkKe
OOJBITIOE KOJUYECTBO METALTUICCKAX EMKOCTEH.

W3 cymiecTBYOIMUX, MHOTOOOPA3HBIX CPEICTB 3allUTHl OT KOPPO3WH TMPUMEHEHHE
MHTUOUTOPOB TIO PsALy NPUYHH 37eCh 0COOCHHO 3 @dekTuBHO. Bo-TIepBBIX, X MOXKHO
NPUMEHITh Ha OoJiee TO3JHEHW CcTaguu pa3padbOTKU HE(MTSIHOTO MECTOPOXKACHHS (Korma
BO3pacTaeT OOBOJHEHHOCTh HE()TH), YTO SIBJIICTCS SKOHOMHYECKH BBITOIAHBIM. BO-BTOPBIX.
MHTUOUTOPHI MOTYT OBITH TOJAHBI B arpecCHBHYIO Cpeay B JIOOOM J>KETaeMOM MeCTe
(GYHKIIMOHUPYIOIIEH CUCTEMBI 0€3 CYIECTBEHHOTO M3MEHEHHsI TEXHOJIOTUYECKOTO MpoIiecca



100bIYM, MOATOTOBKM W TpaHcHopTa He(dTu. B-TpeThux, mpu BBEACHMH HHTUOUTOPOB B
HA4yaJbHOM ITyHKTE JIBUJKEHUS J0OBIBAEMOI Cpeibl OHM BMECTE C HEI IMPOHUKAIOT BO BCE
HOJIeKalle 3alluTe MECTA, BKIII0Uasi MaruCTpalibHble HE(PTENPOTYKTHI.

XapakTep TEXHOJOIMYECKHUX IPOLIECCOB MpHU 100bIYe HEe(TH MU Ta3a rakoB, YTO 37ECh
CO3/1aI0TCSl YCIIOBUS AJIsi MPUMEHEHHUS MTOYTH BCEX TUTIOB HHTUOUTOPOB.

4.3.2.MexaHu3M J1eiicTBUSI HHTUOUTOPOB KOPPO3MH.

[lo xumMuyeckoMy COCTaBy MHITUOUTOPBI JUIsI KUCIBIX CpEeJ MOXKHO pa3leuTh Ha
UHAMBUyaJIbHbIE BEIIECTBa- KOMOWHUPOBAHHBIE WJIM CMECEBbIE MHTHOMTOPHI HA OCHOBE
OTXOJIOB U TIOJIYITPOTYKTOB XUMHYECKOHW, HE(PTEXNUMHUUECKOH, TEIUTI0JI03HO-OYMaKHOHM | T.II.
MIPOMBITIUICHHOCTH B TOM WJIM MHOM CTETIEHU MOIU(DHUIIMPOBAHHEIE.

NHrubuTopsl KUCIOTHOM KOPPO3UU SBIISIOTCS OCHOBOW acCOPTMMEHTa MHTUOUTOPOB.
IpPUMEHSIEMBIX MPHU pa3zpaboTke HEPTAHBIX U 1a30BBIX MECTOPOKIECHUM, B TOM YHCIIE U TaKHX,
B IPOAYKIUU KOTOPBIX HNPUCYTCTBYIOT OTAEIBHO HWIH B COBOKYIHOCTH CEPOBOIOPO,
YIJIEKUCIIBIN Ta3 U KACIOPOA.

TUNUYHBIMU UHTUOUTOPAMU KUCJIOTHOM KOPPO3UU SABJISIIOTCS OPraHUYECKUE COCAUHEHUS
C (QYHKUMOHAJIbHBIMU TpYyNIaMH, B3aUMOJCHCTBHE KOTOPBIX C IOBEPXHOCTHIO MeTajlia
cTabunmusupyeM aacopouuio. M B kauecTBe OCHOBHBIX IPEICTaBUTENCH KUCIOTHON KOPPO3UU
MOKHO PacCMaTpyBaTh TETEPOLUKINYECKAE COCAUHEHHS C a30TOM, KHCIOPOJOM, CEPOH,
BBICOKOMOJIEKYJISIDHBIE  CIIUPTHI M albJCTHAbI, AMHUHbl W aMHJAbl. YETBEPTUYHBIE
a30TOCOAEPIKAIINE COCTUHEHUS U T.II.

MexaHu3M JeWCTBHSI HEKOTOPBIX W3, HHTUOUTOPOB. MPOSIBIISIONINX BBICOKHI 3a-TITUTHBIN

b (}eKT B CepOBOIOPOAEPKANIUX KHUCIBIX Cpelax OOBSICHAIOT 0Opa30BaHUEM COCAMHEHUN
MOJUMEPU3YIONIUXCSCSI Ha TIOBEPXHOCTH 3alllMIAeMOI0 MeTajia. MHOTHE OpraHHYecKue
COCIUHEHMSI CTIOCOOHBI BCTYIATh B XUMUYECKOE B3aUMOJICHCTBHE C CEPOBOAOPOIOM, 00pasys
Ha T[OBEPXHOCTHU MeTaJia, TPEICTABJIAIOMNe cBoeoOpa3Hbiid  (pa3oBwlid  Oapbep,
HEpacTBOPUMEBIE COeNUHEHUS. DPPEKTUBHBIMU HMHTHOMTOPAMHU MOTYT OBITH COCAMHCHHS,
KOTOpbIE HE BCTYMAIOT B XMMHUYECKOE B3aMMOJCHCTBHE C CEPOBOJIOPOAOM, HO OHH MOTYT
BBITECHSITh MOJICKYJIBI © HOHBI CEPOBOIOPOJIOB C TOBEPXHOCTH METAJLIA.

ATpECCHBHBIE CEPOBOJIOPOJICOJIEPIKAIINE CPENbI OMACHBI HE TOJBKO TEM, YTO YCKOPSIOT
KOPPO3UOHHOE pa3pylieHHEe MeTaula, HO B OOJbIICH CTENeHW TEM, YTO MPHUBOIAT K
BOJIOPOAHOMY  OXPYNMUYUBAHUIO  MeTallla W KOPPO3HMOHHOMY  PacTPECKHUBAHHUIO
HEPTEPOMBICIIOBOTO 000pynoBaHus. (C KOPPO3UEH MOKHO OOPOTHCS K CBECTH JI0 KAKOTO-TO
npuemsieMor0 MuHHUMyMa. OfHaKo, MO HE JOCTaTOYHO, MO0 yXe HeOOJbIINE CKOPOCTH C
BOJIOPOAHOM JIETONSIpU3aleld MPUBOIAT YacTO B MPUCYTCTBHH CEPOBOAOPOJA K CHILHOMY
OXPYIMYMBAHUIO METajlla, BBIBOAS M3 CTpos oOopymoBaHue. CKOPOCTh MPOHUKHOBEHUS
BOJIOpOJIa B MeTasuI, B mpucyrcTBun H2S yckopsiercst 1o 5 pa3 ¢ yBennyeHrneM KOHIICHTPAuU
CepOBOIOPOA B AIEKTPOJIUTE, IIPU HEKOTOPOW KOHIIEHTPAIIUH TOCTUTAETCS HACHIIICHHE.

4.3.3.11oa00p HHTMOUTOPOB KOPPO3UHU



Llenbio MpoBeneHHBIX JT1a00PATOPHBIX, CTEHIAOBBIX U OMBITHO-IPOMBIIIICHHBIX HCIIBITAHUN
ABIIIETCS OTOOP M3 UCIIBITHIBAEMBIX HHTMOUTOPOB Hanbosee 3¢ (HeKTUBHOTO, T.€. HHTUOUTOpa
HPOSIBUBIIETO B JAHHBIX KOHKPETHBIX YCIOBHSX HCIBITAHUS HanOoJiee BBHICOKAS 3aLUTHOE
AeCTBHE MPU MUHUMAJIbHBIX JO3UPOBKAX U MPH 3TOM 00JIaJaloIero CioCOOHOCTHIO periaTh
elle Kakyl-TO 3ajady, Hampumep, O0OJalalouiero CrocoOHOCTRIO —J1€IMYJIbIUPOBAThH
BOJIOHE(TSAHBIE SMYIJbCUHU, MOJABIATH >KU3HEIEATEIBHOCTh CYIb(paTBOCTAHABIUBAIOIINX
OakTepuii, 006Ja1al0UIET0 K TOMY € BBICOKUMH TEXHOJOTHUECKUMH cBoicTBaMu. [losaToMy
M0 pe3ynbTaTaM MpeABAPUTENBHBIX TEXHUKO-3KOHOMHMUYECKUX AaHaIM30B U MPUMEHEHHE
YHIOMSIHYTBIX TIPUHIIUIIOB 0TOOpa HHTHOUTOPOB Koppo3uu B TedeHnu 1999-2000ron0B 66110
otobpano 12 Bugos uaruouropos: CHITX-6014, 601¥IC, 1004, Hedrexum-1,6», BNUUKOP
1A», bamuk 17M, «XIIK-002,00B», TX 1153 u 22 noBas MoauduKaius WHTHOUTOpA
KOPPO3UU CepUH A3HMYT.

Cepbe3Hyl0 TPYIHOCTb IMPU TMPOBEACHHWU TAKOTO pOJAa UCHBITAHUN MPEACTABISAET
OIpeJIeIeHne CaMOro IJIABHOTO MJIM OCHOBHOTO CBOWMCTBA MHTMOUTOPOB KOPPO3UH, & UMEHHO
3aUTHON 3P (EeKTUBHOCTH. <«O(PPEKTUBHOCTH HHTHOUTOpPa» TOHATHE KOMIUIEKCHOE H
BKJIIOYAaeT B ce€0s MMUHHMYM 2 COCTaBISIONIME, & MUMEHHO 3alIMTHYIO U 3KOHOMHYECKYIO
3¢ (HEeKTUBHOCTH, T.€. MOXKET COCTOATh U3 2-X, a TO U OOJIee MmoKa3aTeneil Uil XapaKTepPUCTHUK.

[Tonarue <«@ddekTuBHOCTE» TpedyeT OoJsiee MOAPOOHOTO0 PACCMOTPEHHUS, a TaKXKe
PacCIIMPUTENHLHOTO TOJIKOBAHHS CaMOT0 MOHATHSA 3((HEKTUBHOCTH HHTUOUTOPA.

PazHooOpazue B3auMOJEMCTBHS B TakOM CJIOXKHOM IIpolecce, Kak KOppo3us
TpyOOIpPOBOJAX U €MKOCTAX Hcmonb3yeMbix B cucteme [1I1]] eme Gonee OCIOXKHIIOT 3a1a4y
noao6opa 3 PEKTUBHBIX UHTUOUTOPOB KOPPO3UH.

3amuTHBIE JEHCTBUS MHTMOMTOpA 3aBUCUT B MEPBYIO OYEPEAb OT €ro KOHIEHTpAlluu B
cpeae C KOTOpOM KOHTaKTUpYyeT 3aluiiaeMoe O00OpyJAOBaHME, CBOMCTB JTOW CpE.BI,
Marepuaia U3 KOTOpOro ciejlaHa KOHCTPYKIUS, CKOPOCTEH MOTOKOM arpecCHBHOM CpEIbl.
3aBUCUMOCTD 3alIUTHON 3(h(EKTUBHOCTH OMHUCHIBaeTcs S — o0paszHoil kpuBoil. [lomoOnas
KpHBas MpejcTaBlieHa Ha puc. 26



AUMVYT - 14

OIIMCAHUE Kommo3unusi Ha  OCHOBE  a30TOCOJAEpXKAUIUX  OPraHUYECKUX
COCMHEHUN  aJKWJIMMHUAA30JIMHOB HM30 CTPOEHHUS, aMUJI0aMHUHOB U
OPTraHUYECKUX pacTBopuTenen
Ha3HAUYEHHE Uneubumopvr  cepuu  A3umym TpeAHA3HAYECHBI JJISI  3aIUTHI
HE(PTENPOMBICIIOBOTO o0opynoBaHus U TpyOONPOBOIOB,
paboTaromux B CEPOBOJIOPOACOAEPIKAIINX
BBHICOKOMUHEPAIM30BAHHBIX BOJHBIX CpelaX OT KOPpPO3WU U
HABOJIOPAKUBAHUS. Mosker OBITh HCII0Jb30BaH npu
TPAHCTIOPTUPOBKE HEPTH U rasa.
Pexomenmanmm | Mueubumop  Azumym-14  TeXHOJIOTHYEH,00J1aJa€T  JOCTATOYHO
10 mpokuMm  (mopsiaka  82,0-99,5%) 3ammTHBIM - IeHCTBUEM IIPHU
IPUMEHECHUIO no3upoBkax15-35mi/i .
Jns  gocTwkeHus MakcuManbHOro »Hd@dexra npu NpUMEHEHUU
CJeAYyeT UCIOJIb30BaTh METO/IbI, TTO3BOJIIONINE CO3/IaTh HAMITYUIIINE
YCJIOBUSI TEPEHOCAa HMHIHMOMTOpa K TIOBEPXHOCTH 3allMIIAeMOTO
MeTaJlIa.
[Ipy 5TOM HCHONB3YIOTCS JIBa OCHOBHBIX METOJA: TEPHOIUYECKOE
JI03UPOBAHUE W HETIPEPHIBHOE IO3UPOBAHUE.
MokeT TpPUMEHSATHCS COYETaHWE JBYX METOJIOB, HO HaumboJsee
NPEAMOYTUTENBHBIM  SIBJIISIETCS.  HEMPEPHIBHOE  JTIO3UPOBAHUE
WHTHOWTOpPA B 3aIUIIAEMbIE CHCTEMBI.
3amuTHAs KOHIIGHTpAIUS WHTHOWTOpA 3aBHCHT OT arpecCHUBHOMN
Cpenpl, CKOPOCTH TMOTOKAa W OMPEIEISIETCS HAa OCHOBE CTEHIOBBIX
HWCHBITAaHUH.
TexHuueckue Buemnuii  BUI-KUAKOCTH  CBETJIO-KOPUYHEBOTO WM TEMHO-
TpeOoBaHUS KOPUYHEBOTO IBETA.
Kucnornoe uucno, mr KOH na 1r mpoOsl1, He Goiee 3(
TY Awmunnoe yucio Mmr CHIxa 1r npo6s1 He Oonee 3
2415-187- MaccosBas JIOJIST AKTUBHOU OCHOBBI, % wHe ooJtee
0020312-98 15
MaccosBas JIOJIST BOJIBI %, HE OoJtee
0,5
TemmnepaTypa 3acThIBaHHUS , °C , e Gonee
45
3anmMTHOE JACMCTBUE NMPU KOHIIEHTPAIUU
Wuruburtopa 25wmr/n, %, He MmeHee 0¢
IIOCTaBKa K] mmcteprsl 50 T.e HMKHUM CJIMBOM, aBTOIIMCTEPHBI U Tapa
notpeduTesns. JlomyckaeTcs: pa3jivB NPOAYKTa B CTAIbHBIE OOYKH.
["apanTuiinbIi 1rox co AHS U3rOTOBIECHUS
CPOK XpaHEHUsI | UHTUOUTOP JOJHKEH XPAHUTHCSA B TEPMETHYHO 3aKPHITON €MKOCTH.
I'uruennueckuii | Ne 02 BI1. 01.24111.00846T.98 ot 29.09.99
ceprudukar WHTHOUTOP A3MMYT- MaJOTAaKCUYHOE M MAaJOOMacHOE BEIIECTBO,

OTHOCHUTCH K 4 KJIaCCy OINIAaCHOCTH.

HEDOTEXUM



NMHI'MBUTOP KOPPO3NN

Onucanne BonopactBopumblii MHIHOUTOpP KOPpPO3UM HAa OCHOBE
OPOAYKTa KOHJEHCALMHM KHCIOT JIETKOIO TaJOBOIO
Maciaa ¥ IOJMATHUIICHIIONIMAMUHA B YIVIEBOJOPOAHOM
pacTBOPUTEIIE

Hasnauenne 3amuTa KOMMYHHKAIIU ¥ HAa3eMHOTO 00OPYIOBaHMS

oT KOPpO3HH BHYTPEHHEN NIOBEPXHOCTH,
HABOJOPAKMBAaHUA M CYJIb(QUIHOTO KOPPO3ZHOHHOTO
pacTpeCKUBaHHUs, BBI3BIBAEMBIX BO3JIEICTBHEM
CEPOBOIOPOACOAEPKALIUX MUHEPAIU30BaHHBIX
BOJHBIX CpeJl

Pexomenpauuu 1o IMPUMCHCHUIO

Hneubumop HED@TEXHUM BBOaUTCS HENpepbiBHO (25-
50 ppm) wmm yaapueiMu go3amu (100-200 ppm)s
TpyOONPOBOJE CHUCTEM TMOAACPKUBAHMS TIJIACTOBOTO
JABICHUS TIPH COACPXAHWM B MHHEPAIN30BaHHOM
Bojie 10 300ppMcepoBoI0pOIa WK YIJIEKUCIIOTO ra3a.
JlanHast ~ TEXHOJOTHS  OOecreurMBaeT  CTETCHb
MIPOTUBOKOPPO3UOHHOW 3aIUTHl  OOOpPYAOBAaHHS HE
meHee 90%u npumMeHnMa B CIEAYIOUUX YCIOBUX
OO01ee naBiieHHE B cucreMe ,Mma, He Ooiee
20,0

[InoTHOCTE  BOJBI . kr/M®  , He Oomee
1160

CoeprKkaHne KOMIIOHEHTOB B BOZE , I/M°, He Goiee
CepoBoaopoja

300

Yrnekucnaoro rasa
300

Kucnopona

3

MexaHnnuyeckux MpUMeECEn
100

Ckopocth o0melt kopposuun He mnpesbimaer 0,05
MMm/Tox

Texuuueckue TpeboBaHus

TY

2415-001-00157816-94

Hepredum 1 | Hedprexum 2
JLitst Jlna  npumeHeHusT B
MPUMEHEHUSI B | JIETHEE BPEMSI
3UMHEE BpeMs

Bremnui BUA- IIOABHKHAsA MaCIsIHad KHUIKOCTDH
TEMHO-KOPHUYHCBOI'O IIBETA

V nenpHbBIN 0,810 0,830
Bec, rlem® |
HE MEHEe

3ammrHoe 94 90
neiicreue, %,
HE MEHEE




Temmnepatypa | - 40 -15
3aCTBIBAHMS,
0 C, He BbIIIIE

KucaorHoe 8-30 8-30
YUCIIO MT
KOH na 1r
MPOTYKTA

II0CTaBKa

K tmmcrepust 50 T , aBTONMCTEpHBI © Tapa
moTpeOuTeNsT , JOMYCKAaeTCs pa3iuB MPOAYKTa B
CTaJbHbIe OOUKHU

["apaHTHitHBIA CPOK XpaHEHUS

1 rog co gusa usroromBieHus. HHruOGuTOp MOJKEH
XPaHUTCS B TEPMETUYHO 3aKPBITON €MKOCTH.

['uruennyeckuii cepTuduKat

Ne 02511.01.24111.00393M.98 ot 14.05.98
no xapakrepy BoszaenctBuas HEOTUXUM otHocuTcs
K MaJIOTOKCUYHBIM BeliecTBam 4 Kj1acca ONacHOCTH

BUKOP




Onucaunue

KOMHOSI/IHI/I}I Ha OCHOBE a30TCOACPKIIHUX OPraHUYCCKHUX
COC,Z[I/IHCHI/Iﬁ . AJIMKUMHIAa30JIMHOB HN30CTPOHUA,
OpFaHI/I‘{CCKOﬁ KHCJIOTBI, HCHHOTCHHOI'O ITOBCPXHOCTHO-
AKTHMBHOI'O BEIICCTBA K PACTBOPUTECIIA

Ha3HAa4YECHUE Hueubumopor  cepuu BHUKOP 1npenHa3HaueHbl IS
3alUThl  HE(TENPOMBICIOBOTO  OOOpPYIOBaHHUS U
TpyOOTIPOBOIOB, paboTarmux B
CEPOBOJOPOAOCOAECPKANIMX  BBICOKOMUHEPAIN3aBAHHBIX
BOJHBIX Cpe/lax OT KOPPO3UU HABOJOPAKUBAHUS

Pexomennanun 1o | Mneubumopor cepuu BUKOP TeXHOJOTUYHBI, 00J1aat0T

IPUMEHEHHUIO JOCTATOYHO IIMPOKUM 3aLIUTHBIM JEHCTBUEM.

BBomsiTcss B cucTeMy YTHIM3AalMA CTOYHBIX  BOJ,
COJIEPIKaIINX CEPOBOIOPO] MITH YTIICKHUCIIBIH ras3.

Oco60 »hdexTrBHBI NMPU JO3UPOBKE B cUCTeMy cOopa
OOBOJHEHHON HE(PTH B CBSI3U C MPEANOYTHTEIHHBIM
pacmpesiesieHieM B BOJHOM da3ze.

Pekomenayercsi HCMOIB30BaTh METOJA  HEMPEPHIBHOTO
J03UPOBAHUS OpU KOHIIEHTpAlMM HWHTHOWUTOpa B
npenenax 15-50 ppm.

WuruOurtopsl  yaydmarT JesMyjbcaluio HepTu u
CHIDKAIOT THJIPaBINYECKUE MOTEpH. 3amuTtHas
KOHIEHTpALMsi MHTUOUTOPOB 3aBUCUT OT arpecCHOHOM
Cpenbl , CKOPOCTH IMOTOKA M OMpPEACNSETCS Ha OCHOBE
CTCHJIOBBIX TPOMBICIIOBBIX HCITBITAHUN.

TexHuueckue TpedoOBaHUs

TY
39-1313-88u3m. 1-4

Buxop 1 | Buxop-
1A

BHemiHMid BHA- HEpACCIAWBAIOWIASCA  OJHOPOAHASA
YKHUJIKOCTh OT CBETJIOTO JI0 TEMHO-KOPUYHEBOTO IIBETA

Kucaornoe uncao ,Mr KOH ma 1|10 105
I IPOJIyKTa, HE boJee

Amuunoe uuciio Mr HCl va 1 r | H/m 35 H\6 35
pOObI

MaccoBas TIOJIA aKTUBHOM | 33 15
0oCcHOBBI, % HE MeHee

[TnoTHOCTH TIpH 20°C, B npenenax | 0,85-

0,95
Bonausbrii [0Ka3areib 1% 8
pactBopa,pH
TemmepaTypa 3acTeiBanus ,°C, He -40
OoJee
3aimrHoe JIEUCTBUE npu 90

KOHIIEHTparuu uHruoduropa 50
mr/ 1,%, He MeHee

II0CTaBKa K umuctepust 10 43T ¢ HUKHUM CIIUBOM |,
aBTOLIMCTEPHBI U Tapa notpedutesns. Jlomyckaercs pa3ius
MPOJTYKTA B CTAJIbHBIE OOYKH .

["apanTuitHbI cpok |1 rom co pgHs wu3roroBiaeHus. WHruburop moiKeH

XPaHCHUSA

XPAHUTHCA B TCPMCTHYHO BaKprTOﬁ CMKOCTH.




MpouexT
3awuTsl, %
100.

80.
70.
60.
50.
40.
30.
20.
10.

30 45 65 80 100 115 130 180 210 220 240

CK-KOHUBHTPaUWA, Mrin
pMc.26. 3aBUCHUMOCTD 3AMTHOIrO ASHCTBUA UHIMBUTOpa
KOPPO3UK OT ero KOHUEeHTpaLuum B arpeCcCUBHONK cpepe.

N3 puc.26 BUAHO, 9TO HA BOCXOAIIEM YIacTKe S-00pa3HON KPUBO 3aluTa He
crabunpHa. Ha sToM ydacTke HaOmromaercss HauOOIBIINK Pa3dpOC IKCIIEPUMEHTAITb-
HBIX TOoueK. Pa3dpoc Todyek Ha ydacTKe BBITIOJIOKUBAHHUS KPUBOU 3aIIUTHOMN 3dek-
(EKTUBHOCTH TIOCJI€ JOCTIKEHUS KPUTHYECKON KOHIICHTPAIlMA WHTHOUTOpA CHU-
xaercs ( U1 KaXI0T0 HHTHOUTOpa CBOM rpadrk).

[Ton «ddexTuBHOM 3aMUTHONW KOHIICHTPAIIUE» TOHUMAETCsl KOHIICHTPAIHS, MIPH
KOTOPOW JOCTUTAETCS MaKCHMalbHOE 3allMTHOE JEHCTBHE HHTUOMTOpA KOPpPO3WHU B
JaHHOW arpecCUBHOMN Cpelie B JAHHBIX YCIOBUSAX MPUMEHEHUS.

OnHaKO KOPPEKTHO ONpPEAETUTh <3 (HEKTUBHYIO 3alIUTHYIO KOHIICHTPAIUIO» 110
TaKUM KPUBBIM MOKHO TOJILKO B CITydae BBICOKO arpeccuBHBIX cper. I'nme ¢gonoBas
CKOPOCTh KOPPO3HUH COCTABIISIET OT HECKOMBKUX AecaThiX 10 1.0MM rox u Bhimie. B To
BpeMSs KaK UCJIEIOBATENAM-KOPPO3UOHUCTAM B HeTen00bIBaoIIEH
MIPOMBITIUICHHOCTH TIPUXOJUTCS UMETh JIEJ0 CO CPelaMH, TAe MCXOTHBIN (hOHOBBIN
ypoBeHb Koppo3un MoxkeT ObiTh Hke 0.lvm rox. Tak, 4TO THMMYHBIMH IIHPOKO
NPUMEHSIEMBIMH METOJaMHU KOHTPOJII CKOPOCTH KOPpPO3WH, KaK Hampumep,
IPaBUMETPUYECKUI METOJ, METOJ U3MEPEHUs MOJISPU3AMOHHOTO CONPOTUBIICHUS U
m.n. METOJIaMHd OJHO3HAYHO YCTAHOBHUTH 3alTUTHYIO 3()PEKTUBHOCTH HHTHOUTOPA
3auacTyr0 He ymaercs. OdYeHp YacTO TOJY4YEHHOE 3alllUTHOE JCWCTBHE HMEET
oTpuIaTeNbHOE 3HaueHue. Torna MHruOUTOp BBICTYMAET KaK CTUMYJISATOP KOPPO3HH,
YTO CBsI3aHO JMOO € TEM. YTO B JAaHHOM Ciy4yae C MOTPEIIHOCTh H3MEpEHUs
NPUMEHSEMBIX METOJOB OINPEICNICHUs CKOPOCTEH KOPPO3UH COU3MEPUMBI CO
3HAUEHUSIMU PETUCTPUPYEMBIX CKOPOCTEH KOPPO3WH, YeM HHBEIMPYETCS OUYEHBb
Majioe 1o aOCOJIOTHOW BETUYMHE M3MEHEHHUS CKOPOCTH KOPPO3HH, 00YCIOBICHHOE
JEUCTBUEM WHTHUOWTOpA, JTUOO C TEM. YTO 3aIUTHOE JCHCTBHME B WHTHOMTOpax B



JaHHBIX KOHKPETHBIX YCJOBHSIX OYE€Hb M OYEHb He3HauuTedabHO. I[losTomy
NpYMEHEHHE METOa CTATUCTUYECKONW 00pabOTKH MOXKET B KAKOW-TO Mepe YIPOCTUTh
3amady moadopa MHrHOMTOpa A KOHKPETHBIX YCIOBHM NPUMEHEHUS B TaKOW
HEMPOCTOU CUTyaluu, Kak 3a-muta cuctem [II1J] unu cucrem cObopa HedTH.

4.3.AuHTrUOUTOP KOMILJIEKCHOTO JeicTBUSl «A3UMYT -14»

Nurubutop koppo3uu cepun «A3umyT-14» mnpenacraBisieT coOOW MNPOAYKTHI
CJIOKHOKO CHHTE3a Ia OCHOBE MXUPHBIX a30TCOAECPKAIIMX KHUCIOT B KOMILIEKCHOM
pactBoputesie. OHU MpeAHA3ZHAYEHBI /IS 3alIUThl 000PYIOBaHUS U TPYOONPOBOIOB
0) CEpOBOIOPOIHON, KHCJIOTHOI M YIIICKUCIOTOH Koppo3uu (1adn. 23).

3amuTHas 3¢ PeKTUBHOCTh MHITHOMTOPOB CepUU <A3UMYT» B KHCJIOTHOM
cpene (15% HCI B qucTriimpoBaHHO# BojI€)

Taomuma Ne23
Mapxka naruouropa Konuenrpanus 3amuTHas
UHTUOUTOpA B MI/1 spdextuBHOCT Z, B %0
AzumyT-14 100 93
AszumyT-14b 100 98
AzumyT-14]] 100 97

Kak BHIHO,BCE TpU UCTIBITAHUS UHTHOUTOPOB MOKA3bIBAIOT BHICOKYIO 3AIIMUTHYIO
3¢ (HEeKTUBHOCT . YUUTHIBAS TO, YTO MPUMEHEHUE WHTHOUTOpPA KUCIOTHONW KOPPO3UU
IPU COJITHO-KUCIIOTHBIX 00pabOTKax CKBaXKMH JOJDKEH 3alMIAaTh HE TOJIBKO OT
obmieli M JIOKaJbHOM KOpPpO3WH, HO B MEPBYIO OdYepelb IODKEH He JIOMYyCKaTh
HABOJOPAKMBAHUS MeTajsla BHYTPUCKBOXMHHOTO oOopynoBaHus. Pe3ynbraTsl
UCIIBITAaHUH TPUBEIEHBI B Tabnuie 24

Konuenrtpanus 3amuTHbIN 3G ekt
UHTUOUTOpA
Koaddeunent CreneHp 3amuTbl OT
TopMmokenust, GH HABOJOPAKWBAaHUSA , B
%
100 1,97 97
150 2,08 107
200 2,18 118




N3 Tabmuipl crieayeT TO, YTO MHTHOUTOp Koppo3uu «As3umyT - 14» obGnanmaer
BBICOKOU 3aIIMTHOM 3((EKTUBHOCTHIO, KAK U HHTHOUTOP HABOAOPAKUBAHUSI.

Jlig mpoBeneHus HCHBITAaHUM MO ONpEeAeNeHUI0 OAKTEpUIUAHBIX CBOWCTB OBLI
0TOOpaH TMPOMBIIICHHBIH O00pa3el] MHrHOUTOpa KOppo3uu <«A3uMyT - 14» u mns
CpaBHEHMsI ObUIM B3SAThl MHTHOUTOpPHI | pekopna-608, Hepruxum- 6 u OGakrepuimn
CHX3-1.

AHanmm3 Ouo3apakeHHOCTH CouHbIX Boa 3A0 «lMckox» mnpousBOAWICS B
cooTBeTcTBUH ¢ MeToauueckumu pekoMmeHaanmsimu «BHUMCIITHedTs » o MeToIuKe
«MeToMKa KOHTPOJISI MUKPOOHOJIOTHYECKON 3apakKEHHOCTH HE(TEIPOMBICIOBBIX BOJL
¥ OIIEHKa 3alUTHOTO W OaKTepumuaHOTO neiictBus peareHroB» (P 39-3-973-83,

Ya). PesynbTaThl HCClIeI0OBaHMI MTPEACTAaBACHBI B TabmuIe 25.
Tabnumua Ne 25

Touku JlaTta KomuyecTBO KIIETOK , HA /M1
oTbopa oTbopa
3A0 10" | 10F 10° 10° 10° 10°
«Hckox»
24.05.01 + ++ ++ ++ ++ ++
+

JlanHbie B TaONHIE CBUACTEIHCTBYIOT O BBICOKOW OAKTEPHAIBHOW CpaKeHHOE M
CTOYHO-NPOMBICHOBBIX BoJ 3AO «lckox». MakcumManbHoe koinuecTBo kiaeTok CBb
0e3 oopabotok gocturio 10 ki/ mi.

N3BecTHO, uTO NHIIs HeOoJbIIoe konuecTBoO CBB 00bI4HO mpeicTaBieHo cBOOO/I-
HOIUIaBalOMIIMU KieTkamMu. OcHoBHOe kosmuecTBo kiaeTok CBB acconuupoBano ¢
TBEPJIOU MMOBEPXHOCTHIO B BUJIE OMOIIIICHKH.

CrnenoBatesibHO, BBICOKAsI CTETICHB 3apaKEHHOCTH BOJIBbI ¢ 00BEKTOB 3A0 «McKox»

CBUACTCIILCTBYCT O HAJIMYHUU ouociios Ha BHYTpeHHeﬁ IMOBCPXHOCTH BOJOBO/IOB.

OtcyrctBHe Mep 1o OopbOe ¢ OHMO3apa’KEHHOCTBIO MOXET TPHUBECTH K
JnanpHelieMy pocty unciienHoctd CBb 1 co Bcemu nocienyommumMu nociaeACTBUSIMHU.

[Ipn oueHke OaKkTepUIUAHOW AKTUBHOCTH HWHTHOUTOPOB MCHOJB30BAIUCH 2-X
cyrounas KymbTypa ¢ comepxannem CBB me menee 10° kn/mim u axtuBHOcTH 100
€IHHII.

Kak cnenyer u3 ananmsza «Aszumyt - 14» mpu npozupoBke S0 mr/in. «Pexopa-608»,
«Hedrexum -6», mpu 10Qvur/n, «CHX3 -I»upu 60QMr/i moJHOCTHIO IOAABISIOT

pa3sutue CBb.



[TpOMBIIUIEHHO TMPUMEHSEMble HWHTHOMTOPHI KOPPO3UU KPOME BCETO IMPOYEro
JOJKHBI  OBITh COBMECTHUMBI C JPYTMMH HauOojiee MIUPOKO MPUMEHSIEMbIMU
UHTUOUTOpaMU KOPPO3HH, MapadrHa U CONCOTIOKEHUIMH, a TAKXKE JIEIMYIIbraTOPAMH.
Wurubutop Asumyt —14 coBMecTMM C MPUMEHSIEMBIMH B HACTOSIEE BpeMs
uHruoutopamu kopposun tuna Hedruxum — 6, CHIIX- 1004, Pexopa- 608, a takxe
J€IMYJIbraTOPAMH.

4.3.5.Pacuet 3koHOMHUYeCKOro 3¢ dekTa 0T BHeAPEHUS] HHTUONTOPA KOPPO3UHU
« A3umyT - 14»B cucreme M.

Hcxonuple 1aHHBIE

MOKa3aTeau En. bazoBrbIit Hogelii BapuanT
U3MEpEHus | BapHaHT c| ¢ «Azumyr —14

«Pexopa-608» | »

W3pacxomoBaHo T 84.3(27) 68.44(21.9)
uHruouTopa (mpu
YACIbHOM HOpME

pacxoma r/m°)

KonuuectBo T 5 3
TIOPHIBOB

CTouMOCTh pyo 2536 2536
JIMKBUTAIAH

OJHOT'O IIOpbIBa

BOOJOBOAA

Pacuet skoHOMHUecKOTO 3P deKTa

3aTpaTthl Ha THIC. pyO 19.23'484,3=16 19.05%68.44=13
UHTHOUTOP 21.6 03.9

3aTpaThl Ha Tric.pyo 253x5=12.68 25363=7.608
JIMKBUTAITAIO
MIOPBHIBOB
BOJIOBOJIOB

Bcero 3aTpar Tric.pyo 1634.2 1311.2

DkoHOMHUYECKHUH AP(DEKT OT BHEAPEHUS] UHTHOUTOPOB «A3uUMYT - 14» cocTaBisieT



322.7t1hIC. pyO/TOSI.

4.4 BiusiHue MHTMOMTOPOB KOPPO3MH HA TEXHOJOTHYeCKHil mpouecce 100bIYH,

MOATOTOBKH U NepepadoTKu Hed)TH U rasa.

OnHuM W3 OCIIOKHEHUN TEXHOJIOTUUECKOro IIpolecca IpU  MCIOJIb30BAHUU
OpTraHUYECKUX HWHTHUOUTOPOB KOPPO3HH MOXKET OBITh BCIICHUBAHHE TEXHOJIOTHYECKUX
YKHUJIKOCTEW MPU OUYMCTKE ra3a ¢ MOMOIIbI0 MOHOATAHA IUMUHA WJIW NIPU CYLIKW €r0 JU
STWICHTJMKIOJIEM, a TakkKe CTaOuimu3amusi 3SMYJIbCHUN, OOpa30BaHHBIX BOJOW W

YIJIEBOJOPOJAHBIM KOHAEHCATOM.

B 3aBuCMMOCTH OT CKOPOCTH ras3a, KOHUEHTpalMs METaHoda U JUITHICHIIUKOJIS,
HaJIM4Msl B HUX YTJIEBOAOPOJHOIO KOHJEHcaTa U Jp. ¢akropoB unrudbutop M-1-A B
pPa3IMYHONM CTENEHU CTUMYJIUMPYET BCIICHUBAHWE JTUX KUAKOCTeW. BcreHunBaHue
METaHoJa M JUATHICHTJIMKOJSA B mpucyTcTBuM M-1-A mpoucxoaut Ttem ObIcTpee, ueM
BbIIIIE ero coaepkanue. [Ipu aTom neHa nonyvaercst Oosee ycronunBoil. [Ipucyrcrsue
YIJI€BOJIOPOAHOTO KOHACHCATa YMEHBIIAET CTUMYIIMpYIOlee BiIusHUEe uHruouropa M-
1-A Ha BcHeHHMBaHHME BOJHBIX PAaCTBOPOB MeTaHONAa W ATuieHrukoss. Haumbosnee

BCPOATHO BO3MOKHOCTD BCIICHUBAHWA AUSTUIJICHIJIMKOJIA B I'CHCPATOpPaX.

[To pe3ynbratam cpaBHUTEIBHBIX HcnbITaHu HHrHOUTOpOoB M-1-A, BUCKO-904
N-25-]1 HA YCTAaHOBKAaX KOMIUIEKCHONW mMOATOTOBKM Ta3za OpeHOyprckoro
ra30KOHJICHCATHOTO MECTOPOXJeHUs Obu1o BhIsIBIeHO, 4To M-1-A u BUCKO-904 B
Oonbieit crenenu, yeM M-25-/, cnocoOGCTBYIOT 00pa30BaHUIO AMYJIbCHII METaHOJI-
yIJIEBOAOPOAHBIN KOHIeH AT (puc.27). IpU 3TOM OCTaTOYHOE COJICPIKAaHUE METAHOJIA B
ra30BOM KOHJEHCaTe MpH cojepkanuu uHrnoutopos M-1-A u BUCKO-904 250mr/n
Bo3pactaeT coorBeTcTBeHHO Ha 0,051 0,11%rmo cpaBHeHuto ¢ uarubutopom MN-25-/]
npu IpoAoLKUTEIbHOCTH pasaenenus cmecu 30 mud. Murubutop M-25-J1 B meHbIen

CTEMEeHH CIIOCOOCTBYET BCICHMBAHUIO BOJTHBIX PACTBOPOB IUITAHOJOMHHA, YeM
uaruoutopsl U-1-A u BUCKO-904 (puc.28)

Jlpyroii HEIOCTAaTOK OPraHUYECKUX MHTHOUTOPOB KOPPO3UU - OSTO MOBBIIMICHHOE
COJIEp’KaHuEe CMOJI, KOTOPBIE B MPOLIECcCE MEPEPA0OTKU ChIPhS OCENAI0T HA BHYTPEHHUX

MOBEPXHOCTSAX ammapaToB, yXyJuias Teljonepeaady, a MHOTAA W Hapylias padboTy



KOHTPOJIbHO-U3MEPUTENbHBIX MpuOopoB. CpaBHEHHE pE3yJIbTATOB MCIOIb30BAHMUS
unruoutopos U-1-A, AHIIO, UKCI', KO c pe3ynpTaTamu aHaIU30B yTI€BOJOPOIHBIX
KOHJIEHCATOB, HE COJIep)KalllUX HWHTUOUTOPOB, T[OKa3ajo, HampuMep, 4TO MpH
MHTUOMPOBAHNU CKBAKMH CyMMapHas cojepkaHue cMmon pacter ¢ 33 10 68 mr Ha 10
K rasokonjeHcara. Ilpu Onu3koM ypoBHE 3(PPEKTUBHOCTH 3alIUTHI OT KOPPO3HUH
Ter1o0OMeHHBIX annapatoB uHruoutopamu M-1-A u AHIIO u ctoumocTn uHrHOUTOpPA
AHIIO, moutu B 2 pa3a mnpesbimaromeid croumoctb M-1-A, koHeuHbI BbIOOD
unruoutropa AHIIO u pexomeHaauu 1Mo €ro NPOMBIIUIEHHOMY MPUMEHEHHUIO ObLIN B
3HAYNTEITHLHON Mepe 00YCIIOBJICHBI €r0 TEXHOJOTUYECKUMH CBOMCTBamMU. [IpuMmeHeHue
uaruoutopa AHIIO B MeHbIIEH Mepe CKa3bIBae€TCSd Ha KaueCTBE MPOMBIIIJICHHON
OPOAYKLUHH Tra3zornepepadaThIBalOIIEr0 3aBOJAa, B TO BpPEMs KaK HCIIOIb30BAaHHUE B
JMAHHBIX YycnoBusix uHruoutopa W-1-A Bueksio 3a co0OW pe3koe yBeITUYeHHE
CoJIep’KaHue CMOJI B OCH3WHE W JPYrod mpoayKuuu. [IpuumHOM 3KCIUTyaTarMoHHO-
TEXHUYECKUX OCJIOKHEHHI MOTYT OBITh OTpaHUYE€HHs] pACTBOPUMOCTh UHTMOUTOPOB B
85- 95 %HBIX BOJHBIX pAacTBOpaX METaHOJA OTHOCHTEIBHO BBICOKAs TeMIIeparypa
3aCThIBaHMs peareHTa OMpeJeNiseT TeKy4ecThb MPH HU3KUX TeMIlepaTypax, a HHU3Kas
BA3KOCTh  OOECHEYMBAET ONTHUMAJbHbIE CKOPOCTH TIOTOKA U HEOOXOAUMYIO
aJICOPOIIMOHHYIO CITOCOOHOCTH UHTHOUTODA.

B pesynbraTe B3auMOACHCTBUS MOJSIPHBIX TPYNI HEMOHOTEHHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB Pa3IMYHOIO TEXHOJIOTUYECKOTO HAa3HAYEHUS ¢ QYHKIIMOHATIbHBIMU
rpynnaMyd HHTUOUTOPOB BO3MOYKHO CHUYKEHHUE 3aIUTHOTO ACHCTBUS HHTUOUTOPOB, KaK

ATO BUIHO U3 TAOIUIEI 27 .

UHrHOuTOp | 3aluTHOE JeWcTBHME HWHIHOMTOpOoB, %, MNpU  COACpKAHUH
JUCOJIBaHa, KI/M®
0 20 50 100 300 500
KB 90 72 0 0 0 0
-4
n-1-A 77 90 0 0 0 0
NII-1 93 95 92 50 43 0

[Tomarasi, 9T0 5TO CBSA3aHO C M3MEHEHUEM OOBEMHO- KOJUIOMIHBIX CBOMCTB TaKMX
uHTHOUTOpPOB BeieacTBue aacopomuu [TAB Ha mexdazoBoil MOBEpXHOCTH pasfena

MULEIT U MUKpOKAareneK yriaeBoaopoaa. TakuMm oOpa3oM, IPOUCXOASIT cBoeoOpa3Has



OJIOKUPOBKA aICOPOIIMOHHO-aKTUBHBIX TPy KOJUIOUTHOTO WHTHOWTOPA U CHIDKCHHE
€r0 CIIOCOOHOCTH 3KPAHUPOBATH MMOBEPXHOCTH METAJIa OT arpECCUBHOMN CPEIIbI.

YuuTbiBas 3TH HEAOCTATKU M HEKOTOpHIE JIPyrHe OCOOCHHOCTH, K WHTHOHUTOpam
KOppo3u# Jisi HEe(PTIHOW W Ta30BOM MPOMBINUICHHOCTH Hapsay ¢ OOmuMu
TpeOOBAHUSIMU: BBICOKOU A(DPEKTUBHOCTHIO 3alIUTHOIO JEHUCTBHUS , SKOHOMHUYECKOU
11E71€CO00Pa3HOCTHIO MIPUMEHEHNS, HE TOKCUYHOCTBIO, B3PHIBO- U
10Kapo0e30MacHOCThI0, CTAOMIBHOCTHIO CHIPhEBOM 0a3bl MPEIBSIBISIIOT CHEIIUATBLHbBIS
TpeOOBaHMs, CBS3aHHBIE C OCOOCHHOCTSMU TEXHOJIOTHUECKHX IPOIECCOB IOOBIYH,
MOATOTOBKH, TPAHCIIOPTAa U MepepaboTku HedTH U raza.

NHruOuTopsl I 3alUThl O KOPPO3UHM IMO3EMHOTO O0OpYAOBaHUS JOOBIBAOIITUX
CKBOXHH U OOOPYIOBaHUS CUCTEM YTHIM3AUKU HE(TETa30MPOMBICIOBBIX CTOYHBIX
BOJI JIOJDKHBI 00J1a71aTh BEICOKUMH aJICOPOIIMOHHBIMH U 1I€COPOIIMOHHBIMUA CBONCTBaAMU
W HE OKa3bIlBaTh OTPHUIATEIHHOTO BIUSHUSA HA MPOIYKTUBHOCTH TOOBIBAIOIINX H
MPUEMHUCTOCTh HAarHETATEIbHbBIX CKBAKHH.

[Ipm oSkcmmyatanuu — OOBOJHSIIONIMXCS  CKBAXKWH, HAJM4Me€ B  CKBAKUHE
3HAYUTEIBLHOTO KOJIMYECTBA IUIACTOBBIX BOJI MHTHOUTOPOB JIOHKHBI  OBITH XOPOIIIO
pPacTBOPUMBIMH B BBICOKOMHHEPAJIM30BAHHBIX BOAHBIX pacTBopax. OHM HE TOJKHBI
HapyliaTh XWMHYECKOTO DPABHOBECHS BOJBI, CIIOCOOCTBOBATH BBHITIAJICHUIO COJICH H
Pa3BUTHIO CYIh()ATBOCCTAHABIMBAIOIIKNX OAKTEPUH KakK B 3alUIIIAEMON CHCTEME, TaK U
npu3ab0NHON HarHETaTEIbHBIX CKBAXKHH.

Heo6xomumo, 49ToOBI HMHTHOUTOPHI OBUITM COBMECTHUMBI C  XHMHYECKHUMH
peareHTamu, IPUMEHIEMbIMU B He(Te- U Ta30100bue. OHU TOJDKHBI YXYIIIaTh CBOU
3alUTHBIE CBOMCTBA U JICMCTBUSI TOBEPXHOCTHO- aKTUBHBIX BEILIECTB , MPUMEHSIEMbIMU
JUIST MHTEHCU(UKAIMU BBIHOCA W3 CKBAXWH JKUIAKOCTH W ISl TIPEIOTBPAIICHUS
cosieoTsoxkeHuss. MHruOUTopsl JOMKHBI COXPAHATh CBOE 3allIMTHOE JIEUCTBUE IIPHU
HaJIMYUU B BOJIC J€AIMYJIBIAaTOPOB, MIPUMEHSIEMBIX MPHU MOATOTOBKE HE(MTH U YaCTUYHO
NePEeXOAAIINX B BOJIHYIO (Da3y, HE TOJDKHBI TIOBBIIATE YCTOWYUBOCTD AMYJIbCUA HEPTH
— BOJIa, CIIOCOOCTBOBATh 00pa30BaHUIO BTOPUYHBIX dMYJIbCHUM, BbI3BaTh BCIICHUBAHUE
IMYJIbCUH HEPTh- BOJIA.

NHruburtopsl IS CHUCTEM coopa U TPAHCIIOPTUPOBAHUS
CEPOBOJIOPOAOCOACOXKAIIETO Tra3a JODKHBI O00ECIeurBaTh 3alUTy AJIEMEHTOB
TpyOONPOBOOB M OOOPYIOBaHHMS , KOHTAKTUPYIOIIUX C TpexdaszHoW cucremon
yTAEBOJAOPOABI-BOIA-Ta3, oOOJagass mJisi 3TOr0 CIOCOOHOCTBIO HCIAPSATHCS TPH
JABJICHUHW U TEMIIEPAType MePEeKAvKH Ta3a.

NHrubutopsl HE MAOJKHBI BBI3BIBATH IIOBBIIIEHUE TEMIIEPaTypbl 3aCThIBAHUS

KOHJICHCaTa Ha YCTAHOBKE HM3KOTEMIEpaTypHOW cemapaiuu. Temmeparypa



3aCThIBAaHUS] MHTUOMTOPOB, UCIOIb3YyEMbIX B TaKUX YCJIOBUSX, JOJDKHA OBITH HE BBIIIE
228-233K.

B ycnoBusx apoccenupoBaHus raza NPU 3HAYMTEIBHBIX IEpENagax IaBICHUS U
TEMIEPATyp UHTHOUTOP OJDKEH COXPaHATh CBOU 3alllUTHBIE KadecTBa. MHrHOUTOpHI
HE JIOJDKHBI yXyJUIaTh aHTUTMIPATHBIE CBOMCTBA METAHOJA U OCYLIAKOLIUME CBOWCTBA
[JIMKOJIEW WJIM TOPMO3WUTHh NPOLECC METAHOJA M 3MYJbCUN, BCIEHUBAHMS CaAMUX
IMYJIBCUI WM OTIENBHO BOJHOM U yIiIeBOIOPOAHOM (a3 mocie uxX pa3faesieHus .

ITpu nmomanaHum MHrMOMTOpPA HAa YCTAHOBKHM Ta3olepepadaThIBAIOLIETO 3aBO/A OH
HE J0JDKEH BBI3bIBATh BCIIEHUBAHKUE U YHOC AMHHOB.

WMHruOuTopsl HE OJKHBI COXPAHATh CBOM 3alIUTHBIE CBOICTBA IpU TEMIIEpAType
373-393K, He oOpa3ys mpu 3TOM Harapa WM CMOJIUCTBIX OTJIOKCHHH Ha CTEHKaX
TpyOOIIPOBOJIOB, aIlllapaToB, KOHTPOJIBbHO-U3MEPUTEIbHBIX YCTPONCTB.

Wurubutopsl He MAODKHBI YXYIIIaThb TOBapHbE KadecTBa HedTH , rasa u
KOHJIEHCATa, CaMM MHTMOUTOPBI U MPOJIYKThl UX PA3JIOKEHUS HE TOJIKHBI OTPABIIATH
KaTajau3aTopbl, NpPUMEHsAEMble IpU IepepaboTke HedpTH U rasa, yXyaularh
IPOU3BOJCTBEHHBIE IMOKA3aTelu IO BYMNYCKY NPOAYKLUMH, BTOM YHUCIE KayeCTBO

He(TENPOYKTOB U TOILIUB.

ITo Mepe pa3pabOTKH U SKCILTyaTalldd MECTOPOXKIAEHUS YCIOBUS PaOOThl OJTHUX U TEX
e DJIEMEHTOB 000PY0BaHUSI MOTYT U3MEHAThCS. B CBsI3U ¢ ATUM pa3BUTHE Ipoliecca
KOPPO3UHM HEMOCTOSIHHO, YTO TakXKe MpeAoNpeaessieT BbIOOp W NPUMEHEHUE
UHTHOUTOPOB KOPPO3UHU.

Tema 5
AHTHKOPPO3UOHHAA 3a1IMTA HePTAHBIX pe3epByapoB
BBoanbie 3ameyanus

CranbpHble pe3epByaphl pa3IMuHON BMECTUMOCTH, NPEHA3HAYEHHBIE Il cOopa U
OMEpPaTUBHOrO XpaHeHUs! HE(TH, ABISIOTCS BaXKHBIM 3JIEMEHTOM B TEXHOJIOTUYECKOM
nporecce ee J00bIUM, MOATOTOBKY U MarucTpalibHOTO TpaHcnopTa. Bmecre ¢ Tem, oHu
UCIIOJIb3YIOTCS Ui IPEABAPUTENBHOIO 00€3BOXKUBaHUS HEPTH, a TaKKe Kak OydepHbie
WM pe3epBHBIC EMKOCTHU MPU MarucTpajgbHOM TpaHcropTe HedTH, 11 coopa u
XpaHEHHMsI pa3InYHbIX HePTEPOTYKTOB.

HedTsnas u npyrue oTpaciiv mpoOMBIIIICHHOCTH (00bIBaroIIne, epepadbaThiBarOIIue 1
UCTIOJB3YIoMe He(Th U He(TEMPOTYKTHI) HYKIAIOTCS B pe3epByapax pa3indHON
KOHCTPYKIIMU ¥ TEXHOJIOTUYECKOTO Ha3HAUeHHMsI (CO CTAIIMOHAPHBIMU KPOBJISIMH,
MOHTOHAMU ¥ TJIABAIOIIUMHU KphIIIaMu). Pe3epByaphl pa3MeImaroT u SKCIUTYaTHPYIOT B
pa3INyYHbIX reorpaduyecKux pailoHax CTpaHbl, OTIMYAIOMIUXCS KIMMAaTHYECKUMH,
I'PYHTOBBIMHU M CEICMHUYECKUMU YCIOBUSMH.



CranpHON WIMHIPUYECKUN BEPTUKAIBHBIN PE3EPBYApP C OTHOCUTEILHO TOHKMMH
CTEHKaMH - BECbMa YSA3BUMBII B TEXHOJIOTMYECKOM U IKOJIOTMYECKOM OTHOIIEHUH
00BEKT, MOABEPTAIOIIUICS BO BpeMsl KCIUTyaTalluy Pa3IMYHbIM BHYTPEHHUM U
BHEIIIHUM BO3JICUCTBUAM, B IEPBYIO OYEPEAD - KOPPO3HH, TOUHEE KOPPOZUOHHOMY
YTOHBILIEHUIO €r0 CTEHOK MO/l BIUSHUEM arpeCCUBHON HEPTH U €€ KOMIIOHEHTOB: BO/IbI
U pa3IMYHbIX ra3000pa3HbIx npumeceit. Hanbonee onaceH cepoBoopoa, KOTOPHIN B
HACTOSIIIIEE BPEMsI COAEPKUTCS B OOJBIIMHCTBE 100bIBaeMbIX He(TH 3anagHou
Cubupu, Ypana u [loBomkss, 3anagnoro Kazaxcrana, baky u ['po3noro, 3anagHoi
YKpauHsbl U 1Ip.

Mex1yHapOAHOM MPAKTUKOW YCTAHOBJIEHO, YTO HAa OJIHY TOHHY J100bIBAEMOW UIIN
nepepabarbiBaeMoii He(hTu B cpenHeM Tpedyetcs ot 0,4 no 0,6 M2 pe3epByapHOit
€MKOCTH, HEOOXOIUMOM JJI1 00ECIIEYeHHs] HOPMAJIbHOM 3KCIUTyaTalluy TPOMBICIOB H
He(dTenmepepabaThIBAOIIMX 3aBOIOB. B CBOIO 04epenb KaxIblil HeTeA00bIBAIOIIINN
paiioH UMEET CBOIO Pe3epPBYapHYIO0 00ECTIEYEHHOCTD, 3aBUCAIIYI0 OT MHOTHX (DaKTOpPOB,
B TOM YHCJIE YUCTO IKCILTyaTal[MOHHOIr0 Xxapakrepa. OJIHaKO Ha MHOTHX ITPOMBICIIAX
Poccuu omymiaercst ne@uImT pe3epByapHoil 00eCreYeHHOCTH.

B HedTsHOM MpOMBITIIIIECHHOCTH HAaWOOIBIINHN BKJIaA B 1€UIIUT pe3epByapHOM
00€eCreuyeHHOCTH BHOCUT KOPPO3Usl UX BHYTPEHHUX CTEHOK MOJI ACHCTBUEM
CEPOBOJOPOAOCOACPKAIIUX U CUITbHOOOBOJHEHHBIX HE(TEH, UYTO MPEXKIEBPEMEHHO
BBIBOJIUT PE3€pPBYaphl U3 CTPOSI, TPEOYET YACTHIX PEMOHTOB U 3aMEHBI JJOPOTOCTOSIINX
pe3epByapoB JI0 UCTEUCHUSI aMOPTU3ALIMOHHOTO cpoKa. Tak, pe3epByapsl s coopa u
XpaHEHUs! KOPPO3UOHHO-arPECCUBHON HEPTH TPEOYIOT TEKYIIEro WM KaluTaaIbHOTO
pPEMOHTa yKe uepe3 2-511eT, a MOJHOCThIO CIIMCHIBAIOTCS U3-32 HETOAHOCTH MOCTe
ABYX-TPEX KamUTaJIbHBIX peMOHTOB uepe3 12-15net. [Ipu atux pemonrax repsiercs
JOTIOJIHUTEIBHO OOJBIIOE KOJTUYECTBO METAIIIA U 3aTPAUYUBAIOTCS TPYAOPECYPCHI,
TpeOyemble Ha 0OecrieueHrne HeMOCPEICTBEHHO TOObIUM, TOJTOTOBKY U TPAHCIIOPTa
He(Tu. Tonbko mpsiMble Pacxo/ibl Ha TUKBUIAINIO aBAPUMHON yTEeUKH HEPTH U3
OJTHOTO pe3epByapa JOCTUTAIOT JECATKOB MIIH. pyOseit. Jlaxe npu TeKynmx peMoHTax
TEPSETCS 3HAUUTEIbHOE KOJIMYECTBO I€(PUHUTHOTO JIUCTOBOTO METaJlIa, MOCKOJIBKY Ha
OJIUH Ky0.M BMECTUMOCTH pe3epByapa pacXoyeTcsl B CpelHEM 25 KI' MeTallia.
CTOMMOCTB OJTHOTO Ky0.M pe3epByapHOl KOHCTPYKIIMHM COCTABIISIET B HACTOSIIIEE BpEMsI
100ThIC. py0. OniHaKO TPsIMBIE PACXO/IbI €IIIe HE XapaKTEepU3YIOT BCEro yiepoa u3-3a
BBIXOJIOB pe3epBYyapoB U3 CTPosi. OHU OJKHBI ObITh YBEJIMUEHBI HA U3JEPIKKU
AKOJIOTMYECKOT0 XapaKTepa, Ha CPbIB HOPMAIBHOTIO TEXHOJIOTHUYECKOr0 IIpolecca
I00BIYH, TOATOTOBKH M MaruCTPajIbHOrO TPAHCIIOPTa HEPTHU U T.1.

3amuTa pe3epByapoB OT KOPPO3UH, MPOIJICHHE UX O0e3aBapuiHOTO Mepuoaa
AKCIUTyaTalluy XOTA Obl O UCTEYEHUSI aMOPTH3ALMOHHOI'O CPOKA SABJISIETCS BaXKHEMIIIEH
TEXHUKO-IKOHOMHUYECKOM 3a/1aueil B HeQTSIHOM, ra30Boil, HedTenepepadaTbiBatoLIeii 1
apyrux orpaciisix npomsiiuieHHocTd. 'OCT 1510-84 HedTh u HeTenpoayKTHL..." 1
CYIIIECTBYIOIINE TIpaBuiIa TPeOyIOT 6€30TOBOPOYHOTO 00ECIICUEHUS
IIPOTUBOKOPPO3MOHHOM 3aILUTHI UX BHYTPEHHUX CTEHOK.

JI1s1 CHUKEHHSI KOPPO3UU CTEHOK PE3EPBYApOB MCIOJIB3YIOT B IEPBYIO OUEPEb
3alllUTHBIE OKPBITHUS, 3aTE€M, B BOJHOU (paze,- JIEKTPOXUMHUUECKYIO 3alUTYy U B pAJIe
CJIy4aeB - MHTUOUTOPbBI KOPPO3UHU. 3allIUTHBIE TTOKPBITUS SABJISIFOTCS 0a30BBIM U BMECTE
C TEM YHUBEPCAIBHBIM CPEJICTBOM 3aLUTHI OT KOPPO3HHU BHYTPEHHEN U BHEIIHEN
OBEPXHOCTH PE3EPBYAPOB, JIICKTPOXUMHUYECKAS 3alATA IPUMEHUMA JIMIIb B 30HE
CKOIUJICHUS TTOJITOBAPHOM BOJIbI, HHTUOUTOPHI Hanbosee N1eCTBEHHBI B Fa30BO3IYIIIHON



30H€e pe3epByapa. OnHako, 0€3 3alUTHBIX MOKPBITUNA U SJIEKTPOXUMUYECKAs 3alluTa
CTEHOK PE3epPBYapOB CTAHOBUTCS MaJIo 3(PPEKTUBHOM U BeCbMa JOPOTOCTOSIIIEH.
[IpMeHeHne 3alUTHBIX TOKPBITUN, B TOM YHCIIE U IPYTHX CPEICTB OOPBHOBI C
KOPPO3HEH, CBSI3aHO CO MHOTMMH TEXHUYECKUMU U TEXHOJIOTMYECKUMU TPYAHOCTIMH,
BECbMa TPYA0EMKO XapaKTEpHU3yeTcsi HEOTPaOOTaHHOCTBIO MPOLIECCa HAHECEHUS
3aIIUTHBIX IIOKPBITUH, IOArOTOBKY METAITIMYECKOM MIOBEPXHOCTH I10J] OKPACKY,
HE0CTAaTOYHON MHPOPMUPOBAHHOCTHIO pA0OTHUKOB HE(PTAHOM, ra30BOH,
HedTenepepadaThIBatOIIEH U APYTUX OTPACIE MPOMBIIUIEHHOCTH O HAJIM4YUU
MEXaHU3UPOBAHHOTO MHCTPYMEHTA U YCTAHOBOK JIJISl HAHECEHUS 3aIUTHBIX IOKPBITHUH,
CTETeHH JOCTYMHOCTH U 1e(PUIUTHOCTH MHOTUX MapOK JIAKOKPACOYHBIX MaTepHAJIOB.
Hmeromuiics OmbIT 3alIMThI OT KOPPO3UU PE3EPBYapPOB pazdpocaH MO MHOTUM, YaCTO
HEJOCTYIMHBIM JJISl IUPOKOTO KPyTa MPOU3BOCTBEHHUKOB MyOIUKAIUSIM U
MHCTPYKTUBHBIM MaTepHaliaM, YTO 3aTPYAHSIET IIUPOKOE MPUMEHEHHE HA MPAKTUKE
Han0oJiee MPOrpeCCUBHON U COBPEMEHHOM TEXHOJIOTUU POTUBOKOPPO3UOHHOM
3aIlUTHI PE3EPBYapOB.

Bonpoc 5.1 HABHAYEHME U KOHCTPYKTUBHBIE OCOBEHHOCTH
HE®DTAHBIX PESEPBYAPOB

CranbHuble pe3epByapsl Thuna PBC npennasnadens! i cOopa U XpaHeHUs
noObIBaeMoi HeTH, a Takke HePTenpoayKToB (OeH3MHA, KEPOCHHA, TU3EILHOTO
TOILIMBA, Ma3yTa), OTIIMYAIONIUXCS APYT OT IPYra MIOTHOCThIO, HCIAPSIEMOCTHIO,
TOKCUYHOCTBIO, KOPPO3UOHHOM arpeCCUBHOCTHIO B OTHOIICHUN METAIITMUYECKUX
CTEHOK, a TaKXe IPYTHMMH CIIeHUu(UIECKUMHU CBOWCTBAMHU.

CranbHble BEpTUKAIbHbBIE IMITUHAPUIECKUE PE3epPBYaphl SBIAIOTCS Hanbosee
pacnpoCTpaHEHHBIM BUJIOM XPaHUJIHIL 1Ji1 He()TH 1 HE(PTEPOTyKTOB: U3 OOIIEro
o0BbeMa pe3epByapoB BEpTUKAIBHBIC CTATBHBIC Pe3epBYaphl cocTaBisitoT 6osee 80%.

PesepByaps! Tuna PBC B 3aBUCMMOCTH OT MX KOHCTPYKLWU NOAPA3IEISAIOT 110
BHYTpEHHEMY pabodyeMy JaBIICHUIO Ha CIEIYIOIIKE TUIBI: padoTaroIue Mpy JaBJICHUH,
05M3KOM K aTMOc(epHOMY (C ITOHTOHOM, C TUTABAOIICH KPBIIIEH); HU3KOTO JIaBICHUS
1o 2 klla u mox Bakyymom no0 0,25kI1a; noseimennoro aasinenus (no 70klla) u mox
BakyymoM (0 1 kI1a). Ins Hedtr 1 HeTENpPOLYKTOB C YIPYTOCTHEO HACBIIICHHBIX
HapoB MpH pexuMe 3kcrutyataryu 10 26,6xI1a (HedTh, kepocuH, TU3TOIIMBO, Macia,
Mas3yThl U JIP.), IPUMEHSIFOT CTAJIbHBIC CBAPHBIC PE3ePBYaphl, UMCIOIIUE CTAIMOHAPHYFO
KpHIIy. JIerkoBocriaMeHsIomuecs >KUIKOCTH U JIETKOUCTIapsoIecs HeTH XpaHsT B
pe3epByapax ¢ IUIABAIOUIEN KPBILIEH U IOHTOHOM.

CranpHbIe BEPTUKAIBHBIC PE3€PBYaPhl IKCIUTYaTUPYIOT B PA3IMYHBIX
KJIMMaTHYeCKHX ycioBusx: Ha CeBepe, Ie TeMnepaTrypa OKpyKaroIero Bo3ayxa B
3UMHEe BpeMsi MOXKeT NOCTUTHYTh MuHyc 60 °C, 1 B I0KHBIX pailoHax, rue
TEeMIIEpaTypa OKPYKaloIIero Bo3ayxa MoxkeT noausatees 10 50 C.

Pe3epByapsbl co cTaniioHapHOM KpBIIIEH MpeaHa3HaueHbl U XpaHEeHUs He(TH U
HEPTENPOIYKTOB C IIOTHOCTHIO 10 0,9T1/M3 1 TeMnepaTypoit pu dKCILTyaTaIliH He
Boime 70 °C (kpaTtkoBpemeHHO). Hanbosee pacpocTpaHeHbl Ha IPOMBICIIAX U B
YCJIOBHUSIX MarucTpajabHOTO TpaHcropTa HedTu pe3epByapbl BMecTUMOCThiO 0T 100010
50 TeIC. M3 ¢ BrICOTOM CTeHKHU Kopityca 12-18m. PesepByap coOuparoT U3 pyJIOHHBIX
3aroTOBOK 3aBOJICKOT'O M3TOTOBJIEHUS M COCTOSIT OHU U3 MJIOCKOTO THUIIIA,
IIMJIMHAPHUYECKOTO KOpIryca U NOKpeITUs (KpbiiiH). [TokpeiTHE ONTUpaeTcs, Kak
paBuiIo, HA CTEHKU KOPITyca, a B MPOMBICTIOBBIX pe3epByapax ¢ BMecTuMocThio S5000-
10000m3 Ha JOMONHUTENBHYIO CTOMKY B LIGHTPE pe3epByapa.



Kopmyc pe3epByapa (pyJIOHHBIC TTOJIOTHHINA) CBAPUBAIOT aBTOMATHUECKON CBapKOU

W3 OTAEJIBHBIX JUCTOB U NOSICOB. [Ipy 3aBOACKOM M3rOTOBJIIEHUH PE3E€PBYapOB U3
PYJIOHHBIX 3arOTOBOK JIUCTHI CBAPUBAIOTCS BCTHIK, MPH MOJIMCTOBOM COOpKE KOpmyca
CBapKa BEJETCS TEJIECKOMMYECKUM PACIIOI0KEHUEM TOSICOB. BepTUKAIbHBIE 1B
KOpITyCa BBHITIOJHSIOT BCTHIK U MMPOBAPUBAIOT ¢ 00euX cTOpOH. KosbIieBbIe MIBBI
KOpITYCa BBIMIOJIHSAIOT BCTHIK WJIM BHAXJIECTKY C JIBYCTOPOHHUM MPOBapoM. TaBpoOBbIii
II0B, COCIMHSIONINK THUIIIE C KOPITYCOM, HAaKJIaJbIBAIOT C 00EHUX CTOPOH
BEPTUKAIBHOTO JIUCTA. [IpenenbHble MUHUMAIIbHBIE TOJIIIMHBI JIMCTOB IO MOsSICaM
pe3epByapoOB pa3IMYHON BMECTUMOCTH MPUBECHBI B Ta01. 28

Tabnmia 28
[IpenenbHas MUHHMAaIbHAS TOJIIMHA PE3EPBYAPHBIX JUCTOB O MOSCAM, MM
BMmectuMocTh
Mapxka
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09r2C
3,2
2,4
2,7
2,0
2,0
2,0

BCT-3
5,5
5,0
4.0
3,5
3,0
3,0
2,0
2,0
2000
09r2C
4,3
4,2
3,8
3,2
2,8
2,0
2,0
2,0
5000
BCT-3
7,8
6,8
5,9
4,8
3,8
2,7
2,0
2,0

09r2C
6.0
5,3
4,5
3,9



3,5
3,0
2,5
2,5

BCT-3
10,5
10,0
8,5
7,0
55
4,0
3,0
3,0
10000
o9a2ac
9,0
8,0
7,0
6,0
4.8
4,0
4,0
4,0
20000
o9ar2cC
12,0
11,0
10,0
9,0
8,0
7,0
7,0
7,0
Jlaute - 37eMeHT KOHCTPYKIIMH pe3epByapa, BOCIPUHUMAOIINI THIPOCTATUYECKOE
JIaBJICHUE OCHOBAHMSI, HA KOTOPOM MTOKOUTCS pe3epByap. TONIUHY THUIIA
OTIPEENSIOT, PYKOBOJICTBYSICh MIPEANOIAraéMol CKOPOCTHIO KOPPO3HH METaJLIa, a
TaK)kKe HEOOXOUMOCTHIO CO3JJaHUSI TEPMETUYHBIX CBAPHBIX ITBOB U IPOYHOM
KOHCTPYKIIUH y3JIa CONPSIKEHHUS THUIIA ¢ KOPITycoM (yTOpHBIH 1moB). OHAKO, KaK
MMOKAa3bIBACT MPAKTHKA, TIPU XPAHEHUH CEPOBOAOPOICOACpIKaIeit HeTH ITH T00aBKH
Ha TOJIIUHY JIUCTOB JHUINA MTPU XPAHEHNUN arpeCCUBHBIX HE(TEH CPOKOB MX
AKCIUTyaTaIliy HE MOBBIIIALOT.

JIMCTBI qHUIIA, PACTIOIOKEHHBIC HA MTepudeprH, Ha3bIBAIOTCS OKpPAKaMH, JIUCTHI B
IIEHTPAJIBHON YaCTH JHUIIA - TOJOTHUIAMU. TOJIIIMHA JINCTOB JHUIIA Pe3EPBYapOB
nuaMmeTpoM O6osiee 15v coctaBisieT 6-8 MM 1 Gouiee.

[ToxpriTHE pe3epByapa, paccuntanHoe Ha 2 k[1a, MpUBapUBaIOT K KOJIBIICBOMY
YTrOJIbHUKY CIUIONTHBIM HAPY>KHBIM U TIPEPHIBUCTHIM BHYTPEHHHUM IIIBOM, a K HECYIIIUM
aJIeMeHTaM KpbIH (K cTpormiam) - mpuxBaTkamu. [Ipu gaBiennun 0,2kl1a mucTe



KpPOBJIU MPUXBATHIBAIOT K OOBSI30YHOMY YTOJIKY HAPY>KHBIM CIUIOIIHBIM HIBOM. DTH
JIeTa KOHCTPYKITUU KPOBJIH, T. €. HAIMYKE OOJIBIIIOTO YHCIIa MIeNIel U 3a30pOB B
MECTaX CONMPSIKEHHUS JINCTOB CO CTPONUIIAMU JIETAI0T KPBIILY PE3EPBYapOB, C OJAHOU
CTOPOHBI, OYE€Hb MOJIBEP)KEHHON KOPPO3HH, a C IPYTOH - BECbMA 3aTPYIHSIIOT
IPUMEHEHUE aHTUKOPPO3UOHHOW 3aIIUThI KPBILIHA PE3EPBYAPOB.

VYKIIOH CTallMOHAPHOM KPBIIIU PE3EPBYaPOB UMEET OTHOIIIEHHE K 00bEMY Ira30BOT0
IPOCTPAHCTBA: YEM OHO MEHbBIIIE, TEM OHU OoJiee yI0OHBI U O€30MacHbBI B
AKCIUTyaTallui, MeHbIlIe OyAyT 3/1eCh U IPOSBIICHUS KOppo3uu. B HacTosee Bpems aiis
cOopa u xpaHeHust HeTU MUPOKO TPUMEHSIOTCS pe3epByaphl ¢ '0€3MOMEHTHOM
KpoByei'. Takre KOHCTPYKIMH KPOBJIM CHUKAIOT PacXoj MeTaJljla 10 CPAaBHEHHUIO C
IIUTOBOM KPOBJIEH, yMEHBINAIOT MOTEPU HEPTEPOAYKTOB OT MAIbIX JbIXaHHH,
o0ecreunBarOT OOJBIIYI0O KOPPO3ZUOHHYIO CTOMKOCTH KPOBJIH, YTO 00YCIIOBICHO
OTCYTCTBHUEM METAJUIMYECKOr0 KapKaca 1 yJIy4IlIEHHEM YCIOBUI HAHECEHUS
AHTUKOPPO3UOHHOTO MOKPBITUS HA BHYTPEHHIOIO MIOBEPXHOCTbD.

Cy1iiecTByONME CTAIIMOHAPHBIE KPBIIITN MOKOSATCS] HA CTPOIMMIIbHBIX MEPEKPHITUSX,
100 UMEIOT OECCTPOITUIIBHOE MEPEKPHITUE C OJTHOM IIEHTPAILHON CTOMKONW BHYTPHU
pe3epByapa.
5.1.1.Marepuanbl 371€MEHTOB KOHCTPYKIIUU PE3EPBYapoOB

K maTepuanam, mpuMeHsEMBIM 1Sl U3TOTOBJIEHUS PE3EPBYAPOB, MPEIbABISAETCA
psia TpeboBaHUM, B OCHOBHOM, KOHCTPYKTHUBHOTO TIOPAJIKA: COXPAHEHHE I0CTATOYHO
BBICOKHMX 3HAUEHUHN yAapHOU BA3KOCTH MPU HU3KUX TEMIIEPATYpaxX OKPYKaroUIeH
Cpelbl, BHICOKME TIACTUYHOCTh U UKJIMYECKas MPOYHOCTh MPOTUB 3HAKONIEPEMEHHBIX
Harpy30K IpU 3a0JHEHUSAX U OITOPOXKHEHUSAX pe3epByapoB. Koppo3noHHas CTOMKOCTh
MPAKTUYECKH BCEX MPUMEHSIEMBIX METAIIJIOB JIJIsI COOPYKEHHMSI pE3EPBYapOB - HU3KAs.

Br16op ki1accoB U Mapok cTasel onpeAenseTcss paCYeTHBIMU TeMIepaTypaMu U
3HAYMMOCTBIO OTAENBHBIX 3JIEMEHTOB KOHCTPYKIMHU pe3epByapa. st 3Toro
YCTAHOBJICHBI JIBE TPYIIbI SJIEMEHTOB PE3EPBYAPOB: K MEPBOl OTHECEHBI CTEHKU U
OKpalKH THUI Pe3epBYapoOB U JAeTanu (aCOHHOTO MpOKaTa JAJisi HOKPHITHIA BCEX
pEe3epBYapOB; KO BTOPOU - CTEHKU U OKPalKU JHULI PE3EPBYapOB, BKIKOYAs MOKPHITHE,
NIOHTOHBI U IIABAIOLINE KPBILIN PE3EPBYAPOB BCEX EMKOCTEM.
5.1.2.CripbeBbie pe3epByaphl

TexHoMOrnyecKoe Ha3HAuYCHUE ITUX PE3EPBYAPOB - COOpPATh, AaTh OTCTOSATHCSA B HUX
He(dTU OT BOJIbI, COPOCUTDH MPU BOZMOKHOCTH 3Ty BOJY B CUCTEMY MPOMKaHAIM3AIUH, a
OTTYJla - B CUCTEMY NOJJIEPKAHUS [IACTOBOTO TABJICHUS.

OTH pe3epByaphbl UCMOIB3YIOTCA B IBYX pexumMax. [Ipu nepBoM pexume - 310
Ipoliecc 0OBIYHOTO 3aIlOJHEHUS M OIOPOKHEHUs pe3epByapa. Bona cOpaceiBaercs B
MIPOMKAHAIN3aLMIO, @ YACTUYHO 00€3BOKEHHAsI He(PTh HANIPABIIAETCS HA YCTAHOBKH T10
noarotoBke HeTu. [Iporecc 3anoaHeHns U OMOPOKHEHHS 3TUX PE3EPBYapPOB -
IUKIMYECKHM, a 4aCcTOTa UKJIAa B CYTKU 3aBUCUT OT MPOU3BOJAUTEIHLHOCTH CKBAXKUH.

Pacnipenenenue arpecCUBHBIX 30H 3/16Ch OOBIYHOE. 00BEM TTOATOBAPHOM BOJIBI
JI0OCTaTOYHO BEJIMK M 3aHUMAET 2-5M BBICOTHI, 3aTEM UACT CJION HE(TH, BBIIIE -
AKTUBHAs ra30BO3yIIHAS 30HA.

Koppo3noHHbIE MTPO1ECChl HA BHYTPEHHUX CTEHKAX PE3€pBYapOB PACIPEACIISIIOTCS
IPOIOPLMOHAIIEHO 00BbEMY TpeX (a3, a TaKkkKe C YYETOM CMauuBarOIIero U
HKPAHUPYIOIIETO ACUCTBUS cCaMO HEPTH MPU LMKIAX 3aIOTHEHUS U OTMIOPOKHEHUS.
[Ipu Hanuuuu cepoBosopoia, kucioponaa, CO2 a u cynbdarBoccTaHABIMBAIOLIUX
OakTepuil CLIIbHOKOPPO3UOHHBIE YCIOBUS XapaKTEPHbI ISl BCeX 0€3 UCKIIOYEHUS 30H
pe3epByapa, ¢ mpeobiiagaHueM pa3pyLIeHUs JHULIA U HUKHUX MOSICOB HA BBICOTY



OTCTAWBAIOMIEHCS BOJBI, & TAK)KE BEPXHHX MOSICOB M KPBIIITU HA 00BEM Ta30BO3yIIHOMN
cpensl (Tabdi. 29).

[Ipu GosbiioM 00BeMe J0OBIBaeMOM HE(PTH, MPU CHIIBHOM €€ 00BOJTHEHHOCTH U
HEO0OXOIMMOCTH YaCTOTO 3aII0JIHCHHS M OIIOPOKHEHUS ChIPhEBBIX PE3EPBYapOB,
PabOTHHUKH TIPOMBICIIOB, B cooTBeTcTBUU ¢ BHT 3-85,ncnons3ytor B 3TUX pe3epByapax
TaK Ha3bIBa€MbIi THIPO(MIBHBIN QUITBT.

Ta6nuna 29
Koppo3noHHast arpeccHBHOCTH CEPOBOIOPOICOAEPKAIIUX He(TEH, MOCTYMAIONMINX B
pesepByapsl emkocthio 1000, 2000, 5000, 100668

TexHoJIOrnYeCKre HA3HAYEHUE PE3EPBYAPOB CO CTAHIIMOHHOM KPOBJIEH
ex

HOJIOTUYECK

KO€ HaHa3Ha4YeH

HE peK-pBya

poB

CO cTauu
HApHOM K
poBIiEH

30Ha arpecCUBHOTO BO3JEHCTBUS CPEIBI

CBIPbEBOM

pe3epByap

CBIPbEBOM

pe3epByap

C TUAPO-

(GUIBHBIM PUITBTPOM

TEXHOJIO-
TUYECKUI
pe3epByap
TEXHOJIO-TUYECKUN
pe3epByap
C runpo-¢punbHbIM QUIBTPOM

TOBApPHbIN
pe3epByap
OUMCTHOM pe3epByap
C TUJIPO-

($ho6HBIM HUITBTPOM

pe3ep-Byap



aBapui-
HBIN

JlHuIIIE B KOH-
CHJIBHO-
CHJIBHO-
CHJIBHO-
CHJIBHO-
CHJIbHO-
CHJIbHO-
CUJIBHO-arpec-
TaKTE C BOJHOM
arpec-

arpec-

arpec-

arpec-

arpec-

arpec-
cpenou
CHBHas
CHBHas
CHBHas
CHBHas
CHBHas
CHBHas
CHBHas
Hwxuue u cpen-
CHJIBHO-
CHJIBHO-
CHJIBHO-
CHJIBHO-
CHJIbHO-
CHJIBHO-
CHJIBHO-

HUM mosica B KOH-
arpec-

arpec-

arpec-

arpec-

arpec-

arpec-

arpec-

TaKTe C MOJI-
CHBHas
CHBHas



CHBHas
CHBHas
CHBHas
CHBHas
CHBHas
TOBAapHOU BOJIOU

Cpenuue u
CUJIBHO-
CUJIBHO-
CUJIBHO-
CUJIBHO-
CpenHe-
CpenHe-
cpenHe---
BEPXHUU I0sICa
arpec-
arpec-
arpec-
arpec-
arpec-
arpec-
arpec-

B KOHTAaKTe
CUBHas
CUBHas
CUBHas
CUBHas
CUBHas
CUBHas
CUBHas

C HEPTHIO

Kposs u Bepx-
CUJIBHO-
CUJIbHO-



CHJIBHO-
CHJIBHO-
cpenHe-
cpenHe-
cpenHe-

HHUM MOSIC B KOH
arpec-

arpec-

arpec-

arpec-

arpec-

arpec-

arpec-

TaKTe C Ta30B0O3
CHBHas

CHBHas

CHBHas

CHBHas

CHBHas

CHBHas

CHBHas
OYIITHOM Cpelon

Ilpu oTcyTcTBUU B HE(DTAHBIX CpeaX CEPOBOIAOPO/Ia CTEIICHD
[Ipumeuanue: arpecCMBHOTO BO3JACUCTBUS CHUKACTCS HA OJIHY CTEIEHb.

2Ipu noBeimernuun Temieparypsl HeGTu Boilie 20°C cTeneHb

arpecCUBHOTO BO3/ICHCTBUS TOBBIIIACTCS HA OJIHY CTEICHb.
TexHONOTHYECKN ITO TIPECTABISIETCS B cienyronieM Buae. CTanbHON pe3epByap

000pyayeTcst CUCTEMOM PaBHOMEPHOM IO TUIOIIA/IU MOJJaYu ChIPO 0OBOJHEHHOM
He(TH yepe3 CTaOUIbHO MOAAEPKUBAEMBIN YPOBEHD MIACTOBOM BObl. CTaOMIBHOCTD
ATOTO YPOBHS TOJICPKUBACTCS PACUETHOH (MJTH IPAKTUIESCKH OTPEACIICHHOI)
CKOPOCTBIO YIAJICHUS U3 pe3epByapa oTcTosiBIeics oT HeTH Boabl. Chipas HePTH
MOJAETCS B pe3epByap uepe3 3TOT BOJIHBIN CJI0il B BUjie Kanenek. biarogaps 6obiion
TUTOIIAIM KOHTAKTA KareJIeK OOBOAHEHHOW HEPTH € TUIACTOBOM BoAOH (rHIpodUiIbHBIM
¢bunbTpoM) He(TH OCBOOOKIACTCS OT YACTH MOITYTHON BOJIBI M COOMpAETCsl B BEpXHEH
4acTH pe3epByapa, OTKY/la MOCTOSTHHO OTKAaYMBaeTCs, KaK M BOJa, HA YCTAHOBKH TI0
MOJITOTOBKE HEPTH. DTO MEPONPUSITHE, TIPU OTPAHHUECHHOU MTPOU3BOIUTEIBHOCTH
ycranoBok I1ITH, xopoiio ce0st onpaBapIBaeT U CHUMAET MEPETPY3KY ITHX YCTaHOBOK.
3aTo cTpasaeT OT KOPPO3UK TOHKOCTEHHBIN pe3epByap, KOTOPhI HUKOUM 00pa3oM He
TUTAHUPOBAJICA s ATOH 1enn. Hanbouee mienecooOpa3Ho BMECTO TOHKOCTEHHBIX
pe3epByapoOB MCIIOJIB30BATh JUIsl 3TOM 1IEIM TOJICTOCTEHHBIE alapaThl



TOPU30HTAIBHOTO TUIIA, KOTOPBIE MOTYT CIIYKHUTh 0€3 KanuTajJbHOro peMOHTa Oosee
JUTATEIHHOE BPEMSI.

O6a Tumna pe3epByapa Mo BCEM TPEM 30HAM XapaKTEPU3YIOTCSI 0 KOPPO3UOHHO-
arpeccuBHOMY Bo3jeiicTBuio B cooTBeTcTBUU co CHull 2.03.11-8%ak
CHJIBHOATrPECCUBHBIC U TPEOYIOT MOJIHON aHTUKOPPO3MOHHOM 3aIUTHI IO BCEH
BHYTPEHHEH MOBEPXHOCTH.
5.1.3.TexHoJiornueckue pesepByapsbl

VX Ha3HaueHue - JOBECTH JI0
TpeOyeMbIX KOHIUIUH (110 00€3BOKMBAHKIO M 00€CCOTMBAHMIO) HEDTH,
IIOATOTOBJICHHYIO Ha ycTaHoBkax [IITH.

JUJ1s1 3TOM 1eNIM UCIONIB3YIOTCS ABE TEXHOIOTHU. Eciu 00beM MoAroTaBiMBaeMoit
He(TU HEBEJUK, TO TEXHOJOTUYECKUE PE3ePBYaphl UCIIOIB3YIOTCS KaK OOBIUYHBIC
OTCTOMHMKH, I7ie 00e3BOKEeHHas U o0eccosieHHas Ha ycraHoBkax [1ITH nedts
IUKIUYECKH OTCTAaUBAETCS U TPUOOPETAET KaueCTBO, COOTBETCTBYIOIIEE CTAHIAPTY HA
He(Th (00BOHEHHOCTH He Oosiee 1%, coneprkanue coseit He 6omee 50 mr/i).

Ectb, ognako, apyroit, 6osnee r3hpekTrBHBIN crtocod 1oBeaeHUs HeDTH 10
TpeOyeMbIX KOHIUIUH. [[71s1 3T0TO0 pesepByap 000pyayeTCs Ha THUIIE TPYOHOU
CUCTeMOH ist ApoOneHus HeTH Ha KareJdbKy. B HIDKHEW 9acTu pe3epByapa Ha BBICOTY
5-6 M oOpazyeTcst TMHAMUYECKH CTa0MIIBHBIN CIIOM CTOYHOM BOJIBI, TOCTYTAIOIICH C
YCTaHOBOK TI0 JIETUAPATAIIMK HEPTH U COAEPIKAIIEH OCTATOUHOE KOJIMYECTBO
HEHCIT0JIb30BAaHHOTO JIeaMYyJIbraTopa (0OBIMHO 3TO MOJIOBUHA UM TPEThS YaCTh
UayIIero Ha ooe3BoxuBaHue XxuMpearenra). Kpome Toro, Boga nHarpera no 40-60 T.
Yepes 310T ruaApohuabHbIi GUIBTP CHU3Y MPOMYCKAIOT 00€3BOXKEHHYIO HEDTh.
Kanenbku HedTH, KOHTAKTUPYS C OCTATOUYHBIM KOJMYECTBOM JE€IMYJIbraTopa npu
J0CTaTOYHO BBICOKOW TEMIEpaType, NpuodpeTaroT TpedyeMble KauecTBa.

[Ipu 5TOM CKOJBKO BOJIbI MMOCTYIAET C YCTAHOBOK U OTJENSIETCS OT HE(PTH, CTOIBKO
e TOCTOSIHHO cOpachiBaeTcs B KaHanmu3auuio. [lonroroBneHHas He(Th Takxe
MIOCTOSTHHO cOpachIBaeTCsl M3 H3TOTO pe3epByapa W HANPABISAETCS B TOBAPHBIM
pe3epByap, OTKyAa CAAeTCs MPEANPUATHSIM MarucTpajabHOTO TPAaHCIIOPTA

5.1.4ToBapHble pe3epByapbl

OTH pe3epByapbl HCIOIB3YIOTCS 110 CBOEMY IPSIMOMY Ha3HAUEHHUIO:
MPUHUMAIOT TTEPUOUUECKH TOTOTOBICHHYIO HE(DTh, B HUX OHA HEKOTOPOE BpeMs
BBIZICP’KUBACTCSI, OJaroapst 4eMy B HUKHEH 9acTu 00pa3yeTcs CIoi MOaTOBAPHOU
BozbI 10 1,5M. OcransHoe-HedTh. Eciu He(Th MMeeT MOBHIICHHYIO TEMIIEPaTypy, TO
B BEpXHEH 4yacTu pe3epByapa 00pa3yercsi KOppo3noOHHO-arpeccuBHas 30Ha. CoryiacHo
I'OCTy 9.908-85cunbHoarpeccuBHas cpejia JIMIb B HUKHEH 4acTH, MPU KOHTAKTE C
HE(THIO U T'a30-BO3AYIIHON CPEION YCIOBUS KOPPO3UHU - CPEIIHE arpecCuBHbIC (TalII.
2.1).
5.1.5.04ucTHBIE pe3epByaphbl

Crounble BOJIBI Iepe] 3aKaUKOW UX B HEPTSHOM IUIACT JOJKHBI MPONUTH
COOTBETCTBYIOIIYIO MOJATOTOBKY: ITyTEM OTCTOS OHH OCBOOOKIAIOTCS OT U30BITOYHOTO



KOJIMYECTBA B3BEIICHHBIX yacTuIl (Hopma 5-10mr/n). Jlanee, oHU TOJDKHBI
OCBOOOJMTHCS OT B3BEIICHHOW B HUX HeTH (HopMma He Oonee SOmr/m). s
MOJITOTOBKHU TaKUX BOJ UCTIOJIB3YIOT TEXHOJOTUUECKHUM MPUEM: YCTPOHUCTBO
ruapodoOHoro GpuasTpa.

C 3T0i1 11e71bI0 B BEPXHIOIO YacTh pe3epByapa 3aluBatoT 1-2M HeTH.
Heouwniiennasi crouHasi Bojia CBepXy MOJAETCs Yepe3 3TOT CIIOM B pe3epByap.
bnaronapst aTomy B He(pTH 3a1€pKUBAIOTCS B3BEIIEHHBIE YACTUYKU U OCTATKU HEPTH.
[locne xpaTkOBPEMEHHOTO OTCTOS MONTOTOBJIEHHAS BOIA HAMpPaBIAETCS
B CUCTEMY YTUJIM3ALIMKM CTOYHBIX BOJ - JJI 3aKaYKU €€ B IJacT. JJoCTOMHCTBO
ruipodoOHOro PUIIbTpa 3aKI0YAETCS €Ille B TOM, UTO OH MPEAOTBPAIIAET KOHTAKT
3epKajia BOJbI C aTMOC(EPHBIM BO3YyXOM, T. €. 3aKaunBaeMas B IJIaCT BOJAA UMEET
MUHUMAaJbHOE, & B HEKOTOPBIX CIIydasxX HYJEBOE COACPKAHUE KHCIOPOa, UYTO CHIXKAET
KOPPO3H1I0 BHYTPEHHUX CTEHOK PE3€pBYapoB, a 3aTeM U TPYOOIIPOBOTHOM CETH.
5.1.6.ABapuiinble pe3epByapbl

Jl111 HopManbHOTO (PYHKIIMOHUPOBAHUS CUCTEMBI 100BIYH, COOpa U MOATOTOBKH
He(TH, B KQXKJIOM pe3epByapHOM MMapKe UMEETCS] HECKOJIBKO PE3EPBHBIX EMKOCTEH,
CITyalIuX JJIsl aBApUIHOTO 3aM0JIHEHUSI HEPTHIO B CIydasx, KOTia CucTeMa
MarucTpajbHOTO TPAHCIIOPTA HE MOKET MPHUHSATH C XOAY MPOMBICIOBYIO HEDTh. TU
pe3epByapbl, KaKk MpaBUIO, UMEIOT HEOOJIBIIOE KOJIUYECTBO HEDTHU U BOJIBI HA JIHE,
4acTO MCIOIb3YIOTCS MONEPEMEHHO B KAYECTBE TEXHOJIOTUUYECKUX MIIM TOBAPHBIX, TaK
YTO MOABEPraroTCs 3aMETHON BHYTpEHHEH Koppo3uu. OCOOEHHOCTh 3THX PE3EPBYapOB
3aKJIF0YAETCS B TOM, YTO MPHU MOTIEPEMEHHOM UCTIOIb30BaHUN OHU HAKAILJIMBAIOT HA
BHYTPEHHHUX CTEHKaX CyJIb(QHIbI xKene3a (MupodopHbIe COSTUHEHNUS), TOIBEPTatOTCS
JEHCTBHUIO OKpY Karolel aTMoc(hepsl, CII0BOM, BCETAa MOKPBITHI MPOTYKTaMU
KOPpO3uu. MOXKHO CUUTATh, UTO JIUIIb HWKHSS YaCTh aBapUIHBIX PE3epPBYapOB UMEET
CHJIbHOATrPECCUBHBIE YCIIOBHS, a BCA OCTAJIbHAS 30HA KOHTAKTUPYET C Ta30BO3TYIITHOM
Cpeoi, U B IPUCYTCTBUH CEPOBOIOPOJIa MOXKET CUUTATHCS CPEeTHEarpecCuBHOM (TaluI.
29).
5.1.7.Pe3epByapbl MarucTpajabHOI0 TPAHCIIOPTA He(PTH

[Tpu MarucTpasbHOM TPAHCIIOPTE HEPTH UCHOJIB3YIOT TPU THUIIA KPYTHOTraOapUTHBIX
pesepByapoB. O6bem pesepByapor: 5000, 10000, 20000, 5003B. Betpeuarores
pe3epByapbl ¢ KyMOJIbHBIM MOKPBITUEM, C KYTIOJIbHBIM MOKPHITUEM U IOHTOHOM U
pe3epByaphl ¢ IIaBAIOIMMU KPBIIIAMHU HAOJOBUHY Fa30BO3AYIIHON Cpeoi, a ApyTras
MOJIOBMHA pe3epByapa KOHTAKTUPYET ¢ 00€3BOKEHHOU HE(PTHIO, KOTOpasi UMEET
TEHJICHIIMIO K MEJICHHOMY KoJieOaHuI0 ypoBHs. Eciin HeTh copepKUT CepoBOIOPO,
TO KOPpO3HUs BEpXHEH YaCTH pe3epByapa COIPOBOXKIAETCS 00pa30BaHUEM YPE3BbIYANHO
onacHbIX TupodopHbIX coenunenuii. Kopmyc pesepByapa, KOHTAaKTUPYIOLIUH C
He(ThIO, IPAKTHUECKU HE KoppoaupyeT. Koppo3uu noasepraercs JIuIb JHUIIE,
HIKHHE T105iIca U YaCTUYHO BHYTPEHHsIs, oOpalleHHas K He()TH, MOBEPXHOCTh IOHTOHOB
Y TUTaBAIOIIMX KPBIIII.

Takum 00pa3om, Bce CTalIbHBIE IMIHHAPUIECKUE pe3epByapbl Tuna PBC
MOJIBEPraroTCs 30HaJIbHOW KOPPO3UHU, MHTEHCUBHOCTH Pa3pyILIECHUS UX BHYTPEHHUX
CTEHOK 3aBHCHUT OT HAJIM4YUS B Cpeie CEPOBO0POaa, kuciopoaa, CO2, 00BOJHEHHOCTH
HE(THU U TEeMIIEPaTyphl MOCTYIAIOIICH B pe3epByaphl ChIpoli (0OBOIHEHHOM WITH
00e3BOXKEHHOU HE(TH).

Koppo3us, B nepByto ouepeib, 3aBUCUT OT arpeCCUBHOCTH CPEbI, KOTOpas,
KOHEYHO, U3MEHSIETCSl C UBMEHEHHEM XUMUYECKOro cocTaBa HeTH, BOJbI U ra3a, HO HE
B TAKOM CTEMEHH, KaK TOr/a, Korja B 100bIBaeMoii, 00padaThiBaeMOil 1



TPAHCIIOPTUPYEMOM HEPTH €CTh CEPOBOAOPOJ, kuciopoa, CO2, u BKIIOUEHA OITYTHO
noObIBaeMast U3 Iiacta Boja. B cBs3u ¢ 3TuM vactiuaHo obierdaercs (T. e.
YHUDUIIUPYETCs) Ha3HAYCHHE aHTHKOPPO3UOHHOMW 3allIUThI [T PE3ePBYapoOB
paznuyHbIX He(Teq00bIBAIOIINX PAOHOB, a C IPYTrOi CTOPOHBI - TPEOYETCs CTPOTHid
y4eT TeXHOJOTUYECKOT0 Ha3HAYCHUS U Ha/lJIekKaUi BBIOOP KOHCTPYKTUBHOIO
pelIeHus pe3epByapoB. 30HATBHBIN XapakTep paclnpeesieHus] KOPpO3UU €ro
BHYTPEHHHX CTEHOK OTKPBIBAET OIpPEICIIEHHbIE BOZMOKHOCTH JIJIsl TOBBILLIEHUS

3¢ (PEKTUBHOCTH 3aIUTHI UX BHYTPEHHEHN MOBEPXHOCTU OT KOPPO3UHU MTyTEM BhIOOpa
COOTBETCTBYIOIIETO METO/IA 3aIUThI MPUMEHUTEIBHO K KaXKJI0M 30HE arpeCCUBHOTO
BO3/ICICTBUS. DT METO/IbI IO TEXHUKO-IKOHOMUYECKUM 3aTpaTaM MOTYT CYIIECTBEHHO
OTJIMYATHCS APYT OT JIpyTa.

Bonpoc 5.2.METO/bI IPOTUBOKOPPO3HOHHOM 3AIIIATHI
BHYTPEHHUX CTEHOK CTAJIBHBIX PE3EPBYAPOB 1151 CBOPA U
XPAHEHUSA HE®TEU U HE®TEINPOAYKTOB [2]

Kak yxe yka3pIBanoch, CTaJIbHbIE LIWIMHAPUUYECKUE pe3epByapbl Tuna PBC
Pa3JIMYHON BMECTUMOCTH, TEXHOJIOTUYECKOTO Ha3HAYEHUSI U KOHCTPYKTUBHOTO
UCIIOJIHEHHUSI pa3pyIIAIOTCs MO/ BO3AeUCTBIEM HE(DTH IO 30HAM HEPABHOMEPHO U
NOABEPTatOTCsl KOPPO3HH MO pa3HbIM MeXaHu3MaM. B cBsA3u ¢ aTuM
POTUBOKOPPO3MOHHAS 3aIUTa 3TUX 30H TaKXe J0bKHA MU PepeHIpoBaThCs C
Y4ETOM XapaKTepa U CTEIEHU Pa3pyLIECHHs TOW WIK MHOW YacTH pe3epByapa. BaxxHo
MOJYEPKHYTh, YTO IPOTUBOKOPPO3UOHHAS 3aIMTa BHYyTPEHHUX CTEHOK CTAJIBHBIX
pesepByapoB Hanbosee 3pdekTrBHA, €CIIM OHA OCYIIECTBISIETCS KOMIUIEKCHO, T.€.
OJIHOBPEMEHHBIM IPUMEHEHUEM PA3IMYHBIX CPEJCTB 3AILUTHI 10 30HAM WJIU
COUYETAaHUEM PAAa U3 HUX.

Kak noka3pIBaeT OT€UECTBEHHBIN U 3apyOEKHBII OMBIT MPOTUBOKOPPO3UOHHOM
3aIUTHI CTAIBHBIX PE3EPBYapOB HaUOOJbIIIEE TPUMEHEHNUE IOy YNIH
KOPPO3MOHHOCTONKHE 3aIUTHBIE MOKPBITHS (OpraHnYecKre, HEOpraHMYECKHE,
METaJUIM3alMOHHBIC), 3aTEM JICKTPOXUMHUYECKas 3anuTa (KaToaHas U MPOTEKTOpHAs),
IJIaBHBIM 00pa30M B BOJIHOM (haze cpe/ibl, YACTUYHO MHTMOUTOPBI KOPPO3UU
(ruIeHKOOOPAa3yIOIIKE U JIETYYHE), B OCHOBHOM, B 30HE KPOBJIM U BEPXHUX TOSCOB, U
HAKOHEI], TEXHOJIOTHUYECKNE METO/Ibl CHUKEHHUSI arpECCUBHOCTU XPAHUMOM B
pe3epByape He(TH, BOJIbI U rasa.

5.2.21IpumeHeHue 3alIMTHBIX NOKPBITHH

OTu MeTOABI TPOTUBOKOPPO3UOHHOM 3AILUTHI SIBISIOTCS YHUBEPCATIbHBIMU U
OTHOCSITCSI K OCHOBHBIM MeTOJ1aM 3aliuThl. CpaBHUTENBHO C APYTMMU OHHU HauboJee
yHUBepcaibHbl. HajgexxammuM MpuMEHEHNEM 3aIUTHBIX MOKPBITHII MOYKHO
o0ecneunTs MPOTUBOKOPPO3UOHHYIO 3alIUTy OJHOBPEMEHHO BCEX 30H pe3epByapa. Ho
3TO JI0BOJILHO CJIO’KHAS U [TOKa TPYAHO peanusyemas 3aj1a4a, KotTopas TpedyeT



pa3paboTKU U MPUMEHEHUS pa3HOOOPa3HOM TEXHOJIOTHH H, TJIABHOE, COOJIIOICHUS psia
MIPaBUJI M YCIIOBHUH, O KOTOPBIX MOAPOOHO OyIET OMMCAHO HIDKE.

Opranunyeckue (MOJMMEpHbIC) U HeopraHuueckue (IMHK-CHITMKATHBIE) TOKPBITHS
Pa3HbIX MapOK, COUETaHUE METAJUTM3ALMOHHBIX C OPraHUYECKUMHU MOKPBITUSIMH,
MHTHOUPYIONIME MaTepHUaIIbl Ha CHIPON HE(TU - COCTABIISIIOT B HACTOSIIIIEE BPEMSI
OCHOBHOM apceHall CIeUAIbHBIX CPEACTB aHTUKOPPO3UOHHOM 3alIUThI, YTO MO3BOJISET
co3aaTh Oapbep Ha BHYTPEHHUX CTEHKAX pPe3epBYyapoOB OT KOPPO3IUOHHO-AIPECCUBHOTO
BO3JIEHCTBUSI BCEX TPEX arpeccuBHbIX cpea HeTu. [Ipu sTom Hanbonee
NEPCHEKTUBHBIMU B OTHOIIEHUH HAJIEKHOCTH U JIOJITOBEYHOCTH SIBJISIIOTCS
METAITM3aIMOHHO-TIOJIUMEPHBIE MOKPBITUSI, CPOK 3ALTUTHOTO JEUCTBUSL KOTOPHIX B
pe3epByapax yBEIMYHMBAETCS B HECKOJIBKO pas.

5.2.3.91eKkTpoxXuMuYecKas 3amuTa

D¢ dhexkTnBHO MpUMEHUMA JUIIb B BOIHOM (haze (IIoATOBapHOI BOJE),
OTIeTstoIIEeNCS OT He)TH BHYTPH PE3EPBYAPOB, T.€. €€ ICUCTBUE OrPAHUYEHO OJIHOM
KOPPO3MOHHO-arpeCCUBHOM 30HOM, KOHTAKTUPYIOIIEH ¢ BOJIHON cpeoit HedTH.

CyHIHOCTb 3JEKTPOXUMHUYECKON 3allUThI 3aKJII0YAETCS B MPUHYAUTEIBHOM CIIBUTE
(Cc MOMOIIBIO TOAKITFOUEHHSI K JKEJIe3y MITH CTAIM METaJlIa U3 IIBETHOTO CILIaBa WM
BHEIIHETO 3JICKTPOXUMHUYECKOTO TOKA) MOTEHIIMAJIA 3aIUIIaeMON KOHCTPYKIIUH JI0
BEJIMYMHBI, KOT/Ia MOBEPXHOCTh MeTajula MpeBpaniaeTcs B KaToA U MepecTaeT
pa3pymaThcs. AHOJBI U3 IIBETHBIX METAJUIOB (MPH MPOTEKTOPHOM 3aIIUTE) WIH U3
CTIEUATBHBIX CIIA00PACTBOPUMBIX METAIJIOB U CIIABOB (IPU KAaTOJHOH 3aIlUTE)
CTaHOBSTCS TaK Ha3bIBAEMBIMH ' KEPTBEHHBIMH' KOMIIOHEHTAMH 3JIEKTPOXUMHUYECKON
3amuThl. OHYU pa3pylIAlOTCS BO BPEMEHH, HO JIETKO 3aMEHSIOTCS, 00ecneunBas
JOJITCOBEYHOCTH 3AILUIIAEMOI OT KOPPO3UH CTEHKU PE3EPBYapPOB.

Kak nokasbIBaeT npakTuka npuMeHeHus: X3 I 3allUThl pe3epByapoB, OHA
HanOosee 23 (PeKTHBHA U SIKOHOMUYHA, €CITH COYETACTCS C HAHECEHWEM 3allUTHBIX
nokpbITuid. [TokpeiTust 1 X3 B3aUMHO AOMOJHSIOT APYT Ipyra B Hauboiee
arpeccUBHOM ISl pe3epByapa cpejie - Boje, odecrneurBasi HaIe)KHOCTh U
JIOJITOBEYHOCTh TAKOM CUCTEMBI 3aUThI, €CJIM Obl KaXA0€ U3 HUX UCIO0JIb30BAIOChH
otnenbHO. OJIHAKO, TaKkas 3al[UTa BECbMa JOPOTOCTOSINA U U3-3a Ae(PUIIUTA [IBETHBIX
METAJUIOB M B3PHIBOOITIACHOCTH JICKTPUIECKOM (KaTOMHOM) 3alllUThI TPUMEHSETCS BCE
e PEeJIKO.

5.2.4. IlpumeHeHre UHTHOUTOPOB KOPPO3UH

[IpumeHeHre MHrMOUTOPOB KOPPO3HUH TSI 3AIIUTHI OTAETBHBIX 30H PE3EPBYapOB
MMEET MOKa OTHOCUTENILHO HEOOIbIION 00bEM MO CPAaBHEHHIO C IPYTUMH METOIaMU
MIPOTUBOKOPPO3UOHHOM 3aIIUTHI. Y UUTHIBAsI OOJIBITYI0 000paYnuBaeMOCTh PE3EPBYapOB,
MPUMEHEHNE UHTHOUTOPOB KOPPO3HH B BOAHOU U YTIIEBOJAOPOIHOM cpeie
HKOHOMHUYECKHU HE OMPaB/IaHO M3-3a OOJIBIIMX PACX0I0B UHTHOUTOPOB. VcKitoueHue
MOYHO CJI€JIaTh JIUIIb JIJIS1 TAK HA3bIBAEMBIX OYMCTHBIX PE3EPBYApPOB, B KOTOPHIE
HaIIPaBJIAETCS MOATOTOBJIEHHASI CTOYHAs BOJA MPOMBICIIOB, HO MPH YCJIOBUH, YTO BCS
HampasJsieMasi B pe3epByapbl BoJa HHTMOUPYETCs JIsl BCEM CUCTEMBI YTUIM3aLUN
IIPOMBICIIOBBIX CTOYHBIX BOJ.

Ecnu ke 3amuinate ”HrMOUTOpaMu pe3epByaphl, B KOTOPBIX COOUPAIOT U
OTIEPAaTUBHO XPaHIT HePTH, TO Hanboee Y3PHEKTHBHO U SKOHOMUYIHO C UX TIOMOIIIBIO



MO>KHO 3aIlUTUTH JIUIIb KPOBIIIO U BEPXHHUE MOSICA PE3EPBYAPOB. ITO OCYLIECTBISIETCS
OJIHOKPATHBIM WX NEPUOIUYECKHM HAHECEHUEM Ha pe3€pBYapHbIE IOBEPXHOCTH
IUIEHKOOOPa3yIoNMX HHIHOUTOPOB (4TO 0ueHb 3P HEKTUBHO, €CIIU MOA00PATh
CTeUaIbHbIC, JUTUTSIBHO 3alMIIAIOIINE METAJT COCTaBbl HAa HE(TIHONW OCHOBE) WU
coueTaTh MPUMEHEHNE UHTMOUPYIONTUX KOMIIO3UIUH C JIETYYMMH HHTUOUTOPAMH,
KOTOpbIE 00ECIEYMBaIOT MPOTUBOKOPPO3UOHHYIO 3aLIUTY METAJlJIa B Ta30BO3/yILIHOM
npoctpaHcTBe. Jleryune HHruOuTOpbl 3(HEKTUBHBI JIUIIL TPU COYETAHUU C
IUIEHKOOOPa3yIOIMMU HUHTHOUTOPaMH, OCOOEHHO B TaK Ha3bIBAEMbIX aBapUMHBIX
pe3epByapax, KOTOPBIE ONPEAEIEHHOE BPEMSI CTOSIT HE 3aII0JTHEHHBIMH, U TIOATOMY UX
CTEHKH MOKPBHIBAIOTCS PKABYNHOU HIIA B3PHIBOOTIACHBIMY MHUPOGOPAMH.

Oco6as mpobsieMa - 3amuTa OT KOPPO3UH THUIIA pe3epByapa. Bo-nepBbix - 3TO
HanOoJiee ys13BUMasi 1 OTBETCTBEHHAS YacThb pe3epByapa. [losBiaeHue 31eck CKBO3HOIO
OTBEPCTHS YaCTO HE 3aMETHO U BEJET K HEKOHTPOJIUPYEMOM yTeuke HehTu U
Hedrenpoaykra. MHOTIAa 3TO MPOUCXOIUT BHE3AMHO U MIPUBOINT K aBAPUITHON yTEUKE
He(TH.

[ToaTOMy OOILIMM MOAXOI0M K 3aIIUTE BCEX YETHIPEX 30H PE3EPBYAPOB SBJISETCS €€
KOMILJIEKCHOCTh. OHA MO3BOJISIET 00ECIEYUTh Ha/IEKHOCTh U I0JTOBEYHOCTh KaXI0T0
BU/JIA 3aIIUTHI B OTJEIBHOCTU U 3aMETHO MOBBICUTH UX COBMECTHBIN 3 dekT. B
HEKOTOPBIX CIydasX yNpoUIatOT TEXHOJIOTHIO MPOTUBOKOPPO3UOHHBIX pabOT B
pesepByapax. Hanpumep, HCHOB3YIOT B ra30BO3yIIIHOM NPOCTPAHCTBE
UHTHOUPYIONIME KOMIIO3UIIUU HAa He(DTU TaM, T/I€ KPOBJISt UMEET CIOKHYIO
KOHCTPYKLHIO C OOJBIINM KOJTHUYECTBOM OMOPHBIX 3JIEMEHTOB, I/I€ KAYE€CTBEHHOE
HaHECEHUE NTOKPBITUS B pe3EpByape NPAKTUYECKU HEOCYIIEeCTBUMO. [lepnoanyeckoe
pacnblIeHHe HHIHOUTOPOB KOPPO3UH YCTPaHAET HEOOXOAMMOCTh UCTIOIb30BaHUS Ha
KPOBJIE 3aUIUTHBIX OKPBITUI, YTO COXPAHSAET BPEMS U TPYA03aTpaThl HA 3aIIUTY 3TON
JacTu pe3epByapoB. B To jxe Bpems B 3uMHee U oceHHee BpeMsi nHrubupytomnie PBC
KOMIIO3ULIMH - €IUHCTBEHHOE CPEACTBO IPOTUBOKOPPO3UOHHOM 3AILIUTHI.

5.2.5.0FbEM IPOTUBOKOPPO3MOHHOM 3AILIUTHI PE3SEPBYAPOB
PA3/IMYHOI'O TEXHOJIOI'MYECKOI'O HASHAYEHUA U
KOHCTPYKTUBHOI'O UCITOJIHEHUA

B tabnuue 30 npuBeneH peKoMeHIyeMblil 00beM MPOTUBOKOPPO3MOHHOM 3aIIUTHI
CTaJIbHBIX BEPTUKAIBHBIX PE3EPBYAPOB PA3IIMYHON BMECTUMOCTH, TEXHOJIOTHYECKOTO
HA3HAYEHHS U KOHCTPYKTUBHOTO UCHIOTHEHHUs, MU (HepeHIIMPOBAHHBIN IO 30HAM
arpecCUBHOIO BO3/ICUCTBUSI.

B tabmuue 31 paccmarpuBaeTcst OOJBIIMHCTBO CXEM 3aIUThI Pa3IMUHBIX
pe3epByapoB 10 30HaM arpeCCUBHOIO BO3ICHCTBUA.

Kak cneayer u3 HUX, IPOTUBOKOPPO3HOHHYIO 3aILUTY, T.€. 00bEM 3allMIIAeMON
BHYTPEHHEN IOBEPXHOCTH PE3€pBYapOB, BO3MOKHBIEC BAPUAHTHI IPUMEHEHNUS BUJIOB
3aIMTHI 10 30HaM, HA3HAYAKOT, UCXOsl U3 HAIMYMS 3aIUTHBIX MATEPUAJIOB,
CIELMAIMCTOB, CIOCOOHBIX peaan30BaTh Bce TPEOOBAHUS K IPUMEHEHUIO TEX UIIH
MHBIX CPEACTB 3aIIUThl U TEXHUKO-I)KOHOMUYECKOT0 000CcHOBaHUs. [Ipn Ha3HaueHUn
OJTHOTO BH/IA UM KOMIUIEKCHBIX METOJOB 3aIUTHI JOJDKHBI IPUHUMATHCS B PACYET



HaJIMyue U OTCYTCTBUE 3aBOJICKOT0 METAJUIM3AIIMOHHOTO CJIOS, OTKY/Ia U B KAKOM BUJIE
MOCTYNUJI pe3epByap Ha MOHTAXKHYIO IUIOMIAAKY: B PYJIOHHOM UCIIOJIHEHUU WM B
muctax. B Tabnunax npuBeieHbl HE BCE BO3MOXHBIE BAPUAHTHI, IO9TOMY HOBbIE
BapUaHThl U KOMOWHALMU MPOTUBOKOPPO3NOHHOM 3aIUTHI JOJIKHBI COTTIACOBBIBATHCS C
nerctByrommuMu 'OCTamu, OCTamu, CHullamu, pykoBOASIIIMMH IOKyMEHTaMHU U
MHCTPYKLHAMU 10 TPOTOBO-KOPPO3UOHHOM 3alIUTE pe3epByapoB. OCHOBHBIE CPE/ICTBA
3alUThI OT KOPpo3uu (MOKpeITHs, D X3, IIICHKOOOPa3yOIIUE U JIETy4Yue HHTHOUTOPHI)
JOJIKHBI Ha3HAYATHCS UCXOS U3 YKa3aHHBIX TPEOOBaHUM.

Ecnu nMeroTcs B HAMMYMKM KOPPO3UOHHOCTOMKHUE 3aIIUTHBIE JIAKOKPACOYHBIE
MaTepUalibl U CYIIECTBYIOT peajibHbIE YCIOBUS UX KAUECTBEHHOTO HAHECEHUS B
pe3epByapax, To HauboJee arpecCUBHbIE 30HbBI PE3ePBYapOB 3ALTUIIAIOTCS
MPEUMYIIECTBEHHO 3TUMU MOKPHITUSAMU. B OynyiieM 4acTh pe3epByapHbIX
METaJUIOKOHCTPYKITUH, TO-BUAUMOMY, OyAET MOCTyNaTh C 3aBOJOB HA MOHTAXXHYO
IJIOIIAIKY YaCTUYHO METAJUIN3UPOBAHHOM MM 3AIIMILEHHON OT Koppo3un. Torna
cxema i 00beM aHTUKOPPO3UOHHOM 3aIUTHI JOJKHBI OBITH CKOPPEKTHPOBAHEL. [Ipn
3TOM MPOMBICIIOBBIE (CBIPhEBBIC, TEXHOIOTUYECKHE, OUMCTHBIC) pe3epBYyaphl TPEOYIOT
3aIMThI BCEH BHYTPEHHEW MOBEPXHOCTH, MTOABEPTarOLICHCs KOPPO3UHU.

[IpaBna, co BpeMeHeM Ha MpoMbIciaax OyayT JIMKBUIMPOBAHbI TAK HA3bIBAEMbIE
TEXHOJIOTUYECKUE PE3EPBYAPHI, B KOTOPBIX TPOU3BOIAT ONEPALIMY MPEABAPUTEIBHOTO
0TCTOs1 He(DTH OT BOJIbI, HHOTIA YaCTUYHOTO 00E3BOKUBAHUS U 00eCCOoNIUBaHUs HEPTH.
OHH, Kak TOHKOCTEHHBIE anmnapaThbl, COBEPILICHHO HE MPEIHA3HAYEHBI 1JIsI 3TUX LEJEeH U
MIOATOMY TMOJIBEPTatOTCs CUJIbHEHNIIEH KOPPO3UH B MPEIETbHO arpeCCUBHBIX YCIOBUSIX.
B 10 ke Bpems miist 9TUX 1ienielt 6oJee mpearnoYTHTEIbHBI TOJICTOCTCHHBIC
TEXHOJOTUYECKUE EMKOCTH TOPU30HTAILHOTO THUIIA.

[IpombICOBBIE pe3epByaphl, A€ OpH OTCTOE 00pa3yeTcst 1,5M moaToBapHOM BOJIHI,
a 00e3BOKEeHHAsI HEPTH €IIe HeIOCTATOYHO CTAOUITU3UPOBAHA TI0 a3y, KOHTAKTUPYET C
KOPITyCOM 00€4aiiku pe3epByapa, Ta30BO3AYITHOE MPOCTPAHCTBO COACPIKUT B
MPUCYTCTBUH CEPOBOAOPO/Ia BECh HAOOP KOPPO3NOHHO-aTPECCUBHBIX ar€HTOB. Y TaKUX
pE3EpBYapOB CIIEYET 3AIMILATH JHUIIE, HU)KHUE TI0SICa HAa BBICOTY BOJbI, KPOBIIKO U
BEPXHHUE M05ICA HAa PACCTOSIHUM OT KpOBAH 2 M. OcTanbHasi 4aCTh BHYTPEHHUX CTEHOK
MOYET HE 3aIIUIIATHCS OT KOPPO3UHU UM U30JIUPOBATHCS MOKPBITUSIMU C MEHEE
CTOHKMMHU MapamerpaMu (HarpuMep, IOBEPXHOCTH, 00paOOTaHHbIC
npeo0pa3oBaTeNIIMU P)KaBYHMHBI). B 3TOM cilydae MOYKHO TakKe OrPaHUIUTHCS
METAJUIM3UPOBAHHON B 3aBOJICKUX YCIIOBUSX OBEPXHOCTHIO.

B pesepByapax, OTHOCSIIMXCS K CHCTEME MaruCTpajIbHOTO TPAHCIIOPTa HEPTH,
XPaHSAT TOJTOTOBJICHHYO (CTA0MIM3UPOBAHHYIO U 00€3BOKEHHY0) He(DTh. YpOBEHB
MOATOBAPHOI BOJABI B pe3epByapax B cpeaHeM cocTasisier 1 M. B pesepByapax co
CTaHI[MOHAPHOW KPOBJICH AHTUKOPPO3UOHHOW 3aILUATE MOMJIEKAT JHUILE, HUKHUAEC
Mosica Ha BBICOTY /10 2 M, a TAaK)Ke KPOBJISl M BEPXHHUE T0sICA HA PACCTOSTHUH 2 M OT
BEPXHETO Kpas 00eyaikiu.

VY pe3epByapoB, UMEIOLIMX TOHTOHBI, 3aIIUIIACTCS UL JHUIIE U HUKHUE MOsAca Ha
BBICOTY HUKHETO KpaiHEero MojoKeHus MOHTOHA, T.€. Ha BbICOTY 2 M. Eciu B
pe3epByapHOM MOHTOHE YIIJIOTHEHUSI T€PMETUYHBI, KPOBJIS MPAKTUYECKU HE TPeOyeT
3alMUTHI OT KOppo3uu. Ha nmpakTuke ke MOHTOHBI PEAKO T€PMETUYHBI, CIEA0BATEIBLHO
KPOBJISL U BEPXHHUE MOsACA TAKKE JOJKHBI 3aIUIIATHCS MOKPBITUAMH WU
MHTHOUTOPAMHU, €CIIM XOTAT JOOUTHCS UX JJIMTEIbHOM dKCcIuTyaTauuu. Ecnu xpanumas
B pe3epByapax He(Tb COACPKUT CEPOBOJOPO U JUIIb YACTUYHO CTAOUITU3UPOBAHA, TO
IO/T IOHTOHOM YacCTO CKAIUTHBAETCsl HE(TSIHOM Ta3 C CepoBOAOPOIOM. B aTOM cirydae



HIDKHSA 4aCTh IMMOHTOHA JOJDKHA 3aIMIIATHCS KOPPO3ZHOHHO-CTOMKOM KPACKOH, a
BEPXHSS YacCTh - aTMOC(HEPOCTOIMKOIA.

VY pe3epByapoB ¢ IJ1aBarolIel KpbIIed 0T KOPPO3UHU 3aIIUIIAETCS JHUIIE U HUXKHUE
nosica Ha BBICOTY 2 M, IPU HEOOXOAMMOCTH IJIABAIOIIAS KPBIIIA C TOMOUIBI0 CTOMKUX K
He(TU TOKPBITHIA, @ C BHEIIHEH CTOPOHBI - aTMOC(HEPOCTONKUMU 1O KPEITH SIMIA.

ABapuiinbie pe3epByapsl (T.e. HAXOISIIUECS B Pe3epBe KOPOTKOE HITH
JUTUTEIILHOE BPEMsI) 3aIIUIIAIOTCS OT KOPPO3HH PACIBIJICHUEM Ha X CTEHKU He(TH ¢
MHTMOUPOBAHHBIMU KOMIIO3ULIMAMHU. Eciu pe3epByap HE UMEET 1ake HUKaKOH
IPOTUBOKOPPO3MOHHOM 3aIIUTHI, TO 3TO MEPONPUATHE CIIOCOOCTBYET
penoTBpalIeHII0 00pa30BaHus NUPOMOPHBIX OTIOKEHUN U PKaBUMHBI U
MIOCTENEHHOr0 YToHbLIeHUs cTeHKH PBC.

Hau6onbeii 3¢ (eKTHBHOCTHIO0, 0COOCHHO C YY€TOM MPUPOTHO-KIMMATHIECKIX
ycnoBuit 3anagHoit Cubupu u Ypano-I1oBomKkbs, 0051a7al0T KOMIUIEKCHBIC METOBI
MPOTUBOKOPPO3HUOHHOM 3AIIUTHI.

Jliist pe3epByapoB HEPTETIPOMBICIOBBIX CUCTEM (CHIPbEBbIC, TEXHOJIOTHUECKUE,
TOBAapHBIC, OYMCTHBIC) PEKOMEHYIOTCS JIBa BUa KOMIUIEKCHOM 3alUTHI:
AIIEKTPOXUMHUYECKasl (KaToHAs MM MPOTEKTOPHAs) + 3allUTa OPraHUUYECKUMHU
MOKPBITUSIMH JTHUIIA U CTEHOK PE3€pBYapOB B 30HE KOHTAKTa ¢ Boj0i o PJI 39-23-
1147-84umm PJ1 39-0147585-006-8d1osToMy BO n30ekaHKe OOIBIIOTO pacxo/ia
[[BETHBIX METAJJIOB B MPOTEKTOPAX U HEOOXOAUMOCTHU MOAJIEPKAHUS OOIBIINX
IUIOTHOCTEH 3JIEKTPUUYECKOTo ToKa, DX3 6e3 3alUTHBIX MOKPHITHI HE CleayeT
npUMEHsTh. B BepxHeil uactu pe3epByapoB pEKOMEHIYETCsl HCIOJIb30BaTh
MHTUOMPOBAHHBIE 3aIIUTHBIEC MMOKPBITHS, a TAK)KE TEXHOJIOTMYECKUE TIPUEMBI,
HaIpaBJICHHBIE HA HEJOMYIIEHUE MONMAJaHUs CI0/1a aTMOC(epHOro BO3ayXa.

Haxkonen, yxxe ceidac nosiBISIFOTCS BO3MOYKHOCTH Ha KPOBJIE pe3€pByapa,
COCTOSIIIEH U3 OTAEIBHBIX 3JIEMEHTOB U COOMPAEMON MPU MOHTAXE C TIOMOIIBIO
CBapKH, OCYIIECTBUTh AHTUKOPPO3UOHHYIO 3aIlIUTy 3TUX 3JIE€MEHTOB MO0 Ha 3aBOJIE
METaJUIOKOHCTPYKITUN METaJUTM3aIlied U OPTaHNIECKUM MTOKPBITUEM, JTUOO BBITIOJTHUTH
3T 00€ OIepany Ha MECTe MOHTKHBIX pa0boT (1101 BpeMCHHBIMHU HABECAMH).
OO6pazyromiuecs: B 00JIbIIOM KOJMYECTBE MICNIA MEXKIY JTUCTAMU KPOBJIHU U
KOHCTPYKTHUBHBIMU 3JIEMEHTaMH pe3epByapa J0KHbBI IIOCIe CBAPKU OBIThH 3aIIOJIHEHbI
0€H30-MacI0BOJOCTOMKUMH 3aMa3KaMU WM MAaCTUKAMH.

OCHOBHBIM NPUHIIMIIOM OOECTICUeHHSI HAJIEKHON U ITTUTEIbHOW aHTUKOPPO3UOHHOM
3aIUTHI SABJISETCS 003aTEIBHOE MEPUOANUECKOE 00CIIeTIOBAHNUE COCTOSIHUSI TOKPBITUI
U IPYTUX CUCTEM MOKPBITUI B PABHbIE IPOMEKYTKH BPEMEHHU, YCTAHOBIIEHHBIMU
HOpMaMH MPOPUIAKTUYECKOTO OCMOTPA U TIPOBEJICHUS TEKYIIIUX PEMOHTOB CUCTEMBI
3aIUTHI, HE TO’KUIASICh TIOJTHOTO BBIXOJA €€ U3 CTPOSI.

CBOEBpEMEHHOE BOCCTAHOBJIEHUE MPUHSITON I KaXkKJA0T0 pe3epByapa
MIPOTUBOKOPPO3MOHHOM 3aIIUTHI Ha OJIMH-/IBA MOPSIIKA JICHIEBIIC aBAPUITHOTO
BOCCTAHOBJICHUS] U1 PEMOHTA PE3epByapoB.

BO3/ICHICTBUIO arpECCUBHBIX CPE.

TemaTn4yecKUH MJIAH MPeAMETA

Kon —Bo yacoB




Ne HaumenoBanue TeMbl B Tom

No Bce quClIe:
n/n ero Ha
MIPAKTUIECKUC
paboThI
Bsenenue.
1. Cucrema coopa u
BHYTPHUIPOMBICIIOBOTO TpaHCcTopTa 2 -

HedTH, ra3a u BOJBI.

2. N3mepenue konuuectBa He(TH,
raza M  IJJaCTOBOM  BOJBI MO 6 4

ckBaxkuHaMm. Cemapauus HedTH OT

rasa.
3. [TpombICTOBBIC TpyOOIIPOBOIBI.
[ToaroToBka HedTH. 8 6
4. Hedrsanbie pe3epByapbl U
HACOCHBIE CTAHIUU. BomocHaOxeHue 6 4
HedTerazoqo0bIBarOIIINX
MPEANPUATHH.
5. COop ¥ moAroToBka HePTSHOTO U
MIPUPOJHOTO rasa. OcCHOBBI 4 2

nepepaboTku He(TH U rasa.

Bcero nmo mpeamery 26 16

MunucrepcTBo 3Hepretuku Poccuiickon denepannn




['ocynapCTBEeHHBIH KOMHTET 1O HayKe, BBICIIEMY W CpeaHeMy NpOoQdeCCHOHATBLHOMY
oOpazoBannio Pecriybnmuku bamkoproctan

»

Bonpoc. 5.3.JAKOKPACOYHBIE MATEPHUAJIBI U CUCTEMA
SAIIMTHBIX MOKPBITUIA HA UX OCHOBE [2]

5.3.1./lakokpacounvie mamepuansvt u ux XapaKmepucmuKka

Cospementble MaApKu KOPPOZUOHHHO-CMOUKUX J1AKOKpAcounblx mamepuanos (JIKM)
NPOU3BOOSAMCA U3 HEPMEXUMUUECKO20 CbIPbsL U NPOOYKIOB OP2AHUYECKO20 CUHME3d.
Onu obnadarom yeuHvlM KOMNIAEKCOM NPOMUBOKOPPOIUOHHBIX CEOUCME, NO3BOAIOUUX
UM 3auunams Memaiivl OM a2pecCU8HO20 6030CUCMBUSL PAZTUUHBIX HCUOKUX U
2a3000pasHbIX cpeo.

OCHOBHBIM JIOCTOMHCTBOM 3aIUTHBIX MMOKPBITUH, IOTYYCHHBIX U3 OPTaHUIECKUX U
HEOPTaHWYECKUX JTAKOKPACOYHBIX MaTEpPUAJIOB, SIBISETCS WX CIOCOOHOCTH CO3/1aBaTh
3alUTHBIA Oaphep Ha MOBEPXHOCTH MeTalia 0e3 M3MEHEHUs ero 0ObEMHBIX pa3MEpOB.
B pesynbraTe, MeTtaimmyeckas IOBEPXHOCTh, paHEE KOPPO3MOHHO-HECTOWKas, B
pacCMaTpWBAaeMbIX  YCIOBUSX  MPUOOpETaeT  IIUTENbHYH)  CTOMKOCTH  0e3
HEOOXOJMMOCTH 3HAYMTEIBHBIX 3aTpaTr, MPUCYNIUX MPUMEHEHUIO IPYTUX METO/OB

MIPOTUBOKOPPO3UOHHOM 3AIUTHI.



HOKpLITI/I}I MOXHO PEMOHTHUPOBATh, BOCCTAHABJIMBATE U HAHOCUTH MHOTOKPATHO HaA

KOHCTPYKLMHU U COOPY>KEHUS pa3inyHoi KoHpurypanun u miomaau. Cneunduka

MPYMEHEHMS 3aIIUTHBIX TOKPHITUM 3aKJIF0YAETCS B BO3MOYKHOCTH BBIMIOJIHEHUSI UMU
HECKOJMBKUX (DYHKIIMI OJHOBPEMEHHO: HalpuMep, 3alTa OT KOPpPO3uu U
npeaoTBpalieHue o0pa3oBaHus MUPOMOPHBIX OTIOKEHUN CyJIbPUIOB kene3a. IJTH
MOKPBITUSL MO3BOJISIIOT CHHXKATh PACXOJl JTOPOTOCTOSIIIMX JIETUPOBAHHBIX METAUIOB U
CIIaBOB, YTO B PE3EPBYapOCTPOCHUU H3-3a €r0 OIPOMHON METAVIOEMKOCTH HUMEET
pelIaroIee 3HaYCHUE.

B cBs3m ¢ TeMm, 4TO 37€Ch PACCMATPUBACTCS MNPUMEHEHHUE JIAKOKPACOUYHBIX
MAaTEPUAIOB [IJI1 MPOTUBOKOPPO3MOHHOW 3aIlMThI CTaJbHBIX PE3E€PBYAPOB, UMEETCS
BO3MOXKHOCTb OIPAHUYUTHCSA XAPAKTEPUCTUKOM JHUIIb TEX HUX MApOK, KOTOpBIE
OTHOCSITCA K Macjo-BOJI0-OCH3MHOCTOMKHUM BHJaM M CHOCOOHBI 0Opa30BBIBATH
KOPPO3UOHHO-CTOMKHE 3alUTHBIE MOKPBITUS B YCIOBHUSAX TOJIBKO XOJIOJHOW CYILIKH
WJIA OTBEPKIACHUS.

JlakokpacouHbIMM  MaTEpUalaMM  HA3bIBAKOT PACTBOPHl WM  JUCIEPCUU
OPTaHUYECKHUX M HEOPTaHWYECKHUX MOJMMEPHBIX COEJUHEHUNW B COOTBETCTBYIOIIMX
pactBopuTensax. Kak mpaBuio, OHHM SIBISIOTCS MHOTOKOMIIOHEHTHBIMM CUCTEMaMH,
CIIOCOOHBIMHU B YCJIOBHSIX CYIIKH W (WJIM) XUMHUYECKOTO OTBEPXKICHUS 00pa30BLIBATH
Ha TTOBEPXHOCTH METAJIIOB TBEPYIO IJICHKY ONPEACICHHBIX CBONCTB, YAECPKUBAEMYIO
Ha MeTajuie cujaaMu GU3NIECKON WM XUMUYECKON a/Ire3HH.

Hanbonee mupoko Ha IPaKTUKE UCIIOIB3YIOT MHOT'OCIIONHBIE CHCTEMBI MTOKPHITUN
W3 DPa3IMYHBIX MO CBOWCTBAM KOMIIOHEHTOB, KOTOpBIE MPHUAAIOT 3alIUTHBIM
MOKPBITUSAM  ONpEACICHHbIE  (PUBMKO-MEXaHUYECKHE M  MPOTUBOKOPPO3UOHHBIC
xapaktepucTuku. OCHOBHBIMU MapamMeTpaMu CTPYKTYPhI MOKPBITUS SIBJISIETCS: COCTaB
M YHCJIO TPYHTOBOYHBIX M TMOKPBIBHBIX CJIOEB, TOJIIMHA KaXAOrO CJIOS TOCIE
OTBEP)KJICHUS, YACJIO CJIOEB M MOCIEA0BATEILHOCTh MX HAHECEHUS Ha TOBEPXHOCTH.

CuctemMa TMOKpBITUSI HA OCHOBE OJIHOTO JKUAKOrO MaTepuana sBISIETCS
OJHOPOJHOM, a cocCTosIasl U3 Pa3IMYHBIX  IOJUMEPHBIX  MaTEepUAIOB—

HeogHOopoaHoU. [Ipm codeTaHuu MOIMMEPHOIO MOKPBHITUS C JAPYTMMH BUIAMH



HOKPBITUH (METAJIIMYECKUMH, CUIMKATHBIMU, (POCHATHBIMH, OKCHIHBIMA U T. I.)
MOKPBITUSIMU HAa3bIBAETCA KOMOMHUPOBAHHBIM.

K 3alMTHBIM MOKPBITUSAM, HUCMOJIb3YEMBIM I MPOTUBOKOPPO3UOHHON 3allUThI
BHYTpPEHHEH MOBEPXHOCTU PE3EPBYAPOB, MPEABABISIOTCA OYCHb KECTKUE TPEOOBAHUSI.
OHH J0/KHBI SKCILTyaTHPOBATHCS JIUTEIIbHOE BpeMs Oe3 Bo3oOHoBIeHUsA (0T 5 o1 15
J€T) B Pa3IMYHBIX 1O KOPPO3MOHHON arpecCHBHOCTH BOJHBIX, YIJIIEBOJOPOIHBIX U
ra3onapoBO3AYyLIHBIX Cpelax, HaXOAUIMXCS B PE3EpByapax, COXPaHITh BO BPEMEHU
CBOM MEPBOHAYAIBHO 3aJaHHbIC 3AlIUTHHIE CBOWCTBA, BBICYIIMBATHCA WIIU
OTBEPXAATbCA TMPH OOBIYHBIX W JaXe [MOHIKEHHBIX TeMIeparypax, ObITbh
ne(pOpPMAaTUBHO-CTOUKMMH BO BpEMs DKCIUTyaTallik pe3epByapoB (He oOpa3oBHIBATH
TPEUIWH), OBITh TEXHOJOTUYHBIMH TIPU WX HAHECCHWHM Ha METAUIMYECKYIO
MTOBEPXHOCTH U T. [I.

K OCHOBHBIM KOMIIOHEHTAM JaKOKPACOYHBIX MaTE€pPHAIIOB OTHOCSTCS, B NEPBYIO
odepenib, IJIEHKOOOpa3yroume BEILECTBA, MOJIy4aeMble Ha OCHOBE
MOJIMKOHJICHCALIUOHHBIX,  MOJMMEPU3AIUOHHBIX,  NPUPOAHBIX  CMOJ,  3(UPOB
LEJUTIOJIO3bI, PACTUTEIBHBIX MACE, )KUPHBIX U CUHTETUYECKUX KUCIIOT U .

B coctaB 1aKOKpacOYHBIX MATEPUATOB BXOIST MUTMEHTHI (HEOpPTraHHMYECKUE H
OpraHWUYeCKHe), HAIOJIHHUTENH, IUIACTH(HUKATOPHI, PACTBOPUTENH (YTIE€BOAOPOIHI,
KETOHBI, CIIUPTHI, SPUPHI U Jp.), OTBEPKIArOIINE 100aBKU (OTBEpAMTEH, YCKOPUTEIH,
WHHUIMATOPBI, CTAaOWIM3AaTOPhI, AMYJIbraTopel U Ap.). OT KayecTBa W COOTHOIICHUS
YKa3aHHbIX KOMIIOHEHTOB 3aBHUCSAT TEXHOJIOTUYECKHUE M MPOTHUBOKOPPO3UOHHBIE
CBOMCTBA JJaKOKPACOYHBIX MATEPUAJIOB U MOKPHITUH.

Xumunyeckasi npombliiuieHHOCTh Poccun u crpan CHIT BblmyckaeT OOUIMPHBIA
ACCOPTUMEHT JIAKOKPACOYHBIX MaTepuanioB (Jlakd, SMajd, TPYHTOBKH, IIMATICBKH,
pa3M4YHbIE BCIOMOTATENbHbIE Marepuaibl). OmHako, A TPOTHBOKOPPO3HMOHHON
3alllUTHl CTAJbHBIX PE3EPBYapOB, B KOTOPBHIX COOMpAIOT U XpaHAT HeDTU U
He(TENPOAYKTHI, IPUTOTHO BEChMa OTPAHMUYEHHOE YMCIO Mapok. To ke OTHOCHUTCS K
3apyOexHbiM Mapkam JIKM.

JInst opueHTanuu B 3TOM aCCOPTUMEHTE 3aIlMTHBIX MaTepuanoB u Mapok JIKM
BBEJCH PsiJl TEPMUHOB U ONIPEICIICHUIA.

Jlakokpacounwlii mamepual —MHOTOKOMIIOHEHTHAsI CMECh BEILECTB, 00J1aaaromas
CIIOCOOHOCTBIO TPU HAHECEHHM TOHKHM CIIOEM Ha U3JenHue O0pa30BbIBaTh Ha €ro
MOBEPXHOCTH KUAKYIO ILICHKY.

Jlaxokpacounoe NOKpblmue —TBEpbII CIIou O6apbepHOTO THUIA,
c(hopMHUPOBABIIMIICS HA MOBEPXHOCTU M3JENIHUS TOC]IE HAHECEHHs] HA HEee OJHOTO WM

HCCKOJIBKHX CJIOCB KUJAKOI'0O JIAKOKPACOYHOI'O MaTCpurajia 1 06H3I[3IOH.IHI>1 I[OCT&TO‘-IHOﬁ



aaresvei K moajioxke (MeTamty).

Jlakx —pacTBOp MIEHKOOOPa3ymOIIUX BEHIECTB B OPraHUYECKUX PACTBOPUTEIIX,
oOpa3ylolMii MOCJi€ BBICBIXaHUSA WM OTBEP)KACHHSI TBEPIAYHD, OJHOPOJHYIO H
IIPO3PAYHYIO IJICHKY.

Omans — CYCIIEH3Usl NUIMEHTOB WM HX CMECEH C HaIlOJIHUTEISIMH B JIAaKe,
o0pasyrorast mociie BoIChIXaHus (OTBEPIKACHNUS) HEITPO3PAUHYIO TBEPAYIO ILICHKY.

Kpacka — cycneH3nss DUIMEHTOB WM HMX CMECH C HANOJHUTEISMU B
IUIEHKOOOpa3yrouleM  BEllecTBE, 00pa3yrolias  HENpO3pauyHyK  OKpPALICHHYIO
OJHOPOJHYIO IIJICHKY.

llonumepnaa komnozuyus — O€3pacTBOPUTENIbHAS CMECh CHUHTETUYECKUX
OpPTaHMYECKUX CMOJI C OTBEPAMTENSIMHU, YCKOPUTEISIMU U CHEIHATBHBIMU J100aBKaMH,
OTBEPXKAAIOIIAsACA MIPU OOBIYHOM TeMmIepaType M Jarolias Ha MOBEPXHOCTU MeTalia
TBEP/IbIE TOKPBITUS C 3aJaHHBIMU CBOVCTBAMU.

I'pynmoeka — CyCIIEH3Us IIUIMEHTOB WIM HMX CMEChb C HAIOJHUTEISIMU B
TIICHKOOOPAa3yIoleM BelecTBe, oOpa3yrollas IMOocjie BbICHIXaHHs (OTBEpPIKICHMS)
TBEPAYIO OJHOPOJHYIO IUIEHKY C XOpPOIIEM aAre3sueld K OYMIIEHHOW ITOBEPXHOCTH
(mOUT0KKE) U BEPXHUM CIIOSIM MTOKPBITHS .

IIpeobpazosameny powcagyunvl — CYCHEH3UsT TUTMEHTOB WJIM HUX CMECh,
BKJIFOUAIONIAasi XUMUYECKH aKTHUBHBIE KOMIIOHEHTHI, 00Opa3yrolias, ocjae HAaHECEHUsT Ha
HEJIOCTaTOYHO OYMUICHHYIO OT NPOAYKTOB KOPPO3WH METAJUIMYECKYH0 MOBEPXHOCTD,
TBEPJAbI TPYHTOBOYHBIN CJIOM, XUMUUYECKHU «IIPEOOPa3yIOIINii» MPOIYKTHl KOPPO3UU U
o0OecnevnBaroIINi XOPOIIYI0 are3uio K METaLTy U K JJAKOKPACOYHOMY MOKPBITHIO.

[lInamneexa — BsI3Kas MacTooOpa3Hasi mMacca, COCTOAIIAS U3 CMECH MUTMEHTOB,
HaIOJHUTENEH U IJIEHKOOOPa3yOIEro BEIIEeCTBA U NpeIHa3HAYeHHAs! AJIs1 3aII0JIHEHMS
HEPOBHOCTEH U yrayOJIeHNH U CTIIAXXKUBAHUS OKPAITUBAEMON TTOBEPXHOCTH.

Pacmeopumens — oprannueckas JeTydast )KHIKOCThb (YriieBo1opo/, KETOH, CIUPT,
3pUp W Ap.) WIH CMECh MOAOOHBIX KHIKOCTCH, TpUMEHSIeMas Ui PacTBOPEHUS
TICHKOOOPA3yIOIIMX BEUIECTB U TPUAaHUs HEOOXOAUMOW KOHCHUCTEHIMH (BS3KOCTH)
JJAKOKPACOYHOMY MaTepHaIly.

Pasbasumeny — opraHumdeckas JeTydas JKUAKOCTb, IpUMEHsemMas s
pa30aBiieHHs TOTOBBIX JIAKOKPACOYHBIX MAaTEpUajoB 3aBOJCKOTO M3TOTOBJIEHUS C
LIEJIBIO CHWKEHUS UX BSI3KOCTH U MEPEBOJAA B COCTOSHUE, IPUTOHOE JUI HAHECEHHUs Ha
OKpAaIIMBaEMy0 [IOBEPXHOCTb.

Iluemenm — (OpraHWYECKHH WM HEOPTaHUYECKUW) — TMPHUPOIHOE WIIH
CHHTETUYECKOE CyXO€ Kpacsulee BeEIIEeCTBO, HEPACTBOPUMOE B JHCIIEPCHOHHBIX

(TaKkOKpacoYHbBIX) cpemax © CIocOoOHOe 00pa3oBBIBATH C  IUIEHKOOOPAa3YHOIINM



BEILIECTBOM OKPAIIEHHOE OKPBITHE.

Hanonnumeno —  Ccyxoe, Kak MNpPaBUJIO, HEOPraHWYECKOE  BEILIECTBO,
HEPACTBOPHMMOE B JIAKOKPACOYHOM MaTepualie, MPUMEHSIEMOe B KauyecTBe J100aBKHU K
MUTMEHTaM JJisl IPUIAHUS TOKPHITUIO TPEOYEMBIX CBOMCTB.

Inacmuguxkamop — opranndeckuii (IpaKTHYECKH HEJICTY4YHH) MPOAYKT,
BBOJIMMBIN B TUICHKOOOpPA3yIoIee BEMIECTBO JJISl IPHUIAHUS MTOKPHITUSM HEOOXO0IMMOMN

OJIACTUYHOCTH.

Omeepoumens — XUMHUYECKOE OPraHUYECKOE BEIIECTBO, BBOJAMMOE B COCTaB
HEKOTOPBIX TMOJMMEPOB M JIAKOKPACOYHBIX MATEPUATIOB Il OTBEPKICHUA —
mpolecca CaMOIPOM3BOJIEHOTO 00pa3oBaHUs IONEPEYHBIX CBsA3eH (TpexMepHOU
CETKH) MEKIY MaKpOMOJICKYJIaMH IUIEHKOOOpa30BaTes.

Vcxopumens (MHATIMATOP) OTBEPIKIACHHS — XHMHUYECKOE BEIIECTBO, BBOJMMOC B
MJICHKOOOPa30BaTellb JIJIs MOBBIIIEHUSI CKOPOCTH OTBEPKICHHS TTOJIMMEpA.

Cmbléka — SKUIKAA COCTaB, CO3JAHHBIN CHEIHWAIBHO JUIA CHATHN (yIajaeHHs C
MOBEPXHOCTH) CTAPBIX JIJAKOKPACOUYHBIX TTOKPHITHH.

Kak yka3pIBanoch, 3alIMTHOE MOKPBITUE COCTOUT U3 TPYHTOBOYHBIX U MTOKPBIBHBIX
CJI0€B. | pyHTOBKH COCTaBJISIIOT MEPBBIM CIOM BCAKOW 3ALUTHOW CUCTEMBbI, HAHOCATCS
HETIOCPEACTBEHHO Ha 3allMIIAEMYI0 [MOBEPXHOCTh, YJIYYIIAOT AaAre3ut0 U
MIPOTUBOKOPPO3UOHHBIE CBOMCTBA KOMILIEKCHOTO MNOKpbITUS. CBOWMCTBa T'PYHTOBOK
3aBUCSAT OT COCTaBa BXOISIIMX B HUX KOMIIOHEHTOB. OHHU CYILIECTBYIOT B BHUJIEC
MAaCCUBHUPYIONTUX, (PocHaTUPYIOMUX, TPOTEKTOPHBIX, H3O0JHUPYIONIUX TPYHTOBOK H
npeoOpaszoBaTeseil pKaBUYNHBI.

[TaccuBupyromye TPYHTOBKH COJIEpPKAT HOHBI XpOMaTa, KOTOpBIE IEPEBOASAT
MOBEPXHOCTHBIN CJION MeTajuia B maccuBHOe cocTosiHue. docdaTupyromiye rpyHTOBKU
oOpasyror Ha MeTayie 3ammuTHbIe ¢ocdaTo-Kene3Hple IUIeHKH. [IpoTexTopHbIe
TPYHTOBKH COJIEP’KAT B CBOEM COCTABE IMOPOIIKM LWHKA WJIH AJTOMHUHHUS, KOTOPBIE
Oylarogapsi CBOMM 3JIEKTPOOTPHUIIATEILHBIM CBOMCTBAM CABUTAIOT MOTEHIIMAJ CTaIM K
0oJiee OTpHUIIATENIbHBIM 3HAYEHUSIM, YTO MEPEBOAUT CTallb B KATOJHOE COCTOSIHUE M
obecrieyuBaeT  JOMOJHHUTEIBHO  KaTOJAHYIO (JIEKTPOXMMHUYCCKYIO  3aIIUTY)
HAXOJAILICHCA TOJ TMOKPHITUEM METAIUIMYECKOM TMOBEPXHOCTU. W3omupyrommue

I'PYHTOBKH 3alllUIIAIOT METAJLI

5.3.2 .OCcHOBBI 3alIIUTHBIX CBOMCTB JJAKOKPACOYHBIX U
NOJIMMEPHBIX MOKPBITHIA

3aIJ_II/ITHOG HeﬁCTBHe JIAKOKPACOYHBIX W ITOJMMCPHBIX HOKpBITHﬁ, HAaHCCCHHBIX Ha

MeTa1, (GOpMaabHO MOXET OBITh OOBICHEHO OJKpaHHpYyIKUM (OapbepHBIM)



ap¢dekToM, B pe3yabTaTe KOTOPOrO KOPPOAMPYIOIIas IOBEPXHOCTh MeTajula
MEXaHUYECKM H30JUpYyeTCsd OT KOHTakTa C arpeccuBHOM cpenod. OpHaxo,
IPOTUBOKOPPO3UOHHOE  JIEHCTBUE TIOKPBITHSI HE HCYEPIBIBAETCS JIMIIb  €ro
U30JSIIIMOHHBIMUA CBOWCTBAMH, TMOCKOJIbKY JIF000€ OTBEPKACHHOE MOKPBHITUE B TOW WK
MHOW CTENEHU NMPOHMUIIAEMO Ul BOJIHBIX 3JEKTPOJIMTOB, N1apOB BOJbI, aTMOCHEPHOrO
KHCJIOpPOJIa, CEPOBOAOPO/IA, IBYOKHCH YIJIEPOMa, a TaKXKe Ul APYTHX OPraHU4eCcKHX
KuAkux cpen. [I[poHMKHOBEHHE K MOBEPXHOCTHM METala YKAa3aHHBIX KOPPO3UOHHBIX
Cpell U COAEPXkAIIMUXCS B HUX arpeCCHBHBIX KOMIIOHEHTOB BIIOJIHE JOCTATOYHO IUIf
IPOTEKaHUsI KOPPO3MOHHOIO Ipolecca MeTajula Moj MNOKpeITHEM. (OJIHAKO, Kak
[IOKAa3bIBACT IPAKTUKA, OOJBIIMHCTBO MOKPBITUH 3TOMY HPOLECCY YCIEUIHO
IPOTUBOCTOUT, YTO W ONPENEISAET 3alUTHBIE CBONCTBA PEKOMEHIOBAHHOIO I
JaHHBIX YCJIOBUH NOKpHITHSA. KakoB ke MeXaHM3M TOPMOXEHHUS KOPPO3UM 0]
3alIUTHBIM TTOKPBITHEM?

CornacHO  MMEIOIIMMCS ~ HNPEICTABICHUSM  CYIIECTBEHHOE  TOPMOYKEHUE
KOPPO3UOHHOTO IIpolecca MeTajljla IOJ 3alUTHBIM IOKPBITUEM OOYCIOBIMBAECTCS
IBYMsI B3aMMO3aBUCUMBIMH KOMILIEKCaMHU (PaKTOPOB: CIIOCOOHOCTHIO MOKPBITUS PE3KO
3aMeUIATh U (Py3HI0 U MEPEHOC KOPPO3MOHHO-AaKTUBHBIX CPEl U KOMIIOHEHTOB K
METAJJTNYECKON MOBEPXHOCTH, a TaKXkKe, YTO HamOojee BaXKHO, B3aUMOJEHCTBOBATH
(U3UKO-XMMHUECKH C METauIoM TakuM 00pa3oM, UYTO IIOBEPXHOCTh MeTalja
CYUIECTBEHHO HM3MEHSET CBOM IMEpBOHAYajbHble (U3NYECKUE U JaKEe MEXaHUUYECKHE
cBoiicTBa. biaronapst 3ToMy npoHHUKIIas K MOBEPXHOCTH METAJUIa arpeccCUBHasl cpea
HE B COCTOSHUU (P HEKOTOPBIX YCIOBHSX) pEaM30BaTh CBOUM KOPPO3HOHHO-
arpeccuBHbIE CBOWCTBA. B pe3yibrare KOpPpPO3MOHHBIM MPOLECC HA IPAHMIE pasjesa
$a3 METAUI-IOKPBITUE 3aMETHO TOPMO3STCS, 3aIIUTHOE IOKPBITHE JJIUTEIBHO
COXpaHsSe€T CBOM TIEpBOHAYAJIbHBIE CBOWCTBA Ha TpaHUIE pa3gena Qa3 Meral-
HOKPBITHE 3aMETHO TOPMO3MUTCS, 3aLUTHOE MOKPBITUEM HE BBIXOJUT U3 MUHUMAJIbHO
JOITYCTUMBIX 3HAUECHH.

CriocoOHOCTh TOKPBITHM 3aJ€pKUBAaTh NPOHUKHOBEHUE K IOBEPXHOCTH MeTalja
arpecCUBHBIX 3JIEKTPOJIUTOB, MapOB BOABI U ra30B, OPraHUYECKHUX YIJIEBOJIOPOIHBIX
Cpell, UHBIMHU CJIIOBAMU — CIIOCOOHOCTb HX OCIAa0JsATh KOHTAKT arpeCCUBHON CPENbI C
METAJIJIOM M TEM CaMbIM BIIMATh Ha KUHETUKY KOPPO3MOHHOIO IpolEecca, SBISETCS
HEO0OXOAMMBIM, HO BCE€ K€ HEJAOCTATOYHBIM YCIOBHUEM TOPMOKEHHSI KOPPO3HUOHHOI'O
paspyumieHuss Metamiaa. JlOCTaTOYHBIM  SIBISIETCS  @ATN€3MOHHOE  B3aUMOJIEHCTBUE
AKTUBHBIX T'PYNI MOKPBITHS C aKTUBHBIMU LIEHTPAMU Ha MOBEPXHOCTU METauia, T.€.
IEPEBOJ, METajula B TaK Ha3blBAEMOE KBA3UIIACCUBHOE COCTOSHUE, YTO HE IMO3BOJISET

JIa)Ke MPOHUKILIEN K METAJUTy arpPECCUBHOM CPEJC aKTUBHO C HUM B3aMMOJIENICTBOBATb.



Kak wu3BecTHO, OapbepHble CBONCTBAa 3allUTHBIX TOKPHITUH BO MHOTOM
onpeaensaorca AupPy3MOHHBIMU XapaKTEPUCTUKAMH TOJUMEPHOTO Cosl. A OHH BO
MHOI'OM 33aBUCAT OT CIUIOIIHOCTHU MOKPBITUSA, T. €. OT OTCYTCTBHS WJIM HAJM4YUS B HEM
mop u 1e(eKTOB, XapakTepa CTPYKTYPbI 3aIIUTHOTO CJI0s U T.1. [lomuMepHBIii ¢Ioil, Kak
IPABUJIO, SIBJISIETCSI MOHOJIUTHBIM: OH COCTOMT M3 YYAaCTKOB PA3JIMYHOW IJIOTHOCTH U
TOJIIMHBI, IPOHHU3aH MHOTOYHWCIICHHBIMUA I[OpPaMH, KalWUIIPHBIMUA KaHallaMu |
3a30paMHM, 0OPA3YyIOIIMMUCS B PE3YIbTaTe TEIUIOBOIO JBHKEHUS YaCTE MaKpPOMOJIEKYJT
IUIEHKOOOpa3oBaTesi KaKk B IEPUOJ BBICBIXAHMS, TaK W 3aT€M—B OTBEPXKICHHOM
COCTOSIHUU.

[IpoHUKHOBEHHE >KUAKOM M Ta3000pa3HON cpeabl Yepe3 MOJUMEPHBIA CIon
MOKPBITHSI OCYILIECTBISAETCS HECKOJIBKUMU MeXaHu3MaMH. OMH U3 HUX KalWUISIPHOE
IPOHUKHOBEHUE CPENbl K METAJUTYy YEPE3 MOPbI U HECIUIOMIHOCTU MOKPBITUA. Jpyroii
peanusyercss 4epe3 OCMOTMYECKMH IIPOLIECC IEPEMEIICHMS JJIEKTPOJIUTA C PAa3HOMU
KOHIIEHTpaIMel yepe3 MOJYyHENMPOHUIIAEMYI0 MEMOpaHy — MOKPBITHE, OTIENSIONIEe
METaJlll OT arpecCuBHOM cpenbl. [log BO3AENCTBHEM OCMOTHMYECKOTO JABJICHHUS
IIPOUCXOUT MPOHUKHOBEHHUE MOJIEKYJI AJIEKTPOINTA C MEHbBIIIEW KOHIIEHTPALUEW NOHOB
COJIEM K MOBEPXHOCTH METaJUIA, I€ MOYKET UCKYCCTBEHHO BO3HHUKHYTh 3HAYUTEIIbHAS
KOHILICHTpauusl COJEHM B DJJIEKTPOJINTE, HANPUMEDP, B pPe3yJbTaTe HEIOCTaTOYHOU
OYHNCTKA METAJUIMYECKOW IMOBEPXHOCTH OT pACTBOPUMBIX B BOJE KOMIIOHEHTOB.
Monexkynsl BOJBI, pacTBOPsIs UMEIOIIMECS HA METAJUIE COJIM, CO3AAIOT IO MOKPBITHEM
MHUKpPOPACTBOPHI C OOJBIION KOHIIEHTPALIMEH MOHOB, KyJla U HAMPABIISIOTCS Yepe3 Moy
HENPOHUILIAEMBIN TOJMMEPHBIA CIIOM MOHBI arpeCCMBHOM cpenbl. B pesynprare mop
MOKPBITUEM HAKAIIUBAETCS HEKOTOPBI 00bEM 3JIEKTPOJIUTAa, B KOTOPOM BO3HUKAET
NOBBIIEHHOE JaBJIEHHE. BcneacTtBue 3TOro MOKPHITUE YaCTUYHO OTPBIBAETCS OT
METAJJTNYECKOW TOBEPXHOCTH, U B JAHHOM MECTE€ MOKpBITHS 00pa3zyeTcsl My3bIpb,
HAIIOJIHEHHBIN 3JIEKTPOIUTOM, KOTOPBIK BHociencTBuu Jonaercs. [Ipu atoMm co3parorcs
YCHOBUS IS JJOKAJBbHOM KOPPO3UMH METAJUIA, a 3aTeM, II0 MEPE pOCTa YMCia My3bIpeH,
IPOUCXOJUT MOJHOE PA3PYLICHUE 3AIIUTHOTO CJIOSI U MOJ HUM HAYMHAETCS CIUIOLIHAS
KOppo3usi MeTajula. OJTO OOBIYHOE COCTOSIHME MeTajula IM0J HEKauyeCTBEHHO
HAHECEHHBIM NTOKPBITHEM.

CyliecTBEHHOE BIMSHUE Ha MPOLECC KOPPO3WH METala MOJ HOKPBITUEM
OKa3bIBAa€T CKOPOCTh MPOHUKHOBEHUS MOHOB 3JIEKTPOJIMTA Yepe3 IUIEHKY IOJMMEpa, a
TaKXKe TO, KaKWe W3 KOPPO3UOHHBIX areHTOB (Oojiee WM MEHEE arpecCHUBHBIC)
JOCTUTal0T METAUIMYECKOW ITOBEPXHOCTU. DONBIIYIO pOJb MIPAET CKOPOCTH OTBOAA
OPOAYKTOB KOPPO3MM uepe3 dTy IUIEHKY B oOpaTtHoMm 1uddy3un u ocmocy

HAmpaBJICHUU U JApyrue Oojee win MeHee BaxHble (akTopbl. OAHAKO OCHOBHOE



IPOTUBOKOPPO3UOHHOE JIEUCTBUE MOJIMMEPHOIO NMOKPBITHS HA METAJI B 3HAYUTEIILHON
CTEIIEHU OIpeeIAeTCsl UX B3aUMOJICHCTBUEM Ha IpaHMLIe pa3zena (a3, KoTopoe Xxapak-
TEPU3YETCS TAKUM CYMMAapHBIM IOHATHEM KaK aJAre3us MOKPBITHS C METAJIIIOM.

B ocHOBe aaresum JIEKWUT CIHOXKHBIM IIPOLIECC B3aWMMOJCHUCTBUS aKTHBHBIX
(YHKIMOHANBHBIX TpyHI IUIEHKOOOpa3oBaTedst C aKTUBHBIMU LIEHTpaMH Ha
MMOBEPXHOCTU MeTayia. B pe3ynpraTe MeXay MOKPBITUEM M METAIIOM 0O0pa3yroTcs
MPOYHBIE U YCTONYMBBIE BO BPEMEHU (PU3NUYECKUE U XUMUYECKUe CBsi3u. Bmecte ¢ Tem
IPOUCXOINUT H3MEHEHUE DHHEPreTUYECKOIO COCTOSHMS IMOBEPXHOCTH MeETajlla IIOJ
MOKPBITUEM, OOYCIIOBIIEHHOE aJICOPOIMOHHBIMU M XEMOCOPOIIMOHHBIMH MPOIIECCAMHU.
biarozmapst 5ToMy CABUIaeTCs B MOJOKUTEIBHYIO CTOPOHY CTAHIIMOHAPHBIA NOTEHIMAI
METAJlJIa, 3aTPYAHSAECTCS TEYEHHWE aHOJHOW PEAKLIHWH MOHM3ALMM METAJIA, CHHUYKAETCS
IUIOTHOCTh TOKAa aHOJHOW MOJsIpU3auuu. B uTore mertajn mepexomuT B COCTOSHHE,
OMM3KOe K TMAacCUBHOCTH, W CTAaHOBUTCSA MPAKTUYECKH HEYYBCTBUTEIBHBIM K
arpecCUBHBIM JJIEKTpoJuTaM. Ecim axe koe-re NOBEPXHOCTh METajlla aKTUBUPYETCH,
TO oOpasyroluecs MNPOIYKThl KOPPO3MM 3alOJHSIOT MOPOBbIE KaHAIbl U TOPMO3SAT
JalbHENIIEEe PAa3BUTUE KOPPO3UOHHOIO IIPOLECCa.

Takum o0pa3oM, cuiabl aAre3ud MNOKPBITHUA € MeTauioM  3((EKTUBHO
IIPEIATCTBYIOT NMPOTEKAaHUIO KOPPO3MOHHOTO IPOLECCa MOJ MOKPBITHEM A0 TEX MOp,
IIOKa OHU COXPAHSIIOTCS Ha OOJIBLIEH YacTH 3aIMIaeMoi MoBepXHOCTH. W3 3TOrO SICHO,
KaKoe pemiaroiiee 3HayeHHe B OOECHEUYEeHHUU BBICOKOM aJre3MOHHON CBA3M MEXIy
MOKPBITHEM W METaJJIOM HMMEET TIIATeNbHas OYMCTKA (MOJrOTOBKA) METAILTHYECKOMH
IIOBEPXHOCTH NEPE] HAHECEHUEM MOKPBITUA. [Ipyn HEAOCTATOUHO TIATENBHOU OYUCTKE
IIOBEPXHOCTU WM HEAOYYEeTe BIIAXKHOCTH BO3AYyXa COBEPLICHHBIE KOPPO3MOHHO-
CTOMKHE 3allUTHBIC IOKPBITUS B JAHHOM arpecCUBHOM Cpene, XOTA U OCTAKTCH
HEpa3pyLIEHHBIMHA U COXPAHSAIOT BCE CBOM IIEPBOHAYAJILHBIE CBOMCTBA, BCE )K€ HE MOTYT

p€ain30BaTh CBOUX I'apaHTUPOBAHHLBIX IIPOTUBOKOPPO3UOHHEBIX CBOMCTB.

3anmuTHas CIOCOOHOCTh MOKPBITHUS, TPU HAJTUYUU BBICOKOW CTETICHU aAre3uu,
ONpENETAETCS, B IEPBYIO OUEPE/Ib, TOJNIIMHOM, CINIOITHOCTHIO, & TAKKE
PaBHOMEPHOCTBIO TOJIIIMHBI TOJIMMEPHOTO C10s1. [Io3TOMY 117151 KaX10H KOHKPETHOM
CHUCTEMBI IIOKPBITHS CYIIECTBYET CyMMapHast KpUuTH4eckas TojmuHa (orpeaeeHHOe
YHCIIO CJIOCB), TPH KOTOPOU CONPOTHBIICHHUE B TTOPAX IMOKPBITHS CTAHOBHUTCS OJIM3KAM

COIIPOTUBJICHUIO BCCI'O ITOKPBLITUS B ICJIOM.

AJNre3noHHasi MPOYHOCTh MOKPBITHUS B 3HAUUTEIBLHON MEpE OMpPeIeIIIeTCs] XUMUYECKOM
IpUPOAOH U PU3UKO-XUMUYECKUMHU CBOMCTBAMHU JIAKOKPACOYHOT'O MJIM MOJIUMEPHOTO
MaTepuaa, ycIoBUsIMHU (OPMUPOBAHUS IIJIEHKH, €€ CTPYKTYpOil, (pa3oBbIM

COCTOSAHHUEM U (I)HSPIKO-MCX&HI/I‘{CCKI/IMI/I CBOMCTBaMHU. A,Z[FCBI/IH BO3pacCTacT C



YBEIIMYCHUEM YUCIIa TTOJIAPHBIX (QYHKIIMOHATBHBIX TPYIIT B TUIEHKOOOpa3oBaTee
(HanpuMep, B JAKOKPACOYHBIX MaTepHaiaX Ha OCHOBE SMOKCHIHBIX CMOJT). MOHOMEDHI
¥ OJTUTOMEDPHI, BXO/ISIINE B COCTaB INIEHKOOOpa3oBaTeeid, CHOCOOHBIE CBOUMH TOJISIP-

HBIMH TPYIIIaMH XeMOCOPOUPOBATHCS HA METAIMYECKON TTIOBEPXHOCTH H
00pa30BBIBATH MTPH MMOCIICAYIOIICH MOJIMMEpHU3aIiuu (OTBEPKICHUH) TPOYHBIC CBSA3H C
METaJIOM, Jat0T Hanbosee 3QEeKTUBHBIC U TOJITOBEYHBIC HA METAJIIC 3aIIUTHHIE

IMOKPBITHUA.

B cBo10 ouepenb, Ha CHOCOOHOCTh TIEHKU MOKPBITHS TOPMO3UTH MPOIECC
MPOHUKHOBEHUS 3JIEKTPOJIUTOB arpeCCUBHOM Cpeibl K METaJLTy OOJIbIIOE BIUSHUE
OKa3bIBaET CTPYKTYpa MOJIMMEPHOH IUICHKH (OTHOMEpHAsl, TPEXMEpHasi), €€ XMMCOCTaB,
HOJIIPHOCTH, (a30Boe U (HU3NUECKOE COCTOSTHUE OTBEPKACHHOM MIIeHKH. Tak,
Han0OoJee HU3KOM MPOHMUIIAEMOCTBIO M BHICOKOM JJOJITOBEYHOCTHIO XapaKTePU3YIOTCS

MTOJIMMEPBI C TPEXMEPHOM CETYATON CTPYKTYPOU.

Hcxons u3 0coOeHHOCTEH B3UMOICHCTBHUS TIOJIMMEPHBIX TVICHOK C METAJLTMYECKOM
MIOBEPXHOCTBIO U YUUTBIBASI, YTO ONTUMAIHHO METAJII IO INICHKOH JTOJDKEH
HAXOIWThCS B HCAKTHBHOM (KBa3WITACCHBHOM) COCTOSIHHH, OU€HBb O0JIbIION 3D PeKT Ha
3alTUTHBIC CBOMCTBA MMOKPBITHH OKAa3bIBAIOT BBOJAUMEIC B INIEHKOOOPA30BaTEIh
MHTUOUTOPBI KOppo3un. Ho MX BBeJCHNE B MOJTMMEPHBIN MaTepUal U 3aujumHoe
JCHCTBUE B TBEP/IOH IJICHKE TOJDKHO OBITh COTJIACOBAHO, B TIEPBYIO OYEPE/ib, C
aJIFe3UOHHBIMU CBOWCTBAMH MOKPBITHI, TAK KaK B MPOTUBHOM City4ae 3P PeKT
WHTHOWPOBAHUS MOYKET OKa3aThCsl HE3HAYUTEILHBIM. B HacTosiee Bpemsl B HaIei
CTpaHe | 3a pyOeKOM MPOBOIATCS OOJIBIIINE NCCIAEAOBAHUS TI0 TOAOOPY JUIs JIAKO-
KPaCOYHBIX MaTepUAIOB HHIHOUTOPOB KOPPO3HH, METOJIaM X BBOJIa B JIAKOKPACOYHBIC

1 NOJIMMCPHBIC KOMITO3HUIIWH, ITOBBINICHUIO 3aIIIUTHBIX CBOMCTB YK€ N3BCCTHBIX CUCTCM.

5.3.3.Knaccupuxkanms JaKoOKpaACOUYHbIX MATEPHAJTIOB U MOKPBITHIA

Bce BBITTyCKaEMBbIE MIPOMBITIUIEHHOCTHIO JAKOKPACOYHBIE MaTepHaTbl
MOJIPA3JICIIAIOTCS. Ha OCHOBHBIC (JTAKM, KpPAacKH, 3Majii, TPYHTOBKH, IIMATICBKH),
HPOMEKYTOUHbIe (pacTBOpUTENH, pPa30aBUTENN), BCIOMOTraTelbHbIC (OTBEPAUTEIH,
YCKOPHUTEIH, MACTUKH, CMBIBKH H T. II. ).

OCHOBHBIC JIAKOKPACOYHBIE MaTepUaabl KIACCU(PHUIIMPOBAIM PAHBIIE COTJIACHO
I'OCT 9825-73 mnmo TpemM  mpu3HaKaM: XHMHYECKOMY  cocTaBy  (THIy
TJICHKOOOPAa30BaHMs), PEUMYIIIECTBEHHOMY Ha3HAYCHHUIO M YCIIOBUSM SKCIUTyaTaIlHH.
Orta Ki1accuuKaIms COXpaHuia CBoe 3HaYCHHE U ceivac.

[To XMMHYECKOMY COCTaBY JJAKOKPACOYHBIE MaTepHalibl (JJAKH, SMajIi, TPYHTOBKH U
IINATICBKH) Pa3ieisioTCs Ha JBE TPYIIbI — HAa OCHOBE IMOJIMKOHICHCAIIMOHHBIX M

MOJIMMEPHU3AITMOHHBIX cMOJI (Tadu. 32).



Ha TmOJMKOHICHCAIMOHHBIX CMOJaxX Ui IeJed aHTUKOPPO3MOHHOM 3aIllUThI
pesepByapoB  Beimyckator:  meHtagraneBsle  ([IdD), rmudranessie  (['D),
nonuypetanoBbie (YP), momuadupusie Hachbimennbie (I1J1) u Henacewimenusie (I19),
smokcuanbie (OI1).

W3 mMarepuanoB, H3rOTaBIMBAEMBIX M3 MMOJUMEPU3AIMOHHBIX CMOJ, IS
yKa3aHHOM I[CJTH 3aCITyKHBAIOT BHUMAHUS:
— nepxjopBuHuioBbie (XB), nomusununaneraababie (BJI);

— Ha OCHOBe comosmMepoB BuHIIXIOpHIA (XC)

[To mpenmyiieCTBEHHOMY Ha3HAUYECHHUIO M YCJIOBHUSAM DKCIUTyaTallMd B pe3epByapax
JAKOKPACOYHBIC MaTepHUasbl MOAPA3ACISIOTCS Ha aTMOC(PEPOCTONKHE, BOJOCTOMKHE,
MaclI00CH30CTOMKME W XUMHYECKU CToWKHe. [IOKpBITHS WX Ha OCHOBE CTOMKH K
aTMOC(EpHBIM BO3ACHCTBUSAM B PA3IUYHBIX KIUMATHYECKUX YCIOBUSIX; K BO3/ICHCTBHIO
IPECHOW W MHUHEpPAJIM30BaHHOWM BOJ W MX IMapoB; K BO3JEHCTBUI0O HEePTH W
He(TempoOaYKTOB, Macen W CMa3okK, coaepxammx He Oomee 20 % apomartnueckmx
COEAMHEHNH; K BO3IECTBUIO XMMPEAre€HTOB U UX NApOB.

[To ycioBusAM OKCIUIyaTalldd d3TH  cpeabl (IPUMEHHUTEIBHO K  YCIOBHUSAM
OKCIUTyaTaIllil PEe3ePBYapoB) KIACCHPHUIMPYIOTCS OT 1 1m0 7 Tpymmbl CIeayronum
obpaszom (tadi. 33)

— BOJIOCTOMKHE JIJI1 MOPCKOM, MPECHON BOJ M MX NMapoB — 4; B TOM 4HCIE s
pecHOM BOJbI U €€ mapoB — 4,1; 111 MOpcKoi Bojbl — 4,2,

— MacnobeH30cTolikie — 6, B TOM 4uCjie MHUHEpadbHbIe Maciia U cMa3ku — 6,1,
He(Th, OCH3MH, KEPOCHUH U pyTrHe HeDTenpoyKThl — 6,2.

— XUMHUYECKH CTOMKHUE — 7, B TOM YHCJIE arpECCUBHBIE T'a3bl, APhI U )KUIKOCTH —
7,1,B T. 4. pacTBOPHI KUCJIOT — /,2,pacTBOPHI mejouein —7,3.

JlocToMHCTBAa W HEAOCTaTKM HaubOoJjee HCIOJIB3YEMbIX 3alUTHBIX MaTepHaJIOB
MpUBEIEHBI B Ta0I. 7.3.

Jns  oOo3HaueHWss MapoK HSMajed W JakoB B PoccuM  MCHOJIB3YIOT
OYKBEHHOIIM(POBYIO CHCTEMY, COCTOSIIYI0 W3 TSATH TPYIIN 3HAKOB MJIs dMaled u
YETBIPEX I'PYIIN 3HAKOB JJIsI JIAKOB.

[lepBas rpymma. CioBoM 0003Ha4YaeTCsi HAMMEHOBAHUE JJTAKOKPACOYHOT'O MaTeprana
(rpyHTOBKa, IMaTJICBKa, JaK, 3MaJb).

Btopast rpymnma oOo3HadaeTcsi IByMsi OyKBaMH W OIpeaeseT THI OCHOBHOI'O
IJICHKOoOOpaszoBareis o xumudeckomy coctaBy ([P, I'd, BJI, XC, ®JI, OII u T1.1.).
JIns  TakoKpacoO4HBIX MaTepuaioB, OO0JafaromMX CHEeNUu(PUISCKUMU CBONCTBaMH,
MEXIy TEpBOW M BTOPOM TPYNIOW 3HAKOB 4Yepe3 THUpPE CTaBiAT MHAEKCH: b —obe3

AKTHUBHOI'O paCTBOPHUTEIIA, II— IMOPOIKOBLIC U T.I.



TpeThs rpymnmna npeacTaBiseTcs: TOIbKo onHoM 1udpoit (ot 1 1o 9) u oTnensercs ot
BTOPOU THUPE, YTO OIMPEACIIICT OCHOBHOE Ha3HAYCHHE JIAKOKPACOYHOTO MaTeprara.

UYerBeprasi Tpynma 3HAKOB HIET BCIEN 3a HU(PPON Ha3HAYCHHs] MaTepuana u
OTIpeIeISET MOPSIAKOBBIM HOMED, PUCBOCHHBIN TAHHOMY JTAKOKPACOYHOMY MaTepHaTy
1 0003HAYAETCs OJTHOU, ABYMS WJTH TPEMS IIUPPaMHU.

[IaTas rpynma 3HAKOB WAET OTACIBHO M OMPEIESsSeT IBET AMaI U 0003HAYAETCS
MTOJTHBIM CJIOBOM.

Hanpumep: mmatneBka 3I1-00-10. IImatneBka — Buja wmarepuana, Ol —

0003HaUYeHHE TIICHKOOOpa30BaTes M0 XUMUYECKOMY COCTaBY.

Tadmuma 32

Kaaccudukanmuss HeKOTOPBIX JAKOKPACOYHBIX MATEPHAJIOB
10 THIY IMJIEHKO0Opa3yolleil 0CHOBBI

O6o3HaueHmne [1nenxooOpa3yromas OCHOBA
Ab
AY AJIKMITHO-YDPETAHOBEIE
All AleTHILIEIUTIOI03HEIE
bT butvmHubie
BA IlonuBuHMIAIETaTHBIC
BJI ITonnBuHMNaneTaJLHBIE
BH BununaneruieHoBbIe
I'd I'mudbranessie
oIl ONOKCUIHBIE
BOI1 Dnokcuaueie 0e3
29C [Momm>bupHO-CTUDOJIBLHBIE
KY KavuvkoBrie
[1C ITonmuctuponbHbIE
[1d IlenTadranesrie
I1J1 ITommpdhupsl HACKIILIEHHEIE
15 [Mommydbunsl
YP IHonuvperanoBrie
DA deHomanKUuIHbIE
DJT deronkHbIEe
®dIT dTOPOIIACTOBLIC
OP dvpuIioBEIE
XB IIepx10DBUHUIIOBBIC
XK XJIOpKay4dyKOBBIC
XC ConoiamuMensl
20 OnokcudbUnHBIE

MeTaiHanoHEHHbIE (TIODOIIKH AJIIOMUHUSA U (MIIK)

(anokcuanasn), 00—o06o3HaueHue mmmatiaeBku; 10—I1opsaKoBBIi HOMED.

Owmanb [1 ®-2 41[IM yepHas. Dmanb — BU MaTepHuaa,



[1d — o6o3HaUEHUE 3MAJTH 110 XUMCOCTaBy (NeHTadTaneBas); 2 — rpyrmma
MaTepHalioB M0 Ha3HAYCHHUIO (OrpaHUUEHHO aTMOC(epocToiikas); 41—mopsaKoBbIii

Homep; [IM — nosrymartoBasi; 4epHasi — LIBET IMaJIH.

Omanb b-OI1-795.Omans — Bun matepuaina; b — 6e3pactBoputensHas; 11 —
MJICHKOOOPa30BaTelb AMOKCUAHBIN; / — XUMUYECKU CTOUKUHN; 95 —MOPSIIKOBBIA
HOMED.

B IocJIeAHEC BpEMS B Hallen CTpaHC 4aCTO MCIIOJBb3YIOTCsA (I)I/IpMCHHBIC Ha3BaHU
MapKu TOTO WJIX MHOT'O JIAKOKPACOYHOI'0O MaTcpualia, B TOM 4YUCJIC U Bap}I6e)KHBIX

CTpaH. DTO JENAETCs C LEJbI0 CKPBITh COCTaB HOBBIX Mapok JIKM.

CucTeMBl 3alIUTHI JIJAKOKPACOYHBIX ITOKPBITHM JIJIs1 IPEIOTBPALLCHHS KOPPO3UU
BHYTPEHHEHN U BEpXHEW MOBEPXHOCTHU CTANBHBIX pe3epByapoB tuna PBC,
npeIHa3HaYeHHBIX JIsl cOOpa U ONEpaTUBHOTO XpaHEeHUs! HePTH U HE(YTENPOAYKTOB,
JOJKHBI YJIOBJIETBOPATH MHOTUM TPeOOBaHUSIM, HO OCHOBHBIE CPEIM HUX: BHICOKAs
3allUTHAasi CIIOCOOHOCTD B arpECCUBHBIX CPEJlaX, KOHTAKTUPYIOLIUX C PE3EPBYapOM,
CIIOCOOHOCTH BBICYIIMBATHCS WM OTBEPIKIATHCS TIPU OOBIYHOM (a ere Jrydiie — Mpu
MIOHIDKEHHO) TeMIepaType, TOCTaTOYHO BBICOKast Ae(pOpMaTHBHOCTS,
TE€XHOJIOTMYHOCTh IIPY HAHECEHUH HA 3aILUIIAEMYIO IOBEPXHOCTh CYIIECTBYIOIUMHU
MEXaHU3UPOBAHHBIMU CPEICTBAMH (KPACKOPACTIBUIUTEISIMU), CHOCOOHOCTh HAHOCUTHCS
HA METAJUTMYECKYIO TOBEPXHOCTh B YCIOBHSIX MOBBIIIEHHON BIQXKHOCTH aTMOC(EPHI U
HEJIOCTATOYHO OYMIIEHHON TOBEPXHOCTH.

[TpuBoAMMBIE HMXKE CUCTEMBI BOJOHE()TECTOMKUX MOKPBITUA PEKOMEHIYIOTCS IS
IIPOTUBOKOPPO3MOHHOM 3aIIUTHI BHYTPEHHEW MOBEPXHOCTU PE3EPBYAPOB, TI€ METAII
KOHTAaKTHUPYET, KaK IPaBWiO, CO CpeAHEe- M BBICOKOArPECCUBHBIMU JKHIKHUMH U
ra3000pa3HbIMU CPEACTBAMHU, a TAKXKE JJI 3alIUThl BHEIIHEW TOBEPXHOCTH pe3epByapa
OT aTMOC(EepHOro BO3AECHCTBUS Cpelbl WIM NEPUOAMYECKOr0 O0IMBa HEPTHIO U
Heprenpoaykramu. OuYeBHIHO, YTO [N BHYTPEHHEM W BHEIIHEH MOBEPXHOCTHU

pPE3CPBYAPOB UCIIOJIL3YIOTCS CBOU CUCTEMBI JIAKOKPACOYHBIX HOKpBITHﬁ.

Tabnuma 33.

Krnaccugukanus J1akoKpacoO4YHbIX MaTEPHAIOB MO HA3HAYCHUIO (YCIOBHSIM

SKCILTyaTaI[H)

Marepuansl Haznauenue ['pynma




AtmocdepocToiikue I HapyKHON OKpPaCKH U3JIEeNUN U
LU, SKCIUTYaTUPYIOLMXCSA HA OTKPBITOM BO3/Y-

X€ U PA3NIUYHBIX KIMMATUYECKUX YCIOBHUSX. 1
Bonocrorikue JIns OKpacku u3enui 1 KOHCTPYKIUH,

TUDVIOLIUXCS B Bonle (MUHEDATM30BaHHOM,
CKOM, IpeCHOM) 1 B aTMOC(epe MX HapoB. 4

Macnob6en3ocroiikue [ Okpacku u3ieuii U KOHCTPYKIIUHA,

TUDVIOIINXCA B CBETJIBIX HEDTENMDOIVKTAX U

TH, coaepkamux He 6onee 20 %

Cnennnennﬁ_ MUHENAITKRHKIX MACem "

TEHTHBIX CMA30K 6

XUMHUYECKU CTOMKKE  [lJIs1 OKpacKu U31eJIMid U KOHCTPYKIIUH,

TUNDVHOITIUXCA B KUCITOTAX. TITermoyuax mu

XUMHUYECKHUX BEIIECTBAX, B aTMOChepe ux 7
TepmocTonkue JIns OKpacku u3enui 1 KOHCTPYKIUH,
TUPYIOLIUXCS MPHU MOBBIIIIEHHBIX 9
['pyHTOBKH 0
[IImaTneBku 00
Taomuna 34.

OcHOBHBbIE PEUMYIIECTBA U HEJIOCTATKH OT/IeJILHBIX IJIEHK0OOOpa3oBaTeJie,

HCIO0JIb3YEeMBbIX ISl IPOTHUBOKOPPO3HOHHOM 3alllUThHI pe3epByapos.

Tumn cBsA3y- [IpeumyiiecTna Henocrarku
INIITATON
Bunnioseie Xopomue Huskoe conepxanue cyxoro
XAMHAYECKASI CTOMKOCTD, (25—30 %), conepxanne OOIBIIOrO
RRICRIXAHWE. XONOTIITAA TTUYECTRA ONTAHWUECKUX
K CJ1a0BbIM DACTBODUTEIISIM. HU3Kasl TEIJIOCTOMKOCTb.
11asi PEMOHTOIPUTOIHOCTb. pUTENbHAS] CMAaYyUBaKOIIas

HEOOXOTUMOCTR TINMATETRHONT
IIOBEPXHOCTH, CO6J'IIOI[CHI/IC MEp
DOXXHOCTH IIDH DE3KE U CBADKE M3-3a
BO3MOKHOCTH BBIACIICHHA XJI0pa.

Hunkocunu- Xopomas TonbKko necko- U apodecTpyiiHas
KaTHBIE BBICOKAsI TBEPJIOCTDH, XOPOIIasi ITIOBEPXHOCTH, HEOOXOIUMOCTD
CTOMKOCTh K OPTaHHUYECKUM HOH IIIEPOXOBATOCTH
RONUTETIM. RRICOKAA TTOTT OKNACKV TTORENXHOCTH.
KOCTb. HaHECEHMS INICHKH PaBHOMEPHOM

[IIUHBGI.



OnokcuaHbl  Xopouiasi BOAOCTOMKOCTh U HecToiikocTh K ynbTpaduoseToBoMy

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn TXATATITAITA  TTAYUTTAD TATDANTITATIT ITAd NAMMNATT-

3UsI KO MHOTHM ITOJTOXKKAM, TOCITOCOOHOCTBD, CIIOCOOHOCTH K
Kasg CTOMKOCTh K HCTUDAHUIO.  3aBUCUMOCTD IMOJITHOTHI OTBEDKICHUS
polnas MpPoOYHOCTb. OT TEMIIEPATYDPHI HAHECEHUS (HE HUXKE

5—10°C), TOKCHYHOCTb.
[Tommadup- Xoporme Bomo- u HePTecTor- OcnmabieHue aare3uu npu

HBIC KOCTb. XOpo1asa aarce3usa K 00€3KNDEHHON TOBEDXHOCTH.
IOHMOHHBIC TATOYHO KaUuECTBECHHOM MOCTb ME€XaHO-XUMHYECKOMN
K€ IMTOBCPXHOCTH, BBICOKAsA IOBEPXHOCTH METAJI1a 110 XXKUJIKHM
KOCTb K UICTUDAHUIO. XODOIIasi KDBITHEM. TOKCUUYHOCTbD. JIIUTEIIbHBIN
IIDOYHOCTH U CDOK ITOJIHOT'O OTBCDXKICHHA.

CIIOCOOHOCTH OTBEDKIATHCH
HURKUY TeMmenarTvnax (mo

—20 ).

5.3. 4UHrudoupoBaHHbIE JJAKOKPACOYHbIE MOKPBITHS

Beenenne wuHrnOutopoB kopposun ([IAB) B  nakokpacouyHble MOKPBITHS
IpECIEAYOT JBE OCHOBHBIE LIENIU. IYyTEM aJACcOpOLMM IOBEPXHOCTHO-aKTUBHOI'O
peareHTa M3 JaKOKpacOYHOTO MaTepuaia Ha IpaHulle pa3zaena a3 U3MEHUTh (PU3HKO-
XUMHUYECKHUE CBOWCTBA METAJUINYECKOM OBEPXHOCTH, a C IPYroi CTOPOHBI — MPUJIATh
3alUTHOMN TJICHKE MOJIMMepa JOTOTHUTEIbHbIE CBOWCTBA, MOBBIIIAIOLINE €€ aIre3HI0 ¢
METAIIMYECKOM MNOBEPXHOCThIO. HayuyHO 00OCHOBaHHO MOJ0OpaHHBIE WHIHMOUTOPHI
KOPpPO3UHU JUIsl JIAKOKPACOUHBIX TMOKPBITUN CIIOCOOCTBYIOT JIMTENBHON MACCUBAIIUU
METAJIJIMYECKON TTOBEPXHOCTH M, aKTUBHO B3aUMOJAEUCTBYS C IUIEHKOOOpa3yromumu JI
KM, u3MeHsI0T (DU3MKO-XMMHUYECKUE CBOWCTBA 3AIUTHBIX IUICHOK (MX TOPUCTOCTS,
NapONPOHUIIAEMOCTh H  T.JA.). TakuM 00pa3oM, UWHTHOWTOPHI KOPPO3UH B
JAKOKPACOYHBIX MaTepHajaX BBICTYNAIOT B KA4ECTBE CBOEOOPa3HbIX MOAU(PUKATOPOB
METAJJIMYECKOW  TMOBEPXHOCTH, 3aMETHO TOBBIIIAIOMIMX  3al[UTHBIE CBONCTBA
HNOJUMEPHBIX IUIEHOK. OJTUM OHHM OTJIMYAIOTCS OT MOJU(PUKATOPOB IPOIYKTOB
KOPpO3UH, MOCKOJIbBKY HMMH MOXHO TIOJb30BaThCsl Jake Ha IJIOXO OYHMIICHHOMN
MIOBEPXHOCTH METAJLIA.

Hns momudukarmmm  JIKM  mpuMEHSIOT — BOJOAMCHEPTUPYEMBIE W MAacjo-
pacTBOPUMBIE pEAreHThl. YCTAaHOBJIEHO, YTO HWHTHOUTOPHI 3aMETHO YBEIWYUBAIOT
3aIIUTHYIO CIIOCOOHOCTh SHOKCUAHBIX U NOJUA(PUPHBIX MOKPBITUH. Pa3zpaboTanHbl
MHTHUOMPOBAHHBIE SMOKCHAHBIE JaKOKpacouHble Marepuansl mapok WII-374, UI1-674,
UII-774, npenHazHaueHHblE U1 3alIMThl YEPHBIX M LBETHBIX METaUIOB OT
atmocepHoii koppo3uu. Muruburopsr mapoxk UKb-2, UKb-4H, cynbdonat ammoHus,
xynopug ABJ/IM-aMMOHUS TOBBIIIAIOT 3aLIUTHBIE CBOMCTBA MOKPBITHM HAa OCHOBE
SMOKCHUIHO-TIeKoBOM 3manu DI1-5116 ([Y 6-10-1369-78).

Wuruodurop UII-1 pekoMeH10BaHO BBOJUTH B TPYHTOBKH B KojuuectBax (%0): XC-



068—1,2, ®JI-O3K —1,0, nenradraneBsie smanmu —1, mmariaeBky OI1-00-10—1.
Wuruburtop BBOAST B JaKOKPACOYHBIN MaTepuan B 25%M pacTBope COJIbBEHTA.

Ha ocuoBe marekca BXBJI-65/] (TY 6-01-1170-78)u TaHHHHA, BBITOJHSIOIIETO
GyHKIMIO WHrHOUTOpa, pa3paboTaH TPYHTOBOUHBIN JIAKOKPACOUHBIM MaTepual,
KOTOpBbI 00pa3yeT MHIMOMPOBAHHOE MOKPBITHE, 3alUIIAIONIEE CTalb OT KOPPO3UHU B
TedeHuu 6 mec. [1o TakoMy MOKPBITHIO, TaKe TIO TMPOIIECTBUU 3TOTO BPEMEHHU, MOYKHO
0e3 ymepba nans aaresud HAHECTH AMOKCHIHBIC, 3MOKCHIHOMNONMUA(DUPHBIE,
neHradraneBbie, GeHoadopMaabIeruaHble TPYHTOBKM M SMad 0€3 YXYAIICHUS
3AIIUTHBIX CBOMCTB KOMIUIEKCHOTO TOKPBITHS, MOCKOJIBKY JTaHHOM KOMIIO3ULIUEN
MOKET OBITh OKpaIlleH MeTasll ¢ pkaBYMHOM TosuuHoi 10 100 mxMm. Tlpu 3TOM TpyHT
HE MEIIaeT CBapKe, HE OKAa3bIBAET OTPHIIATEIILHOTO BIIMSHUS HA KauyeCTBO CBApPHBIX
COEIMHEHUH.

OdyeBugHO, MOMU(MUIIMPOBAHUE JAKOKPACOYHBIX M TIOJMMEPHBIX MAaTEepPUAJIOB
UHTHOUPYIOIIMMHU  KOPPO3HIO J00aBKamMu OyJeT HEYKJIOHHO paclIupsThCs, a
NPEUMYIIECTBO HUHIMOUPOBAHHBIX MATEPUAJIOB Mepe]l HEMHTMOMPOBAHHBIMU JENIAET 3TU
3aIATHBIE TOKPBHITHS MPEANOYTUTEIBHBIME, OCOOEHHO JUIsi aHTUKOPPO3MOHHOU
3alMTHl TAaKUX KPYMHOTA0APUTHBIX COOPYKEHHM KakK CTajlbHbIE pe3epByapbl. ITO

MMOATBCPIKAACTCA ITOABJICHUCM HOBBIX MApPOK I/IHFI/I6I/IpOBaHHBIX MaTCpHaJIOB.

5.3.5.MeTa/sioHATIOJITHEHHbIE 3aIUTHbIE MOKPBITHS

[IpOTUBOKOPPO3MOHHBIE TMOKPBITUS, COJAEPXKAIIME 3HAYUTEIBHOE KOJIMYECTBO
METAJUIMYECKUX NMUTMEHTOB M HAITOJIHUTENEH, OTHOCATCS K METAJUTHANOJHEHHBIM WU
KOMITO3ULIHOHHBIM.

OTH NUTMEHThl W HAMOJHUTENU CYUIECTBEHHO MOBBIIIAIOT OaphepHbIE CBOMCTBA
Pa3MYHBIX TUIEHKOOOPA3yloUIMX MaTepuaioB, YAJIUHAS MNOyTh IUPPYHAUPYIOITUX
MOJIEKYJI arpecCUBHOI cpefbl uepe3 NokpbiTHe. CHU3UTH CKOPOCTh AU Py3un BOABI U
KHCJIIOPOJA 4Yepe3 IUICHKU 3alllTHBIX MOKPBITHM, H, CJIEJOBATEIbHO, CKOPOCTb
KOPpPO3WH METajla, KpOME BBEJICHUS B COCTaB CBs3yromuXx (MmieHKkooOpa3oBarenei)
Pa3IMYHBIX HAMOJHUTENEH U MUTMEHTOB, MOKHO, UCIOJIb3Ysl CBA3YIOIIME C Hauboliee
BBICOKUM HOHHBIM COMNPOTHUBICHUEM, YBEJIWYUTHh TOJIIMUHY TOKPBITUSI, TPUMEHS
MaTepualibl C MEHBIIUM KOJIMYECTBOM PACTBOPUTENEH.

3a mocnenHee BpeMs B Halllel cTpaHe U 32 pyOeXoM OOJIBIION MHTEPEC B KAUYECTBE

MacJI0BOA00OEH30CTONKUX JTAKOKPACOYHBIX MaTepHaJIOB NPUBJIEKAIOT



IMWHKHAIIOJTHCHHBIC NN IIPOTCKTOPHELIC IMOKPBITHUA. I[JI}I HN3rOTOBJIICHHUA
IMUHKHAIIOJIHCHHBIX JIAKOKPACOYHbLIX MATCPUAJIOB HMCIIOJIB3YIOT PA3JIMYHLIC CBA3YIOIIUC
Ha OCHOBE BOJHBIX pPacTBOpPOB CHIINKATOB IMECI0YHBIX MCTAJIIIOB,
erMHHﬁOpFaHquCKHX CHJINKATOB, OIIOKCHUIHBIX, 9IIOKCHKaMCHHOYT OJIbHbBIX,
C-)I'IOKCI/IG)(I)I/IPHBIX U IIOJUYPETAHOBLEIX CMOJI. MaTCpI/IaJ'II:I Ha OCHOBC€ CHJIIMKATOB H
HOpOIHKOO6p33HOFO IOHMHKA HAa3bIBAOTCA NWHK-CHUJINKATHBIMMU.

Kax Bce BBICOKOIMIMEHTUPOBAHHBIE KOMITO3UIIMOHHBIE IIOKPBITHS,
LIMHKHAIIOJJHEHHOE MTOKPBITUE 10 HEKOTOPOU CTENEHU ITOPUCTO. Mepa ydacTus
pPa3HBIX YaCTHUIl LIMHKA B MOIJEPKAHUU DIEKTPUUECKOTO KOHTAKTA MEXKIY
TIOPOIIKOM LIUHKA U METALTHYECKOH MOJIOKKOM pa3inyHa (0T MaKCHMaIbHON
710 HyJ1sI) ¥ 00YCIIOBJIEHA BEICOKUM COIEP)KaHUEM METALTMUECKOTO IMHKA B
KOMITO3UINH, & TAKKE YMEHBIIIEHHEM 00beMa MOKPBITHS MPU €r0 BHICHIXaHUHU.
OCHOBHOE IEMCTBUE YAaCTULl IMHKA B TIOKPBITUU CBA3aHO C €TI0
IEKTPOXUMUYECKUM BO3IEUCTBUEM HA IIOBEPXHOCTH 3aIUIIAEMOr0 MeTajla.

Bomnpoc. 5.7.3amuTa 0T KOppo3uu pe3epByapoB

Ha HeTenmpompIciaax pecnydojuku bamkoprocran [2]

C npobiieMoii KOPPO3HMOHHOTO pa3pylICHHs] CTalIbHBIX PE3EPBYapOB HEPTIHUKU
bamkupum CTONKHYIUCH B MATHAECATHIX Tofax Ha MmmMOailcKux MeCcTOpOXKIECHUSIX
npu 100bIYe yriaeHoCHOU HedTH, comepxarieit cepoBoaopo. [Ipobdiaema yrioyomsiach
BBOJIOM B DKCIUTyaTallMI0 HOBBIX MECTOPOXKACHUMN, COIEpkKAUIUX CEPOBOAOPOA, M
BCTYIJICHUEM B TMO3HIOI0 CTaauI0 pa3paboTku crapbix. [losiBienune cepoBomopoaa B
noObiBaemMoit mpoaykiuu TyiiMasuHckoro, Apnanckoro, IllkanmoBckoro u apyrux
MECTOPOKICHUI bamkupun CBSI3aHO c 3apaxCHUEM IJIACTOB
cyJib(paTBOCCTaHABIMBAIOIIUMHU OaKTepusIMH, KOTOPBIE B nporecce
KU3HENEATEIbHOCTH BBIICISAIOT CEPOBOJOPOI M CaMM Y4YacTBYIOT B IIpoOLECCe
KOpPpO3HUH, YCKOPSA €TO0.

Kopposunonnoe paspyiieHne pe3epByapoB U OTCYTCTBHE 3(()EKTUBHOW 3aIlUThHI
MPUBEJIO K TEXHOJIOTHYECKH HEOOOCHOBAaHHOMY POCTY X KOJIMYECTBA, T.K. CPOK MEXIY



KalnuTajJbHBIM PEMOHTOM pE3epByapoB 0€3 3alIuThl COCTaBIsul 2-5 ner. 2To
noTpeOOBaIO CTPOUTENIBCTBA PE3EPBHBIX EMKOCTEN C T€M, YTOOBI yCIIEeBaTh KaIUTAJILHO
PEMOHTUPOBATH BBIIIEAUIME M3 CTPOS pPE3EpByapbl M HMETh pPE3EPB Ha clydai
aBapuifHOro BbIxoaa. Takum oOpazom, koimumuectBo ux B AHK «bammnedts» ObL1o
noseneHo a0 420 mr., yto Ha 25-30% Gosnbie, yem TpeOyeTcs MO TEXHOJOTHH U
TE€XHOJOTMYECKUM HOPMaM.

[TonoxxeHue ¢ pe3epByapHbIM MApKOM OCIOKHUJIOCH €IIe U TeM, YTO B MEPHO

1985-1993rr. Ha HedTenpoMbicibl bamkupuu B MacCOBOM KOJIMYECTBE MOCTYIAIU
pe3epByapbl, IpeIHa3HAYCHHBIC JJI SKCIUTyaTallii B XOJIOIHBIX pailoHax 3amaaHou U
Boctounoit Cubupu. OHu ObUIM M3TOTOBJIEHBI M3 XjagocToikoi cramu 09A°C. Dta
CTalh XapaKTEPHU3yeTCS TMOBBIIICHHOW XPYMKOCTHIO, TOTEPEH TMOj BIWUSHUEM
CEpOBOIOPOa U MOHMKEHHOW 1o cpaBHEHHIO cO CT-3 KOPPO3UOHHOW CTONKOCTHIO B
arpecCUBHBIX Cpeax.

B mHactosimiee Bpemsi mapk pe3epByapoB, BbIMOMHEHHBIX u3 cTtanmu 092C,
coctaBisgeT okojio 25%. C nosBieHueM BO3MOXXHOCTH BbiOOpa, ¢ 1993 roma 8 AHK
«bamnedTs» mpuolOpeTaroTcsi pe3epByapbl, HU3rOTOBIEHHBbIE TOJMbKO U3 Cr1-3. D10
MO3BOJIAT HECKOJIBKO YBEIMYUTh MEXKPEMOHTHBI CpPOK WX CIYKObI, H30€XKaTh
BHE3AITHOTO pa3pyIIeHUs B HIDKHHUX MOSCAX W 30HE CBapHBIX CTHIKOB. Ho maHHOE
MEPOMPHUSITHE HE pPemaeT MpoOJIeMbl SKCILTyaTallMOHHONW HAaJeKHOCTH, T.K. CPEIHSA
ckopocTh Koppo3un CT-3, B CII0KUBIIUXCS YCIOBUAX cocTaBiser, 1,0-2,5um/ro.

XapaktepHbiM 111 pe3epByapoB mnmapka AHK «bamnedTs» sBIsSETCS aHaIM3,
npoBeieHHbIN B epuoy ¢ 1986mo 1992rox no natuaecatu pe3epByapaM pa3indHOro

Ha3zHa4YeHus (Ta0i1.36).



Cpennnii MmexxpeMoHTHBIH nepuog PBC

no HT'IY «¥O:kapiaannedrb»

Tabnuma 36

MecropacnoJioxenue PBC, KoanuecTtBo PBC, Cpennnid
TEXHOJIOTHYECKOe HA3HAYEHUE IIT.
MEKPEMOHTHbIN
nepuon, r.
1. HCII «KepemeToBO>» 31 -
1.1PBC cOpoca mnomyTHOil 8 2,0
BOJbI 11 4.1
1.2PBC ToBapHoii HeTH 12 3,2
1.3PBC NMOAr0TOBKH
CTOYHOW BOJBI 13 -
3 3,2
2. HIIC «Pycckuii AHracsik» 4 2,0
2.1PBC cOpoca mnomyTHO# 6 2,6
BO/bI
2.2PBC ToBapHoii HepTH 4 2,3
2.3PBC 1noaroroBKM CTOYHOM 2 2,5
BO/bI
3. CYH «lOcynoBo»
4. CYH «lllapunoso»

Crnenyer OTMETUTB, YTO YacCTh U3 YKa3aHHBIX PE3EPBYapOB UMENA Ty WA UHYIO

POTUBOKOPO33UOHHYIO 3alIUTy. HO HecMOTpsi Ha 3TO MX MEXPEMOHTHBIN MEpUO]] HE

YBCIIUYHIICA U COCTABUII BCEI'o OT 2x a0 4-x J1eT.

[To rpynme pesepByapoB storo HI'JIY Obi1 cnenman aHanu3 OCTaHOBKH IIO

NPUYMHE TOTEPH TEPMETHYHOCTH B TOW WM MHOU YacTH (Tadmn. 37)

Taomuna 37

IloTepsi repmeTHYHOCTH pa3an4HbIX yacteid PBC
B HI'Y «lOxkapiaannedrnb»

MecTo KOPppPO3HOHHOIO
NOBPEeKACHUS

ITorepu repmernynoctu PBC

KouunyecTBo ciiyyaen

IIpoueHTHI




Kposas 10 8,4

3-4nosic PBC 5 4,2

Huxnanii nosic u xaume PBC 104 87,4
B T.4.

YT1opuas yacts PBC 84 70,6

W3 5TuX maHHBIX BUIHO, YTO HambOoJee ysSI3BUMOE MECTO B pe3epByapax-yTopHas
9acTh, TJIe JHUINE CBApUBACTCs ¢ MuIMHApUIeckor yacteio (70,6%). HuxHuit mosic u
THUINE BBIXOIUT U3 cTpos B 16,8% crmyuaeB. Beixon u3 cTpost KpoBiu pe3epByapa B
8,4% cnyyaeB, Ha Haml B3IJIAM, 3aHIKEH, T.K. YaCTHUYHAs TOTEPS TEPMETUYHOCTH
pe3epByapa M3-3a KOpPpPO3WH METaia KPBIIIA MPOUCXOIUT PAHBIINEC U HE BENET K €ro
OCTaHOBKE.

Takum 00pa3oM, CTaTUCTUYECKHWE MaHHBIC TOKA3BIBAIOT, YTO OKCILTyaTarus

pe3epByapoB 0€3 IPOTUBOKOPPO3UOHHOM 3aIMTHI HE MIPEICTABISAETCS BO3MOKHOM.

B AHK «bamnedTs» B mocineaHue rojipl, Hapsiay € TPaTULMOHHON H30JsLUEH
BHYTPEHHUX CTEHOK JIAKOKPACOUHBIMM TOKPBITHSIMH XOJIOAHOM CYILIKH, BEJIHUCH
UCIBITaHUS ¥ pa0OTHI 110 3aIIUTE PE3EPBYAPOB OT KOPPO3HUHU CIEYIOIIMMH METOIAMHU:

___ TpeAOTBpallleHuE WM 3aMeJJICHHEe KOPpPO3WU KPOBIM M BEPXHUX IOSICOB
pe3epByapoB € MOMOUIbIO HE(PTAHBIX PACTBOPOB MHIMOUTOPOB KOPPO3UM METOJIOM
NEPUOANYECKOTO pa3OpbI3TUBaHUsl HEPTH UYepe3 CTAlMOHApHBIE CHUCTEMBI €€
pacnblIeHNs] BHYTPH pe3epByapa,

___C IOMOUIbIO IPUMEHEHUS JIETYYUX HHTUOUTOPOB KOPPO3UH;

___ DJIEKTPOXUMHYECKOH (MPOTEKTOPHOI) 3alIUTHOM JHUWIIA U HIDKHUX TOSCOB B
BOJIHOM CpeJie YCTaHOBKOM MPOTEKTOPOB U3 IIBETHBIX METAIJIOB, KOTOPHIE BHICTYIAIOT B
Ka4eCTBE KEPTBEHHBIX (PACTBOPSIOUIMXCS) AHOMOB M TEM CaMbIM 3alUIIAIOT OT
KOPpPO3UHU CTEHKH pe3epByapa, a TakKe HAJI0)KEHUEM BHELIHETO 3JIEKTPUUECKOTO TOKa
(karomHast moNApHU3aAIMA) HA CUCTEMYy [JHUINE-CTEHKa pe3epByapa (katon) u
CHEIMAJIbHOTO HEPACTBOPSIOLIEr0 aHOIA.

B xonme 70x romoB B HI'IY «Oxapnannedts» m HI'JIY «Apnannedts»
UCHBITBIBAINCH KOPPO3UU JJISL 3alIUTHl KPOBJIM M BEpxHUX nosicoB tuna /-1 m /-2,
pa3pabotannbie wuHCTUTYTOM IOxHUWUrumporas. Wurubutopsl B KOHTeHepax
NOMELIAINCh BHYTPU pe3epByapa B ra3oBoi (¢asze. 3a cUeT JETy4eCcTH HHTUOMTOP
ancopOMpoBaJICs HAa KPOBJIE pe3epByapa U TEM CaMbIM CO3AaBall 3AIMTHYIO IUICHKY.
Kontpons 3a 3¢(hEeKTUBHOCTBIO HMHTHOWUTOpPA BEJCA 1O O00pa3amM-CBUICTENSM,
YCTaHOBJIEHHBIM B CIIEHMAJIbHOM IIIaTe, KOTOpas Kpemuiach B CMOTPOBOM JIFOKE
pe3epByapa. OOpasibl MOJTHOCTHIO UMUTHUPOBAIU YCIOBUS pabOThl MeTajljia KpPOBIU
pesepByapa. [lpm 3ammBKe «CBEXKEW» TMOPIUH WHTHOUTOpA CTENEHb 3aIHUTHI

cocramsiia Oonee 80%, omHako co BpeMeHeM Tmoka3arenb 3()PeKTUBHOCTU



ymenbiancs. Ilpu o6cinenoBaHuM BBISICHUIOCH, YTO HWHIMOUTOpP B KOHTEHHEpE
pa30aBIsICs 3a CUET KOHJIEHCAI[MH MapoB BOJBI M YIJIEBOJOPOIOB U TEM CAMBIM €rO
b dexTuBHOCTh pe3ko mnagana. M3-3a HEBO3MOKHOCTU YCTpPaHEHUS 3TOTO SIBICHHS
paloTHI MO 3aIIMTE KPOBIHU pe3epByapa JETyYUMU HHTHOUTOpAaMU ObUTH MPEKPAILECHBI.

Cornacuo pexomenganusm uHctutytoB BHUUCIITuedts u TartHUIINHEeDTH B
HI'1Y «Oxapnannedpts», HIJY «AkcakoBHE(pTH» NPOBOAMIUCH HCIBITAHUS
TEXHOJIOTMM  HAHECEHWs  pACMbUIEHMEM Ha  METall  KpbIIIM  pe3epByapa
WHTMOMPOBAHHON HEPTH. ITa TEXHOJIOTHUSI OKa3allaCh HEJOCTATOYHO 3(DPEKTUBHON MO
CIICIYIOIIMM TPUYHHAM: HEMPOJOJDKUTEIBHBIN (0K0JI0 1 Mecsia) Cpok JIeHCTBUS
UHIHOUTOpA; OTHOCUTEIBHO OOJNBIION pacxon MHruoutopa (0osee 1 TOHHBI HA OJHY
00paboTKy); HECOBEPIICHCTBO CHCTEMBl pPACIBUICHUS HHTHOWPOBAaHHOW HEPTH-
IPOMO3AKOCTh KOHCTPYKIIMM M OTCYTCTBHE KOHTPOJIS 32 CIUIOIIHOCTHIO HAHECEHHOTO
CJO4.

B mnacrosimee Bpemss B HI'[IY «AkcakoBHedTh» BEAyTCS HUCIBITAHUS HOBOM
WHTUOMPYIOUIEH KOMIO3UIMKU C Oosiee JIUTENbHBIM CpPOKOM TOCHEACTBUS U
TpeOytoiel mo3ToMy OoJiee peIKiuX 00padoToK.

O4eBUHO, UHTUOUPYIOIINE KOMITO3ULIUU JJIsl 3alIUThl KPBIII U BEPXHUX MOSICOB
pe3epByapoB CIEAyeT paccMaTpuBaTh Kak BpPEMEHHYIO 3alluTy, Korga Oosee
3¢ (heKTUBHBIE METOJIbI HEBO3MOKHO MPUMEHHUTD 10 TEM HJIA UHBIM IPUYUHAM.

B passbie roasl B oObenuHeHuu «bamHepTh» MNPOBOAMINCH PabOTHI IO
BOCCTAaHOBJICHUIO T'€PMETHYHOCTH KpBIII pe3epByapoB 3a cyeT (OPMHUPOBAHMS Ha
IPOKOPPOAUPOBABIIEM METaJlIe CTEKJIOIIACTUKOBBIX 0001049eK. CTEKIOMIaCTUKOBBIC
HNOKPBITHSI COCTOSIJIO U3 HECKOJIBKUX CJIOEB CTEKJIOTKAHU U CBS3YIOLIEH KOMITO3HUIIMH HA
OCHOBE 3IMOKCHUJIHBIX U NoJUA(PupHbIX cMoil. ClierieHne CTEKJIOIUIACTHKA C METAJIJIOM
KPBIIIU O0ECIeunBajIoCh 3a CUET aAre3ud CMOJbl M MEXaHUYECKOro KpEIUIeHUs
ckoOamu. Pe3ynbrarhl ObUTH MOJIOKUTEILHBIMU U IMOCTABJIEHHAS 3a7a4a TepMeTU3aliu
pe3epByapa pelmanach, HO METaI KpbIIM U (epMbl pe3epByapa MPOIOIDKAI
KOPPOAHMPOBATh. DTO MPUBOAUIO K IMPOBAIY BCEW KOHCTPYKLUMHU KPBIIIM BO BHYTPb
pe3epByapa. DTa TEXHOJIOTHS MOXET ObITh NMpPUMEHEHa ISl OTAEIbHBIX YYaCTKOB
KpBIIIM pe3epByapa B KayeCTBE BPEMEHHBIX MEPONPHUATUN I TEpPMETU3ALUU
pe3epByapa.

HNutepec npenctaBisitoT padoThl, mnposeaeHHbie B HIIY «Apmannedts» 10
MOHTa)XXY KPBIIIU W3 aTOMUHHEBOrO cruiaBa AMI'-3, KoTopbelii ObUT MpABAPUTEITHHO
UCIIBITaH U NOKAa3aJl XOPOILIME pe3ybTaThl B CEPOBOAOPOAcOAEpKauX cpenax. Cras
U KOHCTPYKLHMSI KpbllM ObutM pa3pabotansl coTpyaHukamMu BHWWTHedTs mnon

PYKOBOJICTBOM JIOKTOpa TexHuueckux Hayk Karana JI. C. Cam pesepByap (o0bemom 5
ThIC. M3) u3roroBiieH u3 C1-3 1o pynoHHOH TexHomoruu. [locie MoHTaxka AHWINA U



KopIyca Obuta MmpoBesieHa cOOpKa KOHCTPYKIIUHU KPBIIIH, U3TOTOBJIEHHON B 3aBOJCKUX
ycioBusX. HacTun Kpblm ObUT OCYHIECTBIEH Ha MECT€ C TMOMOUIBIO CBapKH.
CoenuHeHue KphIM C OMOPHBIM KOJBIOM IPOBEACHO C MOMOIIBIO KaJIMUPOBAHHBIX
601TOB. Bo n3bexanun oOpazoBaHUs JIEKTPOXUMHUUYECKOMN Maphl CTANIb-ATIOMUHHM, Ha
MECTO COEIUHEHHUS KpBIIIK C OMNOPHBIM KOJBIIOM HAHECEH KPEeMHEOPTaHWYEeCKUi
U30JISIIUOHHBIA CIION. AJIIOMMHMEBAasi KpbllIa CHHUMAeT MpOOJIeMbl, CBSI3aHHBIE C
OTJIO)KEHHEM TUPO(OPHBIX COEAUHEHUM, CHUXAET OOIIyl0 KOPPO3UIO0 JIHHUIIA
pe3epByapa, KoTopas u3-3a CyJab(QUIHBIX OCAJAKOB, MAJAIOMIMX C KPBIII CTaJIbHBIX
pe3epByapoB. YIOpOXKaHUE pe3epByapa C Kpbllled M3 aJlOMHUHHUEBOTO CILIaBa
cocraBwio  okosno  40%. Oxcruryarauuss — JTaHHOTO — pe3epByapa  MOKaxKeT
[eJ1eCO00pa3HOCTh MPUMEHEHHUs CIUlaBa alIOMUHUSL Ui KPBIII 1O CPaBHEHHUIO C
CYLIECTBYIOIMMHU METOJIaMU 3aIHUTHI.

[IInpokoe [IPUMECHEHUE Ha HedTEenpOMBICTIaxX bamknpun Hallljla
aNieKTpoxuMudeckas 3ammra (DX3) BHYTPeHHEH MOBEPXHOCTH pPE3ePBYapoB C
UCIIOJIb30BAHUEM  BHEIIHETO  JJICKTPUYECKOro TOokKa  (KaromHas) WM — TOKa,
BO3HHUKAIOIIETO NMPH B3aUMOACHCTBUU 3aIMIIAeMON MOBEPXHOCTH METalIa C I[BETHBIM-
aHOJIOM (ITPOTEKTOpHAS 3aIUTa).

VY sToro cnocoba 3amuThl €CTh CBOM NMPEUMYIIECTBA W HEAOCTATKU. Bo-mepBbIx,
HeoOxomumMo 4ToObl X3 olecreunBasia HEMPEPHIBHO 3alUTHBIM TOKOM U
MOTEHLIMAJIOM MMOBEPXHOCTh METaJlIa, MoABepraemyio kopposuei. [Ipu orcyrcTBun nnm
nepephiBax B MojJaye TOKa KaTOJHAs 3alllMTa HE TOJbKO HE JACHCTBYET, HO YCHUJIMBAET
paspylleHue.

Bo-BTophiX, HE00X0IMMO, dYTOOBI Ha TOBEPXHOCTM METaula TMOTEHIUA
MOJIIEP>KUBAJICSI HE HUXKE 3aIUTHOTO.

Jlanee, HyXHO 4YTOObl aHOJHBIE YCTPOMCTBA  OSKCIUIyaTUPOBAIUCH  0e€3
0CaJIkooOpa3oBaHus, MOCKOJIbKY CYIIECTBYIOIIME aHO/AbI OBICTPO 3apacTaroT OCaJKaMHU,
MPEMSITCTBYIOUIMMH HX paboTe, a CUCTeMa 3allUThl CTAHOBUTCS HEAP(HEKTUBHOM.

Hakonen, kaToqHas ¥ nmpoTeKTOpHast 3amuTa 3PGEKTUBHBI UMb NPU HAIAYUHN HA
KOPPOAUPYEMOI MOBEPXHOCTH METAJIa U30JSIUOHHBIX JTAKOKPACOUHBIX MOKPHITHI. B
UX OTCYTCTBUU DX3 CTAHOBUTCS OYEHb JOPOTOM U HEIKOHOMUYHOM, a BBIIEISIOUTUICS
OpyU 3TOM KHUCJIOPOJ, BOJOPOA M, BO3MOXHO, XJIOp MOTYT CHJIBHO TOBBICUTH
KOPPO3HWOHHYIO arpeCCUBHOCTh XPAaHUMOM B pe3epByapax IJIacCTOBON (CTOYHOI) BOJIBI.

N3 npeiictByromux Ha cerogs 41 PBC B HILY «KpacHoxoamckHedTH»
obopymoBaHo KatoaHod u mpoTekTopHou 3ammroii 30 PBC (73%), B ToM umcie
MPOTEKTOPHOI-9, KaTogHOU-2].

B MoHTaxHbIX paboTax WHCTPYKTUBHYIO TIOMOLIb OKa3ald MPEeACTaBUTEIH
TatHUTIHe)TS.

3a npouienmue S aeT aBapuitHBIX yTeUEK B pe3epByapax M3-3a KOPPO3UH HE ObLIO.

OcmoTtp cuctembl X3 yepe3 3 rojga Mokaszajl HAIMYUE XOPOIIECH 3alUThI CTEHOK
PBC or xoppo3un. Pacxon aHomoB M3 LIBETHBIX CIUIABOB cocTaBui 0Okoio 60% ot
NEepPBOHAYAIBLHOTO Beca. Tak Kak CaMOpacTBOPEHHUE aATIOMUHMU-IIMHK-MarHUEeBBIX



CIUTABOB COCTABJISIET 3HAYUTEJBHYIO BEJIMYHHY B MUHEPAJIM30BAHHBIX BOJHBIX Cpeaax
IIPOMBICJIOB, TO KOJUYECTBO MPOTEKTOPHOrO CIUIaBa, 3aTPAu€HHOI0 HAa COOCTBEHHO
DX3 eme He ompeneraeHo U TpeOyeT OLEHKH, YTOObl paccuMTaTh, HACKOJIBKO 3Ta
cUCTeMa 3aIIuThl 0T Koppo3uu ¢ dextuBHa. [Ipun ocmotpe PBC Ne3 VIIC-34 uyepes 2,5
rojla mocjie BBOJA B JEHCTBHE KATOJHOM 3allUThl KOPpPO3UU HE OOHapyxkeHo. s
cpaBHeHus, B PBC Nel um No2, pabGortaBmiux 0e3 KaTOAHOM 3alluThl, yepe3 2 rojaa
IPOU30LUIM aBapUIHBIE YTEUYKH, & JHUIIE U HUKHHE I0ACA UMEIM MHOTOYMCIICHHBIC
SI3BBI.

[Tepssie PBC ¢ mporekropnoit 3amuToit B HILY «KpacHoXxonMcKHEPTH» MyIIeHBI
B oKcIuryaramuio B sHBape 1993 roga. B aBrycre 1995 roma ocmotpenu oauH w3
pe3epByapoB. [Ipu3HaKoB KOppo3uu HE OOHAPY>KEHO, HO MPOTEKTOPHI MOJHOCTHIO
pactBopuiiuch. OHU ObLIIM U3TOTOBJIEHBI U3 0YEHb aKTUBHOIO cruiaBa AL[B-MI'S.

OmnbiT 3kcmtyatanun katogHou 3ammTel B HI'JIY «KpacHoxomMmckuedTs» mpu
MOJIOKUTEIIbHBIX PE3YJbTaTaX BBISBUII CICAYIOLIME HETOCTATKU:

___ pacmoJioKeHUE aHOJOB B MOJUATHICHOBBIX TpyOax MPUBOAUT K OBICTpOMY
3a0MBaHUI0 MX TPA3BI0 W BBIXOAY M3 CTPOS CUCTeMbl 3amuTel. Hapsgy ¢ stum
MIPOUCXOIUT HEPABHOMEPHBIN pacxo] aHona (POTUB OTBEPCTUH B TPYOE);

___ pacHojOKEHUE AaHOJIOB B OJIHY JIMHUIO IO JUWAMETPy [HHINA BbI3BIBAECT
MOSIBJIEHUE TPEIIMH B TpaUTOBBIX aHOMAax W O0TKa3 cuctembl DX3. [lo aToit mpuunne
ob110 15 0TKAa30B.

B HI'1Y npumensimuch pa3iudHbIe CXEMbI PaCIOOXKEHUS TpaHUTOBBIX aHOJOB!
nydeBoe, o auamerpy PBC. Ho nambonee yagayHO¥W okaszanach cCHCTeMa MOHTaxka
anogoB no merony AHK «bamuedTs», Te pacnoyiokeHue aHOJOB MPUMEHSIIOCH
OTKpPBITOE, MO MEPUMETPY JHHUILA, C OTAEIbHBIM COEIMHEHHEM Ka)XX[IOro aHoja. JTO
PE3KO MOBBIIIAET HAJIEKHOCTh pabOThI cUCTEMBI DX 3.

B nenom pabotHukun HI'JIY «KpacHoxonMmckHedTh» cuuTaroT 9X3 J10CTaTOYHO
3¢ (HeKTUBHON TPU YCIOBUU 0053aTEIHHOIO HAHECEHHSI 3aIUTHBIX TOKPBITHIA.

[Ipu oOHapyxeHHWM TaJeHMs 3AIIUTHOTO TMOTEHIHANTa HEOOXOIMMO HEMEIJICHHO
BCKPBITh pE3epBYyap IS BBIABICHHUS M YCTPAHEHHUS MPUYUH, YTOOBI MPEAOTBPATUTH
NOCJEAYIOIIEe KOPPO3HUOHHOE paspylieHue pesepByapa. [loatomy skcrutyaTanus
kaTonHou DX3 TpeOyeT Kk cebe OONbIIOro BHUMAHUS, OCKOIbKY €€ YCTPOUCTBO €Ille
OYEeHb CII0)KHOE M HE BCEr/1a rapaHTHUpOBaHa 3(PPEeKTUBHAS 3alIUTa OT KOPPO3HHU.

B 1989rony paboraukamu «tOxapianHeTb» ObLI MPEIJIOKEH U BHEIPEH CIIOCOO
3aIIUThl JHULL pE3EPBYapoOB IIyTEM 3aJIMBKU KOMIIO3WIIMM, IPUTOTOBJIEHHBIX W3
OCHTOHUTOBOM TIJIMHBI C Ao0aBkamu. B pe3ynpraTe Mexay BOIHOW arpecCHBHOM
MOJTOBAapPHON BOJOM W METANIMYECKOW MOBEPXHOCTHIO JHHUIIA (OpMUpPYETCS
pa3zlieUTEeNbHBIA  Oapbep. OTOT TUMN 3alIUThl [O3BOJWJI YBEIUYUTh CpPEIHUN
MexxpeMoHTHBIN Tiepuoa PBC B 2-2,5pas3a.

[lepen npumeHEHHEM NMPOTMBOKOPPO3HMOHHOW 3aIMTHI 3TOTO BUIA B peE3EpByape
MPOBOAUTCS OOJIBLION OOBEM PEMOHTHBIX PabOT. 3aMeHa OOJBIIMX yYaCTKOB JHHIIL,
KOpITyCca ¥ KPOBJI, KOPPO3UOHHBIN M3HOC KOTOPBIX TIOCTUT YCTAHOBJIEHHBIX MPEIEIIOB.



Jis  3alMTRl  HWIIA TyAa 3alMBaeTCs T[IHMHUCTas Kommosunus (Tad.37),
coJepkauiasi 6apuT, KOTOPbIA B HIDKHEM cJloe TIuHbL. Kpome TOro, riMHUCTBIN Clloi
3aTeM TOKpbIBaeTcs TmopomnkoMm noiuakpuwiamuga (I[TAA), koTopelii B BHIE
CTYJEHUCTON Macchl IPEJOTBPAIIAeT Pa3MbIB IJTMHUCTOTO CJIOSI.

B mae 1989 roma B PBC-5000 Ne6 HCII «KepemetoBo» Obuto 3amuto 100 M
IJIMHUCTOW KOMITO3UMIIMM TOJIIMHON He MeHee S cM. Yepe3 aBa roaa pesepByap
ocmoTpenu. Kopposun metainna moa INiMHOM He oOHapykeHo. OnHaKo, TIIMHHUCTHIHN
CIIOl B MecTax MOCTYIJIEHUS B pe3epByape HepTu u paboThl MPOOOOTOOPHHUKOB
pa3pyUINICs, YTO BBI3BAJIO JIOKAJIBHYIO KOPPO3UIO B MECTE€ OTCYTCTBHS 3amluThl. J[7s
YCTPAaHEHUs]  BBIIBUBIIMXCS  HEJNOCTATKOB OBLIM  BHEJAPEHBI  MEPOIPHUSITHS  C
YCTaHOBJIEHUEM 3alIUTHBIX MeTamnyeckux kojel. B PBC-5000Ne9 takxke mosy4eHsl
HEIUIOXHME Pe3yJbTaThl MO 3alluTe OT KOoppo3uu. [IpeanoskeHHBIM CHocod 3aliuThl
Hamen B HIAY «lOxapnannedts» mupokoe pacnpoCTpaHEHHE, YTO BUIHO B
HIDKECTIeAyIoLIel Tabnuie.

B pe3ynpTaTe 0CBOCHHS ATOrO BUAA 3alUThl ynciao peMoHToB PBC cokpaTuiiocs B
2-2,5pa3za.

Bmecte ¢ TeM cremyer ykasaTh, YTO HCHBITAHHUS IOKa3ajld PsAJ HEIOCTATKOB:
KOMIIO3UIIMSL HAXOAWUTCSA B JKUJIKOM COCTOSSHUHU. TPYAHO OOECIEUUTh C €€ MOMOIIBIO
HAJEKHYIO 3aIIUTY JHUIIA.

Taomuna 37

IIpumenenue nis 3amuthl PBC ranaucroil koMmno3umun

Ne PBC MecT0 HaXO0XKIeHUS Hara O0beM rIIHHUCTOM
3aJIMBKH KOMITO3HIHH, M°
6 HIIC «KepemeToBo» 06.89 100
2 CYH «lllapunoso» 09.90 60
1 HCII «KepemeToB0» 01.91 60
4 Ouuctubie coopyxenust HCII «KepemeToBo» 05.91 100
9 HCII «KepemeToB0» 11.91 100
3 HCII «KepemeToB0» 05.92 100
8 HCII «KepemeToB0» 08.92 100
2 HCII «KepemeToB0» 11.92 20

Kpome TtOro, meramn aHuIa mOA TJIMHUCTOM KOMIIO3WLIMEN HE NPHUBEACH B
IIPEABAPUTENIBHO 3AIMILIEHHOE COCTOSIHUE, YTO JENAaeT €ro YyBCTBUTEIBHBIM K
MPOHUKHOBEHUIO K HEMY JaXe CJIeA0B KOPPO3HMOHHOW CpeAbl M, BO3MOXKHO,
cynb(daTBOCCTaHABIU-BalOmMUX Oaktepwii. [, HakoHel, B CcOCTaBe TJIMHUCTOU
KOMITIO3UIIMU OTCYTCTBYyeT Oaktepuuui. I[lostomy mnonoOHas 3ammura Tpedyer
JNAJIbHEUIIIETO COBEPILICHCTBOBAHUA.

DTH BOMPOCH OBUTH YYTEHBI TIPU pa3pabOTKE METOJ/Ia MMPUMEHEHUS TJIMHUCTHIX



MOKpBITUI Ana nuuma pesepByapoB. B HI'IY «AxkcakoB-HeQTh» 3alllUIIEH 3TUM
criocoobom PBC Ne 1 8 HCIT «PaeBka» B 1994romy.

[lepeuncienHbple BbIIIE 3alIUTHBIE MEPOIPUSATHS HE TPEOYIOT OOJIBIINX
KalUTaJIbHBIX BJIOXKEHUW U MOTYT OBITh PEKOMEHJIOBAHBI B KaU4e€CTBE BPEMEHHBIX,
HEJIOJTOCPOYHBIX METOJOB 3aIIUTHI PE3EpPBYapoB OT KOppo3uu. OHU TMO3BOJSIOT
NPOJJIUTh MeXpeMOHTHBIN nepuosi PBC B 2—2,5pa3a, HO He MO3BOJISIIOT BBIBECTH
CPOK CITy>KObI pe3epByapoB Ha HopMmaTuBHBIN (15—20meT).

Crano Oo4eBHIIHBIM, YTO pelaromuM (HaKTOPOM U JEHCTBEHHBIM MEpPONPUATHEM
M0 3alIMT€ BHYTPEHHUX CTEHOK CTaJbHBIX PE3EPBYapOB OT KOPPO3HUH SIBIISETCS
KaueCTBEHHOE HAHECEHUE 3aIMTHBIX MOKPBHITUH HA UX BHYTPEHHIOI MOBEPXHOCTb,
YUYUTBIBAIOIIEE 30HAJBHBIN XapakTep UX Koppo3uu. VI 0lHOBpeMEHHO, MOBBIIIECHHE
s dexTuBHOCTH (T. €. MOJICTPAXOBKA) HAHECEHHBIX MOKPBITUH SJIEKTPOXUMHYECKOM
(MpoeKTHOW WM KaTOJHOW) 3alluTOH, T. K. JIFOOOE MOKPBITHE Yepe3 HEKOTOPOe
BpEMsI CTAHOBUTCS MOPUCTHIM U MIPOHULIAEMBIM J1JIs1 KOPPO3UOHHOU CPEBI.

3alUTHBIE TTOKPBITUS HA MOJMMEPHON OCHOBE ISl MPEAOTBPAIIECHUST KOPPO3ZUHU
BHYTPEHHE TMOBEPXHOCTU pe3epByapoB ceiiuac mnpumensitor Bce HI'JLY AHK
«bamueTs». T  pabOThl  BBINOJIHSJIUCH COOCTBEHHBIMH CHJIIAMH U C
MPUBJICYCHUEM CTOPOHHUX opraHuzamuid. CyTb TEXHOJOTMU CBOJMUTCS K
MEXaHW4YeCKoi (aOpa3swBHOM) WM XHUMHYECKOH 00paboTKe MeTaTHYeCKOi
MOBEPXHOCTH, OOE3KMPUBAHUIO TEX WU HHBIX JIAKOKPACOYHBIX MaTepHUalioB,
YCTOMYMBBIX K arpecCMBHbIM  CpellaM, XpaHsluMcs B  pe3epByapax. B
TEXHOJIOTUYECKOM MPOLIECCE OKPACKU BAXKHEMIIIEH M PELIAIOIIECH ONepaluei sIBISETCS
OUYMCTKA MOBEPXHOCTH MeTajyia. JTa ornepaius B 001eM o0beMe 3aTpaT COCTaBIISIET
okosio /0% u OT KauecTBa OYHCTKHU 3aBUCUT CPOK CIIY>KOBI MOKPBITHSI B IIEJIOM, TIPH
YCJIOBUU MPABUILHOIO MOJA00pPA CUCTEMBI MMOKPBITHS.

B HedTAHOM KOMMaHWM B pa3Hble TOJAbl OBUIM HCIBITAHBI M MPUMEHSIIUCH
pasiMyHble CrOcOoObl MOJTOTOBKM M OYUCTKHA MOBEPXHOCTH METaia MOJ OKPacKy
(MexaHn4yeckuMHu CKpeOkamMu W mietkamu). Jlamee, HCIpoOOBaIM  OYUCTKY
NOBEPXHOCTH  OT  pIKaBYMHBI  TpaBieHWeM kuciotamu  (oprodochopHoii),
IPUMEHSIUCh XUMUYECKHE NpeoOpazoBaTenu p:kaBunHbl TUna [1PJI Ha TurHuHOBOM
OCHOBE U HECKO-ApoOecTpyilHyr0 o4ucTKy. IIpakThka mnokasana, YTO TOJIBKO
abpa3uBHas IPOOBIO0 WM MECKOM JJaeT HEOOXOUMYIO CTETIeHb OUYUCTKU MMOBEPXHOCTHU
metaiia. Hampumep, moAroToBka moj KpeMHUHOpPraHUYECKyr smanb mapku KO-2
opTodochopHOI KUCIOTON MpUBEIa K TOMY, UTO 3Ta Kpacka BCsl KyCKaMH OTOIIJIa OT
IIOBEPXHOCTHU MeTajlla CTEHKH pe3epByapa.

B nactrosmiee Bpemsi Bce HIJIY oOecrneueHbl  BBICOKOIPOU3BOIUTEIILHBIMU
ApOOECTPYHHBIMH  yCTAaHOBKAMHM OTEYECTBEHHOTO MPOM3BOACTBA, 3aKyIUICHBI JUIS
UCIIBITAHUN  JIpoOeCTpyiHble  OecnblIeBble  YCTaHOBKM  GupMbl <« mapoduiekc»
(Commanaus). B namprerimieM B AHK  «bammedTs» OyaeT NPUMEHSATHCS TOJBKO
abpa3uBHAas OYHUCTKA MTOBEPXHOCTHU PE3EPBYAPOB MO TOKPHITHE.

CrenyroumM BaXKHBIM 3TAllOM OOeCTieueHUs] KaYeCTBEHHOM 3alllUThl PE3ePBYapoOB OT
KOppPO3UM  SIBJSIETCS  MPABWIIBHBIM  MOJOOp  JTAKOKPAacOuHbIX  MarepuanoB. Ha
OPEANPUITUSX HEPTAHOW KOMIIAHMM OBbUTH WCIBITAHBI M TPUMEHEHbI JECATKA MapoK
OTE€YECTBEHHBIX U  3apyOeKHbIX MarepuasioB. M3  oTeyecTBEHHBIX HauOoJee



addextrBHbIME  sBIITFOTCS OI1-00-10, XC-5132, OI1-5116, ®JI-62. 3 uMIopTHBIX
CUCTEM TOKPBITUI HanboJjee CTOMKON okazamch npaimep-Unepra-3HB, smamu NMuepra-
150 u HMuepra-160 mpomsoactBa ¢upmbl «TexkHoc-Buntep» (Qunmstaaums). Cpok
CITyObI 3TUX MOKPbITHI He MeHee 10 rer.

YuuthiBas HEOOXOAUMOCTh KAauE€CTBEHHOTO HAHECEHHWs 3allUTHBIX MOKPBITUH,

clielyeT 0Oy4uTh MEePCOHAI, BBITIOIHSIOIINI 3TH pabOThI, TIIATEILHOMY COOJIOICHUIO
TEXHOJOTMU pabOThl HAa BceX 0€3 WCKIIOYEHUS CTaJWsSX HAHECEHUsS H30JILUH:
HOJIrOTOBUTENILHBIX PadOTaX, MPEIBAPUTEILHOW IMOATOTOBKE IMOBEPXHOCTH METajlia
riepel OYMCTKOM, CaMOTO MPOoIlecca OYMCTKH METaJlIa OT 3arps3HEHUH, 00e3KUPOBAHMUS
¥ 00eCIBUIMBAHUS OYHIIEHHONTIOBEPXHOCTH METAJUIa, KOHTPOJIb 38 CTENEHBIO YNCTOTHI
MIOBEPXHOCTH METalla, HAHECEHWH W OCYIIKE IMOCJIECIOBATEIBHBIX CIOEB MOKPBITHS,
THIATENBHBIA  KOHTPOJIb 32 KA4eCTBOM 3alllUTHBIX MOKPBITHH, HEMEIJICHHOE
UCIIPABIICHHE HEKAYECTBEHHBIX MECT B MOKPBITUH, MPOTHBOKOPPO3MOHHAS 3alllUTa U
3ajJielka CBapHBIX IIBOB M MOBEPXHOCTH MeETalla B MOHTXHBIX IMPOEMax HIIH
TEXHOJOTHUECKUX OTBepcTusix. Cremyer oOpatuth oco0oe BHHMaHuWE Ha MOAOOp
3alIMTHBIX MaTEpPHaJiOB, COOTBETCTBYIOIIMX KIMMATHYECKUM YCIOBHsIM bamkupu,
IIMPE HCIIOJIL30BaTh COBPEMEHHBIE MAaTEPHAIIbI XOJOJHON CYIIIKH, HEYYBCTBUTEIHLHBIC
K BJIQXKHOCTH OKPYXKAroIIero Bo3myxa. HanexHasi 3ammTa pe3epByapoB OT KOPPO3HHU
MO3BOJIMT IMPOJUIUTh CPOK UX CIYXKOBbI 10 HOPMAaTUBHOW, M30EKaTh HEONPABIAHHBIX
3aTpaT Ha KalUTAIbHBIA PEMOHT M ONTUMH3MPOBATH KOJIMYECTBO pE3EPBYapoB,

MNPpCAHA3HAUYCHHBIX I TCXHOJIOTUYCCKUX ueneﬁ.



Bomnipoc 5.7.1. AnmoMmunneBast Kpbiia 1151 pe3epByapoB

[IpoGnema 3amMTBl OT KOPPO3UHM KPBIII CTAJIbHBIX BEPTUKAIBHBIX PE3EPBYapOB
(PBC), ucnonb3yeMbIX JUIsi XpaHEHHUS CEPOBOJOPOJCOJEPKANIMX HedTel, ocTaeTcs
aKTyaJIbHOW M3-3a UX opraHndeckoro (He 6osee 2-X jiet) cpoka ciryxosI [1,2].

CnoXHOCTh KOHCTPYKIIMHM KpBIIIM, HUMEIOIMUA OOJbIIOE KOJIMYECTBO OMOPHBIX
AJIEMEHTOB M 3a30POB, MU HETaTUBHOE BJIMSHUE aTOMApPHOTO BOJAOPOJia HE MO3BOJSIOT
3¢ (}HEeKTUBHO HCIONB30BaTh TaKWe CpPEACTBa OOpPHOBI C KOPPO3MEH, Kak 3alUTHBIC
JAKOKPACOYHbIE TMOKPBITUS W TUIEHKOOOpa3yrollue HWHTHOMTOPhl B COYETAHUH C
aeTtyyuMud uHruoutopamu. [lpum Takux BHAAaX 3alIUThl HE YIAETCS JOCTUTHYTH
HopMmaTuBHOro (15...205eT) cpoka ciayx0bI Kpbiiu [1].

VYuurteiBas BeimensiaoxkenHoe, B 1994 r. uncruryrom OAO «BHUUTHehTH»
comectHo ¢ AHK «bamnedts» Obul BbIOpaH NPUHIMIHAIBGHO HOBBIA MOIXOJ K
pElIeHUI0 3TOM  NpoOJieMbl MyTeM HW3TOTOBJICHMS  KpBIIM K3  Marepuala,
00€eCreynBaoIero 3Ha4uTENbHOE MOBBIIIEHHE KOPPOZUOHHON CTOMKOCTH KPBIIIIH.

OOwmenpu3HaHHa sl TaKOW Cpeabl MEePCHEKTUBHOCTH ATIOMUHHUEBBIX CIUIABOB,
KOTOpBIE HE TIOJIBEPKEHBI KOPPO3UU MO/ BO3AECUCTBUEM YITIEKUCIIOTO Ta3a, a KUCIOPOT
U CEpPOBOAOPOJ JUIA HHX SBIAIOTCS uHruourtopamu [2,3,4]. K mnpeumyiiecrBam
IIOMUHUEBBIX CIUIABOB, MO CPaBHEHHUIO CO CTajbl0, OTHOCATCS TaKXe Majblid Bec,
XJIJOCTOMKOCTh, ~ OTCYTCTBME€  CKJIOHHOCTH K  MapaQUHOOTIOXKEHUIO U
HCKPOOOpa30BaHUIO. AOMUHUEBBIE CIUIaBbl Oosiee SO JIeT yCHemHo NpUMEHSIOTCS B
pe3epByapocTpoeHut 3a pyoexkoM. Cpok city>KObl aTFOMMHHMEBBIX KpbIll TipeBbimaer 20
ner [4]. 3anmepxkka BHeapeHUs amOMUHHEBBIX Kpbiml B ObBmieM CCCP  Obuia
oOycnoBrneHa nedunuToM W (HOHIAOBBIM paCIpENCICHUEM ATIOMHUHHUEBBIX CILJIABOB.
[Tocne oTMeHbl (POHIOBOTO pachpe/esieHus: aJlOMUHMS MOSABUIACh BO3MOXKHOCTH €0
UCIIOJIb30BAHUS B PE3EPBYaPOCTPOCHUH.

Kommnekcuple wuccrnenoBanus, BeimoaHeHHBIe OAO «BHUWTHepTh» Ha
coOCTBEeHHOI 0a3e, a TakKe C MPUBICYCHHEM CIELMATU3NPOBAHHBIX J1a0opaTOpUit
BUJIC u TAHI' um. ['yOkuHa, mMO3BOJIMIM BBIOpAaTh OTEYECTBEHHBIC MAapKH
AITIOMUHHUEBBIX CIUIABOB HamboJiee CTOMKHE K CpelaM CepOBOJIOPOJCOAEPHKAIIMX
HEPTSIHBIX MECTOpOXKIeHui [3,5,6].

B Hos6pe 1995r. pesepByap ¢ amroMUHUEBOH Kpbitieit 0bu1 cMonTUpoBaH B HI'JTY
«ApnanHedtp» B HCII «Ammut». Pemenue pazpaboranHoro wuHctutyToMm OAO
«BHUUTHedpTH» Texuuyeckoro mpoekra PBC-5000 M3 nuamerpom 22,8v, BBICOTOM
12v ¢ usbbrtounbiM gaBiaeHueM 20QMM. BOJ. CT. aHAJIOTHMYHO THUIIOBBIM TPOEKTAM
CTaJIbHBIX pe3epByapoB. [Ipu mpoekTrpoBaHUU, U3TOTOBICHUN U MOHTaXe pe3epByapa
C aJIOMMHHMEBOM KpbIlIed ObUIM YYTEHbl OCHOBHBIE IIOJIOKEHUS aMEpPUKAHCKOTO
crangapta APJ-650,nmpunoxkenns G U 0T€YECTBEHHBIN OMBIT U3TOTOBJICHUS U CBAPKH
AIIOMUHHUEBBIX KOHCTpYyKIMii. Macca amomunueBoil kpbimu 9 1. Tommumza nucToB
KkpoBiu —4 MM. Hecyrme KOHCTpYKIMU KPBIH (KapKac) BBITIOJIHEHBI U3 cilaBa AMro6,
a KpOBJIS U3 TJIAKMPOBAHHOTO ciuiaBa AMr3AM.



[Tocne BoimonaeHuss B uione 1996 r. paboT 1O AaHTUKOPPO3UOHHOW 3AIIHUTE
BHyTpeHHel noBepxHocTu PBC nakokpacouHbIMU MaTepHallaMd Ha TOJUYPETaHOBOMN
ocHose (Steelpaint-PU-Zipk-2mos Ha 8 mosicoB u auuiie u Steelpaint-PU-Tas 2 cios
Ha 1,241 mosica W JHUINE) C IENbI0 YBEIWYCHHS CPOKa WX CIIy)KObI, pe3epByap ¢
ATFOMWHUEBOW KpBITIEH OB CAaH B dKCIUTyaTaruio. PesepByap ¢ MOMEHTa ero mycka
27.07.96r. B 3KCILTyaTaIlUIO UCIIOIB3YETCA KaK TOBApHO-Oy(depHbI 1151 00€3BOKEHHOU
u obecconenHor Ha ycraHoBkax IIITH nwedTtu. Temneparypa HedTH npu 3amojHEHUH
pesepByapa 30...35@, ypoBenp Hedptn 8...1QM. Pexxum paboTel pesepByapa-
MPOTOYHBIA. 3a HHUM  OCYIIECTBISETCS  TOBCEIHEBHBIM  KOHTposb.  OreHKa
KOPPO3HOHHON CTOMKOCTH HApPY>KHOW MOBEP3HOCTU KPOBJIU MPOU3BOJUTCS BU3YaIbHO,
a BHYTpeHHeH - mo oOpasuam-cBuaeTessiM. Pa3paboTaHHBIM CcHOCOO HCHBITAaHUS
00pa3oB-CBUIETENCH IMO3BOJSIET Haubojiee MPUOIM3UTH YCIOBHSI MX HCIBITaHUSA K
(aKTUYEeCKUM yCJIOBHSIM KOHTAaKTa KPOBIW KpBIIIM C HapYyXHOW aTmocdepor u
ra3oBO3/yIIHON CpPeloH, pealibHO CYIIECTBYIOIIEH BHYTPH pe3epByapa.

Uepes 20 wMecsieB »dKcrulyaTalud ObUla MpOBEAEHA IUIAHOBAash OCTAHOBKA
pe3epByapa Jjisi KOHTPOJISI COCTOSIHUASI HAPY>KHOW M BHYTPEHHEW MOBEPXHOCTU KPOBJIH,
AIIEMEHTOB KapKaca KpBIIIH, y3JI0B KPEIUICHHs, a TaKKe COCTOSHHUSA JAKOKPACOYHOTO
nokpbiTud. OueHka npousBoauiack sKkcrepTHo komuccueit AHK «bamnedts» ¢
yuactueM crnenuanuctoB UIITOP u OAO «<BHUUTHeDTH».

B mnpouecce oOcienoBaHus MOKPBITHS OBUIM 3aMEpEHbl MapamMeTphl: TOJLIMHBI -
npubopom koHcTanta-K5, mopuctoctu - mpubopom JIKJ[ —3m, agresun - mo 'OCT
15140-82 metomoM  pemieTyaThiXx Haape3oB. KauecTBO MOKPHITUS yAOBIETBOPSIET
TpeOOBaHUSIM, IPEBIBISIEMBIM K 3aIIUTHBIM TTOKPBITUSIM.

bnectsimmas HapyHasi TOBEpXHOCTh BCEH KpOBIM U 00pa3LOB-CBUAETENCH

MOJTBEPINIIN BBICOKYIO KOPPO3HMOHHYIO CTOMKOCTH ciiaBa AMr3AM Kk BO3IEHCTBUIO
BJIArd M XapaKTEPHBIX JJI1 HAPY>KHBIX aTMOC(PEPHBIX YCIOBUNA HEPTEMPOMBICIOB TAKHX
ra3oB, KaKk CEpPOBOJOPOA M yIJEKUCTbIA ra3. Ha Bcex BHYTpEHHUX 3J€MEHTaX KPBIIIU
Ha0JI0JaJI0Ch 04aroBoe M3MEHEHHE 1IBETa IOBEPXHOCTH - MOTycKHeHue. Kpome toro, Ha
HIDKHEW MOBEPXHOCTU HECYIIMX PaJlMaibHBIX OaJOK JABYTaBPOBOIO CEUEHHUS U3 CIUIaBa
AwMr6 Ha nyMHEe, paBHOM OKOJIO 4 M M PacoJIOKEHHOTO OJMkKe K MOBEPXHOCTH HE(PTH,
OOHapyXWIN MATHA OENOoro, CEporo U TEMHO-CEPOro HajleTa, UICHTUYHbIE MSATHAM Ha
MOBEPXHOCTU 00pasuoB-cBuaereneii. [locne ynaneHuss TeMHO-CEpOro HajeTa C IO-
BEPXHOCTU O0pa3LOB-CBUETENCH OOHAPYKEHbl €IMHUYHBIE OYard IMOBEPXHOCTHOU
koppo3uu rayounoi 10...50mkm (0,01...0,05m).

Jlnst  cpaBHEHHsI CJleQyeT OTMETUTh, UTO Ha CTalbHbIX, HEOKPAIIEHHBIX
JAKOKPAaCOYHBIMM MaTepHajlaMd KpBIIIaX B AHAJOTHYHBIX YCIOBHSX OSKCIUTyaTalluu
UMEIOTCS. CKBO3HBIE KOPPO3UOHHBIE MMOPAXKEHUS, YCKOPEHHUIO TMOSBIEHUS KOTOPBIX
CMOCOOCTBYET HAJIMYKME JIETKO OTCIIauBalO- IIMXCS CKOIUICHWH (B BHIC OCaJKa)
CEpHUCTOTO JKeJe3a.

Ha mockux  cranmpHBIX — oOpasmax — oOpas3oBaicsi TOJCTBIM  cioit (1o
2,5 MM) TpOIYKTOB Koppo3uum Oypo-yepHoro 1Bera. [locime — ymaneHus



OPOAYKTOB  KOpPpO3UM  OOHapyk€Ha  CWJIbHO  MPOKOPPOAMPOBAHHAs  MO-
BEPXHOCTh, O0pa3libl K  JaJbHEHIIEMYy MCIOJb30BaHUIO  Henpurognsl. Ha
TaKUX K€  aJIOMUHHUEBBIX  oOpa3nax  MPOAYKTbl  KOPpPO3UU  MPAKTUYECKU
OTCYTCTBOBaJiM.  Pe3ynbrarbl  ONpeAeNieHHs  CKOPOCTEM  KOPpO3MM  ILIO-
CKHX 00pa3LoB-CBUIETENEH, ONpeaeIeHHBIX IPaBUMETPUUECKUM METO-
JI0M, IPUBE/ICHBI B TAOJIUILIE.

Ne oOpasua, JlaTa yCTAaHOBKH, CHATHSA CxopocTb Koppo3uH,
MATeNUAL nfnaria r/mZ* uac
1.2 aqroMmuHui 20.12.9(-06.12.9¢ 0,0001-
1.3 anroMuHUM 20.12.9(-06.12.9¢ 0.0003:
5.1 amromununid 20.12.9(-06.12.9¢ 0,0006:
3.1 amroMuHni 30.11.9(-30.08.9¢ 0,0001!
103crajan 20.12.9--06.12.9¢ 0.913:
34 cTajb 20.12.9--06.12.9¢ 1,109:
1 9crauan 20.12.9--06.12.9! 1,196
32 cTajb 30.11.9¢-30.08.9¢ 0,953¢

Takum  oOpa3oMm, B pe3yibTaTe€ MCCICAOBAHUN  yCTAHOBJEHA  BBICOKAS
KOPPO3HOHHAsA CTOMKOCTh QJIIOMHUHUEBOWM KpBIIM K BO3JAEHCTBUIO aTMOC(hEpHBIX
yCIIOBUM M HAaXONAIIEHCs BHYTPU pe3epByapa razonapoBoi ¢asbl, coaepralie mnapbl
YIJIEBOJIOPOJIOB U BOJIbI, & TAKXKE KUCIOPO/, CEPOBOJIOPO M YTIIEKUCIIBIN ras3.

BbIBO/IbI

1. TIlpombinieHHOE UCHBITAHWE AKCIEPUMEHTAIBLHOTO  TOBapHO-OydepHOTO
pesepyapa PBC-5000v°, mHaxomsmierocs Ha Teppuropun HCII Aumr KLY
«Apnannepts» B AHK «bammuedTs» mokazano, 4ro pa3paOOoTaHHAs aJTIOMHHHEBAS
KpBIIIa YJOBJIETBOPSET MPEABSABISAEMbIM K HEH TpeOOBaHUAM IO KOPPO3MOHHOM
CTOMKOCTH. [Tocne 20 MECSILIEB IKCILTyaTalluu B arpecCUBHOM
CEpPOBOJIOPOJICOAEPKAIEN CpPEle HA HAPYKHOW WM BHYTPEHHEN IMOBEPXHOCTH HACTHJIA
KPBIIIIM, W3TOTOBJIEHHOTO W3 cruiaBa AMr3AM, oyarn KOppo3WH OTCYTCTBYIOT. B
AHAJIOTUYHBIX YCIIOBUSAX DKCIUTyaTallMM HA CTaJIbHBIX KPBIIIAX TOSBISIOTCS CKBO3HBIC
KOPPO3UOHHBIE MTOPAKEHUSI, UTO MPUBOAUT K 3HAYUTEITHHBIM IKOHOMHYECKUM MOTEPSM
Y YCHJICHHUIO SKOJIOTHUECKON HAMPSHKEHHOCTH.

2. BriepBeie B MHPOBOW MpPAKTHUKE IJII HACTHJIA KPBIIIA HWCIOJIB30BaH JIMCT W3
IUTAKUPOBAHHOTO B Ipollecce Topsiueld mpokatku crutaBa AMr3-Ammi. (AMr3AM).
Hannmume mmakupyromero cios mo3BoyiseT obecnednTh AG(EKTUBHYIO 3alluTy HE
TOJILKO OCHOBHOTO MeTayiia (AMT?3), HO ¥ CBAPHOTO I1IBA M OKOJIO IIIOBHOM 30HBI.

3. AmoMuHHEBas Kpbllla CHUMAeT TMPOOJEMBbI, CBSI3aHHBIE C OTJIOXCHHEM
nupo(OPHBIX COENUHEHUN M CHIDKAET OOIIYI0 KOPPO3HIO JTHUIIA pe3epByapa, KOTopas
MPOTEKAET U3-3a CYIb(OUIHBIX OCATKOB, MATAONINX CO CTATBHBIX KPBIII.

4. TlporHo3upyeMbIii CpOK CIIyKObI aTtOMUHHUEBOW Kpbilid gocTturaet 20 ser u



YIOBIIETBOPSIET HOPMATUBHBIM TPEOOBAHUSAM. ITO TMO3BOJSET MCKIIOYUTH 3aTpaThl HA
PEMOHT CTAJIbHBIX KPBIII W €XKeroaHo 3koHoMuTh He MeHee 150 Tteic.pyd. Cpox
OKYIIaeMOCTH JIOTIOJTHUTEIBHBIX KAMUTAIBHBIX 3aTpaT Ha COOPYKEHHE aTOMHUHUEBOM
KPBIIIHA COCTABIIIET OKOJIO 3,571ET.

Bonpoc. 5.8. Yuep6 or koppo3uu U IKOHOMHUYECKHE
OLleHKH 3(P(PEKTUBHOCTH MPOTHUBOKOPPO3HOHHOM

3aIUTHI CTATbHBIX pe3epByapoB PBC [2]

HecmoTpss Ha OONBIIONW OMBIT SKCIUTyaTalldd B HEPTSIHOW MPOMBIIUICHHOCTH
CTalbHBIX pe3epByapos Tuna PBC, B HacTos1Iee BpeMsi OTCYTCTBYIOT HCUYEPIIBIBAOIIUE
JaHHbIE, KOTOphIE ObI MOTJHM BCECTOPOHHE OXapaKTepH30BaTh yuEepO, KOTOPHIA
HAHOCUTCS  NIPOM3BOJACTBY M3-3a KOPPO3MOHHOTO  pAaspyLICHUS BHYTPECHHEU
IOBEPXHOCTU pe3epByapoB. OTOT yuiepO pas3inyaercs OT OJHOIO pe3epByapa K
JIpyroMy, 3aBUCUT OT HE(TSIHOTO MECTOPOXKIEHHUS, CBOMCTB a00bIBaeMON He(TH,
COCTaBa  KOPPO3MOHHO-arpeCCMBHOM  Cpenbl, TEXHOJOTMYECKOTO  Ha3HA4YCHMUs
pesepByapa, a TakXe IPUPOAHO-KIMMATHYECKUX  YCJIOBUM  OKCIUIyaTaluu
pe3epByapHbIX ITapKoB. boipnioe BIMSHUE HA MEXPEMOHTHBIN MEPUOJ dKCIUTyaTalluu
pe3epByapoB OKa3bIBaeT CTaausi pa3paboTku HeTAHbIX MecTopokaeHuil. Tak, Ha
OOJILIIMHCTBE MECTOpOXAeHU VYpana u [loBOMKBI MEXKPEMOHTHBIN TEpPUOJ
pe3epByapoB 3aMETHO CHIDKEH 110 CpaBHEHHMIO C 0e3aBapuilHBIM IEPHOJOM
IKCIUTyaTallMi pe3epByapoB B 3amanHoil CuOupH WM HEJABHO AKCIUTYaTHPYIOLIUXCS
HE(PTAHBIX MECTOPOKACHUH.

VYep0, npuunHAEeMbli BHYTPEHHEH KOpPPO3UEH pPE3EpBYapOB CKJIAIbIBAETCS W3
MHOTuMX (akTopoB, CpeAd KOTOPbIX BaKHEHIIYI0 pPOJb WIPAIOT Ha3HAYEHHE
KOHKPETHBIX PE3epByapoB B CUCTeMe HEPTEAOOBIYM M MArucTPalbHOIO TPAHCIOPTA
HEe(TH; CTOMMOCTb TEKYIIMX W KalUTaJIbHBIX PEMOHTOB pe3epByapa B JaHHOM
He(TenOObIBAIOIIEM  pallOHe;  CTOMMOCTh  CTPOUTEIBCTBA  PE3EPBHBIX U
JIOTIOTHUTEIBHBIX €MKOCTEH, HEOOXOAMMBIX Al HOPMAaJbHOTO (YHKIIMOHUPOBAHUS
cucTeMbl He(pTenOOBIYM M MAruCTPaJbHOTO TPAHCIOPTAa HEPTH; CTOUMOCTH yliepda
IIPUPOJIE OT SKOJIOTMYECKOTO 3arpsA3HEHNS OKPYKAOLIEN CPElbl IPH HETEPMETUYHOCTH

KpPOBJIM PE3EpBYapoOB U MOTEpsAX Jerkux (pakiuii HedTH, NpU aBapUIHOM H3JIHMBE



HeTU U CTOYHBIX BOJ, a TaKXKe 3aTrpar, HEOOXOJUMBIX Ha CO3/JaHHE HAJIEKHOU
CHCTEMBI NPOTUBOKOPPO3MOHHOW 3AIIMUTHI PE3EPBYAPOB C LENBIO MOJJICP)KAHUS HX
JUTUTENIbHON pab0TOCIOCOOHOCTH B T€UEHUE aMOPTU3AIMOHHOTO CPOKA.

Ilo wumerommMMcs HNaHHBIM, CPEAHUN MEXPEMOHTHBIM IIEPHOJ OSKCIUTyaTaluuu
pe3epByapoB KoJjebsercs A pa3HbIX HEPTEAOOBIBAIOIIMX PAlOHOB B 3HAYUTEIbHBIX
npenenax. Tak, mpu cOOpe M XpaHEHUH BBICOKOAT€CCUBHBIX HE(PTEH MECTOPOKICHHIA
VYpana u [loBOmKbs TEepBbIE OTKa3bl M3-3a KOPPO3UM HAYMHAIOTCSA uepe3 3-5 jer
sKCIUTyaTau. MeHee arpeccuBHble HE(DTH, HE COIEpPIKAIIUE CEPOBOAOPO/I BbI3BIBAIOT
KOPPO3HIO JHUII M KOPITyca pe3epByapa uepe3 5-8 JeT, XOTs KPOBJIS BEIXOAUT U3 CTPOS
naxe pasblie. Ha mectopoxnenusax 3anaaHoid CuOupu MEXpPEMOHTHBIN MEpUo]] elle
JIOCTaTOYHO BBICOKH, HO YK€ MMEIOTCS JaHHBIC O COKPAIIEHWH CPOKa Oe3aBapuUiHOM
CITyO0BbI pe3epByapoB U3-3a POCTa 0OBOJIHEHHOCTH HE(MTU M MOBBIIICHUS COAEPKAHUS B
HEW CEPOBOAOPO/IA.

HauGonbimii cpok ciry’0bl UMEIOT pe3epByaphl U pe3epByapHbIe MapKU CUCTEMBbI
MarvcTpajgbHOIO TPaHCIOPTa MOoAroToBAeHHON HedTH, mopsaka 15-20xet. OxHako, B
MOCJIeTHEE BPEMSI B CBSI3U C COKpaIleHHEM o0bheMa MepeKadykd He(PTH, MOBBIIICHUEM
BpEMEHHU HaXOXACHUs HEPTH B pe3epByapax B HUX HAYald BBIXOJUTH U3 CTOS JHUIIIA,
KPOBJISL ¥ Ja’K€ TIOHTOHBI U TJIABAOIINE KPBILIU.

Konebanuss maHHBIX MO MEXPEMOHTHOMY TMEPHOY OOBSCHAIOTCS €lIe U
30HAJIBHBIM XapPAKTEPOM pacCHpPeAEICHUs] KOPPOZUOHHOTO Pa3pyLICHUs JTHUIIA, CTEHOK
Y KPOBJIM OT BO3JEHCTBHSI Pa3jIMYHBIX 10 arpecCUBHOCTH cpei (HeTH, MoaTOBapHON
BOJIBI, Ta30BO3AYIIHON (a3el). M3-3a 3TOro pa3inuyHble KOHCTPYKTHUBHBIC 3JIEMEHTHI
pe3epByapa (mHHINA, HIDKHHAE, CPEIHHE W BEPXHHE II0SCa, KPOBISA) HE SBIISIOTCS
PAaBHOYCTOMYMBBIMU K KOPPO3HMOHHOMY BO3JECUCTBUIO HE(TENPOMBICIOBBIX CpE/,
MIOCKOJIBKY WX KOPPO3WOHHASI aKTUBHOCTH U3MEHSETCS OT OJHON HedTH K APYTrow, TO
COCTaBa OTAEJBHBIX KOMIIOHEHTOB CpEJbl, TEMIIEPATYPhl HAIpaJsieMOW B pe3epByap
n00bIBaeMOM 1 MOATOTOBJICHHON He(DTH, COCTaBa CTOYHBIX BOJ, PEKUMA IKCILTyaTaI[N
pe3epByapoB M, HAKOHEI, OT TEXHOJOIMYECKOro Ha3Ha4YeHUs pe3epByapa (mis
IPEIBAPUTEIILHOTO OTCTOSI, HE()TAHOW TOBAPHBIN HITH BOJISTHOM).

[Tpomienre mepuoaa HOpMabHOH (Oe3aBapHitHON) SKCILIyaTalldd pe3epByapoB
BEJIETCS Ha HEPTEHPOMBICIOBBIX JIByMsS HEPaBHOIEHHBIMHU IMyTSMHU: y4YalllEHUEM IO
CPaBHEHHI0O C HOPMaMM TEKyIIMX H KANUTAIBHBIX PEMOHTOB B MEPUOL
aMOPTHU3AIIMOHHOTO CpOKa, YTO YacTO SKOHOMHUYECKH HEI(PPEKTUBHO, a TaKKe
CO3/IaHMEM HA BHYTPEHHUX CTEHKAaX PE3€pPBYapOB CUCTEMBI IMTPOTUBOKOPPO3UOHHOU
3allUTHI, YTO SIKOHOMHUYECKH O0Jsiee OrpaBIaHo.

[IpakTuka CBUAETENBCTBYET, UYTO OCPEAHEHHAS CTOMMOCTh PEMOHTA pe3epByapa B



pacuere Ha 10Qv3 emkocTu paBHa, ctoumocTtu 4,7-5,0T meramia unu 30-40% ot
CyMMapHOW CTOMMOCTH pacxoja MeTajula Ha TOT K€ TMOKa3aTellb HOBOTO pe3epByapa
PBC-5000.UnpiMu cnoBaMu, kaxapie 15-2051eT Ha mpoMbIciiax pacxoayeTcsi CTOJIbKO
MeTajila ¥ CTPOUTEIHHO-MOHTAKHBIX PabOT, CKOJIBKO UX TpeOyeTcs sl COOPY>KeHUS
HOBBIX pe3epByapoB. [lo JmaHHBIM  3KCIUTyaTallud  pPe3epBYyapoB  Pa3IMYHOM
BMECTUMOCTH Ha HedTempombiciax 3amamHoii CHOUpPH CTOMMOCTH TEKYIIETO WIH
KalUTaJIbHOTO peMoHTa cocTtaBisieT B cpemHem 30-40% ot mnepBoHaYanbHOM
CTOMMOCTH HOBOTO pe3epByapa.

OdyeBugHO, mpomyicHHe Oe3aBapUilHOM OSKCIUTyaTallud pPEe3epBYapoB IMyTeM
CO3JaHUsl B HUX HAJICKHON MPOTUBOKOPPO3MOHHOM 3aIMThl TpeOyeT HEeMalbIX
CIMHOBPEMEHHBIX 3aTpaT, NpHYEeM Ha TMPAKTUKE YCTAHOBJIEHO, YTO CTOMMOCTH
KaueCTBCHHO BBIMMOJTHECHHOW 3allUThI OT KOPPO3WH OIHOTO pe3epByapa HE BHIIIC
CpemHEe CTOMMOCTH OJHOTO €ro peMoHTa, u mis pe3epByapa PBC-5000 okymaercs 3a
HECKOJIbKO JIET MPH YCIOBUHU, YTO TMPOTUBOKOPPO3HOHHAS 3alllUTa OTBEYACT CBOCMY
HA3HAYCHHUIO, T.C. OHA CTOMKA B pe3epByape He MEHee 5 JIeT.

[Tpu Hanmuuuu >PPeKTUBHO GYHKIIMOHUPYIOIIEH CUCTEMBI MPOTUBOKOPPO3NOHHON
3aIATHl PE3KO YMEHBINAIOTCS SKCIUTyaTallMOHHBIC 3aTpaThl B pe3epByapax, KOTOPHIC
BKJIFOYAIOT B C€0S CIIEAYIONINE JOPOTOCTOSIIIME OIEpalid B XOAE TEKYIIUX H
KAl TAJIbHBIX PEMOHTOB. TIPOIIapKa M Jera3alis UX BHYTPEHHEH TOJIOCTH; YIAJICHHUE C
BHYTPEHHEH TOBEPXHOCTH PE3EPBYapOB MPOIYKTOB KOPPO3UHU, KOTOPHIE MPU XPAHCHUH
CEPOBOJIOPOACOICPKAIICH HEPTH SBISIOTCA MHPOPOPHBIMHU, T.€. MPH KOHTAKTE C
KHCIIOPOJIOM BO3yXa CaMOBOCIUIAMEHSIIOTCS W TPU TOPEHHUH BBIICTSIOT CIKHA H
TOKCUYHBIN JIJIS1 JTFOZICH JTBIM-IBYOKHUCH CEPHI;, YAAJICHUE W OYHMCTKA JHHINA OT IIiama,
HEe(TSIHBIX OCTATKOB M TEX )K€ MUPOGOPHBIX OTIOKEHHUM.

Ha mpow3BoaCTBO 3THX, B CYIIHOCTH, MOATOTOBUTEIBHBIX IMEPE]I PEMOHTOM
OTIepalMii YXOAUT MHOTO BPEMEHH, Tpyaa U cpeAcTB. CleayeT UMETh B BHIY, YTO IS
MPOBENICHUS] OTHEBBIX pPAabOT B OTOM pe3epByape HEOOXOAMMO OCTaHOBUTh W
OTIOPOKHHUTH OT HE()TH COCEAHHUE pe3epBYyaphbl, KOTOPBIC BBIHYKJICHBI IIPOCTANBATh BO
BpeMsi PEMOHTHBIX paboT. Ecimu npuHUMaeTcs pemieHue O TPOU3BOJCTBE
IIPOTHBOKOPPO3MOHHOM 3aIUTHI (a 3TO ceiiyac BBEJACHO B 3aKOHOJATEILHOM IMOPSIIKE),
TO HY>KHO TPOBECTH OOJIBIION 00BEM BCIIOMOTATEIBHBIX PA0OT: YCTAHOBUTH CTOCUHBIC
Jeca WM TOJNbEMHHKH, BEHTWIALWIO, OCBemeHwe W T.J. M Ha 3TH paboThl
3aTpaunBaeTcs He MmeHee 15-20Hei.

Takum 006pazoM, B TEUEHUU ITOTO BPEMEHH TUTIOC BPEMsi, KOTOPOE 3aTpaunBacTCs
Ha caM PEeMOHT, pe3epByap 1-2 mecsma He skcmutyatupyercs. C apyroi CTOPOHHI,

COTJIACHO JCHCTBYIOIIMM HOPMaM, KOTOPBI€, KaK MPABUIIO, HE COONIOAACTCS, KaXK bl



pesepByap 0€3 U3OISAIUOHHBIX TOKPBITUNA JOJDKEH OYMILATHCA OT MPOIYKTOB
KOppO3uH, HEe(PTAHBIX OTIOXKEHUWH pa3 B aBa roga. Ho 3aunctka, ocobeHHO mpu
HAJIMYUU MHUPOPOPHBIX OTIOKEHUH, Mpolecc HeOE30MacHbI, 0YeHb TPYAOEMKHUH U
BPEAHBIN JUIs 310POBbs PAOOTHUKOB MPOMBICIIOB.

B 10 e BpeMms Hanmuuue Ha JHMINE, CTEHKaX U KpOBJE pe3epByapa 3alIUTHBIX
NOKPBITUH, CTOWKHX B TEUEHHE HOPMATUBHOTO BpeMeHHW skcruryatammu (5-10 ner),
NO3BOJISIET MPEAOTBPATUTh OOpa30BaHHE NPOAYKTOB KOPPO3UH, COKpPAaTUTh H
YOPOCTUTh OYUCTKY pe3epByapa OT HEPTAHBIX OTIOKEHUN U YBEIIMYUTh HOPMATUBHBIM
NEPUOJl €ro OYUCTKH. 3aluTa OT KOPpPO3WM [HUIIA, HWKHUX IMOSICOB M KPOBIH
pe3epByapa, IpH yCIOBUU KAYECTBEHHOTO HAHECEHMSI 3AIUTHBIX TOKPBITUN HA METaILI

H TICPUOJHUYCCKOIO HX 06HOBJ’ICHI/I$I, Jar0T OFpOMHbIﬁ TEXHUKO- SKOHOMUYCCKHUM

s dexkr.

Tema 6
3ammura HedTENPOBOAOB, BOJI0OBOIOB H IOA3€MHOI0 000Py/I0BAHUSI CKBAKHH
0T KOPPO3HUH.
Bonpoc 6.1. COBEPILIEHCTBOBAHUE METOAOB 3AIIUTbI
IMOJ3EMHOI'O OBOPYJIOBAHUS M BBIKUIHBIX TUHU CKBAKHH
OT KOPPO3HH [18]

AxTtyanbHON TpobieMoil Ha HedTenmpoMBbICIax SBISETCS 3allUTa 000PYIOBAHMS
NOOBIBAIOIINX CKBOXHH OT Koppos3uu. Koppo3moHHoe paspyiieHue o00pyaoBaHHUS
CKB&)XMH CBA3aHO CO MHOTMMH NPUYMHAMU, CPEAN KOTOPBIX OCHOBHYIO POJb UIPAIOT
(bU3UKO-XMMHUYECKHE CBOWMCTBA CpEfbl, XapaKTep pachpeieieHusi OTIAEIbHBIX ¢a3
cucteMbl TMNa HedTh -BOJA - Ta3 APYr B ApYyre, sIBJICHUS CMayMBaHMS Ha Pa3TMUHbIX
IpaHMIAX pa3liena, BIMSHUE OCHOBHBIX JENOJIAPU3ATOPOB - CEPOBOAOPOAA H
KuclIopoaa. XOTsS KOPPO3MOHHBIE CBOWCTBA JOOBI3aeMbIX HE(PTH, ra3a M BOJIbI
OTpeAeNAIOTCS (PU3NKO-XUMUYECKUMHU CBOMCTBAMH 3THUX TPEX COCTaBISIOIIUX U, B
NEPBYIO0 O4Yepelb, OYEBUIHO CBOMCTBAMU BOJHOM (Da3bl, OJHAKO pe3yJIbTUPYIOIIAS

arpe€CCMBHOCTDb 9TOM CHOXKHOM CMECH BO MHOTOM 3aBHCHUT OT psada BHCHOIHUX H



BHYTPEHHUX (DAKTOPOB, CBA3AHHBIX C KOHKPETHBIMU YCIOBUSMH pa3padOTKu H
IKCIUTyaTalui ApPIAHCKOTO HE(PTSIHOTO MECTOpOXIeHHs (MOCIEACTBUS TMPUMEHEHUS
XUMHUYECKH aKTUBHBIX TEXHOJIOTMYECKUX >KUJIKOCTEU, BO3JAEUCTBUE TEPMOOAPUUECKUX
YCIIOBHI, COCTAaB U BJIAKHOCTh TPYHTOB, KAYECTBO CTAIH U IPYTHE).

[Ipouiecc KOppO3WMM TMPOCIEKUBAECTCS HA BCEM IyTH JBUWKEHHUS J10ObIBaEMOM
NPOAYKIMH CKBAKUHBI OT MPU3a00MHON 30HBI O aBTOMATU3UPOBAHHOW TPYIIIOBON
3aMepHoi yctaHoBkH (AI'3Y) o cxeme:
nephopupoBaHHas IKCILTYyaTalIMOHHASI KOJIOHHA - HACOCHOE 000pYyA0BaHKUE - HACOCHO-
kommpeccopubie TpyObl (P1KT) ¢ ycrheBoii apmaTypodd - BBIKHAHAS JIMHUS
(vHIUBUAYaAIBHBIA He(TECOOPHBIH TPYOOIPOBOJ OT YyCThs CKBakuMHBI 10 AI'3Y). B
KOPPO3MOHHOM OTHOIICHHM YKa3aHHBIE Y4aCTKH CXEMbl HepaBHOMpouHbI. Hambonee
MOJBEP>KEHbl  KOPPO3UMOHHOMY  Pa3pyLICHUIO BBIKMJHBIE JIMHUM J10OBIBAIOLIUX
CKBaXMH. be3 Hamiexamen 3aluThl KOPPO3UOHHOE PAa3PYLIECHHUE BBIKUIAHBIX JIMHUN
NPUBOJAUT K OOpPa30BaHUIO CBUIICH, KOPPO3UOHHOMY PpACTPECKUBAHUIO M JAPYTHM
BUJIaM OTKa30B, a WMHOIJa M K 3arpsA3HEHUIO0 OKpykarouiedl cpeabl. JIMkBumanus
OTKa30B BBIKUIHBIX JUHUN TpeOyeT OONBITNX MaTepHATbHBIX W TPYAOBBIX 3aTpar,
COMPSDKEHAa C MPOCTOSIMU JTOOBIBAOIIMX CKBaXWH. I[loaTOMy OCHOBOM OOpBHOBI C
SBISIETCSL CUCTEMa MPOQPIIAKTHYCCKUX MEPOIPHUATUNA 10 TPOTUBOKOPPO3HOHHOMN
3allUTE€ BBIKUJHBIX JHMHUH M OOECHEUYEeHHIO SKOJOTMYECKOW O€30MacHOCTH HUX
AKCILTyaTalUu.

PaccnenoBanue 0Tka30B HEPTENPOBOAOB PA3IUUYHOIO AMAMETPA M Ha3HAUYCHMS,
Hanpumep, nposoaumoe peryisipao ¢ 1995r. 8 HI'ZIY "Apnannedts”, mokasbiBaer,
YTO W3-3a BHYTPEHHEH KOPPO3UH B roJ mpoucxoauT 65-85%otka3oB. U3-3a Hapy)HOI
koppo3uu TpyO mpoucxoaut 10-30% oTka3oB, a BCIEACTBUE pa3pylIeHUs] CBapHBIX
mBoB 5-10% oTka30B. YcTaHOBIEHO, YTO HApY)KHAsI KOPPO3HUs, B OCHOBHOM, 3aBHCHUT
OT CpOKa »JKCIUTyaTallud TpyoOornpoBoaa. MeHee mpenckazyeMo KOPpPO3UOHHOE
paspyiieHrue TpyO MO CBapHBIM [IBaM (CTBIKaM), MOCKOJBKY Ha WX MEIOCTHOCTB
JOTIOJTHUTENBHO BIMSIOT KAYECTBO CBAPKU M CBOMCTBA MEPEKAYUBAEMOM  KUIKOCTH.
WHTEHCHBHOCTh BHYTPEHHEH KOPPO3MH M3MEHSETCS B OYCHb NIMPOKOM Jnana3zone (0T
0,007 10 2,5MMm/roj, a nHOTAa U OOJICE) U, IPH MPOYHUX PABHBIX YCIOBHSIX, 3aBUCHUT OT
(bU3UKO-XMMHUYECKUX CBOMCTB J0ObIBaeMOM mNpoaykiuuu. Ha OTAeNbHBIX IIOMAIsaX
ApIaHCKOTO MECTOPOKICHHS BBISIBICHBI KPYMHBICE 30HBI W HEOOJBIINE OYard C
HanOoJiee HHTEHCUBHOW KOPpPO3WMEH BBIKMAHBIX JHHUN JOOBIBAIOIIMX CKBaKHH.
AHaM3 UMEIIIUXCS  JIaHHBIX, MOJYYEHHBIX TMPU  SKCIUTyaTalldd  CKBaXKUH,
HAXOJIAIIMXCS B TAKMX 30HAX, MMOKa3aJl, YTO MOBBIIIEHHAs KOPPO3Us BBIKUIHBIX JTUHHMI

CBsI3aHA C T'eOJIOTO-TIPOMBICIIOBBIMU OCOOCHHOCTSMU Pa3pabOTKH 3ayiexei (HaIu4ne B



COCTaBe MPOAYKTHBHBIX MOPOJ MUPUTA, 3aKaYWBAHHUE I MOJICPIKAHUS TIIACTOBOTO
JABJICHUSI TIPECHON BOJIBI M3 MOBEPXHOCTHBIX BOJOEMOB, PA3BUTHE HA 3THX Yy4acTKax
npoiiecca cynbdar peaykuuu). B mpeaenax 3Tux 30H W oyaroB umeercs okoso 250
CKBQXMH C BBICOKOW YaCTOTOW OTKA30B BBIKMIHBIX JMHHUM, MPUYEM HA BBIKHIHBIX
JVHUSIX HEKOTOPBIX CKBOKHUHAX MPUXOIUTCS JTUKBUAUPOBATH MO 2-3 1 60JIee 0TKA30B B
TO/I.

B HI'AY "ApnannedTs" wucnonb3yercs JBa OCHOBHBIX  HaIpaBJICHUS
MPEAOTBPAIICHUSI OTKA30B BBIKUAHBIX JIMHHUM — 3aMEHa TPyO BBIKHIHBIX JIMHUHA C
KOPPO3UOHHBIM HW3HOCOM Ha HOBBIE M HWHTHOUTOpHas 3amuTa OOOpYAOBAaHUS C
TIOMOIIIHIO0 XUMHUYECKUX 00paOOTOK CKBaYKUH.

Jlnst orieHkH 3(PGEKTUBHOCTH MPEAYIPEKICHUS] OTKA30B BBIKUIHBIX JIMHUNA MyTEM
3aMEHbI TPyO Ha HOBbIC (B IUIAHOBO-TIPEAYIPEIUTCIIEHOM IOPSIKE WM  IPH
JIMKBUIALMU OTKA30B) MMPOBEJCH aHAIN3 00BEMOB PadOT 1O 3aMeHe TPYO U JMHAMHUKE
OTKa30B BBIKMIHBIX JTUHUH. 1111 3TOr0 Ha HedTenpombiciae NeS Oputa BeIOpaHa rpymmna
13 27 CKBaKHH C BRICOKOW KPATHOCTHIO OTKA30B BBIKH/IHBIX JIMHUN (CpEIHSS KPAaTHOCTh
OTKAa30B TI0 TPYIIE ONMPEAesIach OTHOIMICHHEM CYMMAapHOTO KOJMYECTBA OTKA30B 3a
rOJl K YMCIIy CKBXUH B BBIOpaHHOW rpymre). TpyObl BBIKUIHBIX JIUHHHA 3aMCHSITUCH
YaCTUYHO WJIM TOJHOCTHIO, MPUYEM Ha aHAIM3HPYEMBIX CKBOKHWHAX XHMHUYECKUE
00paboTku nHTHONTOpaMu Koppo3uu B 1995-1998 . He mpoBoAMIHCE.

B 1abn.38 npuBeaeHs! cBeeHNs O KPAaTHOCTH OTKA30B BBHIKUIHBIX JIMHUW U CTETICHU
3aMeHBI TPYOOTIPOBOIOB B TIPOIIEHTHOM OTHOIICHUH K OOIIEH AJTMHE BHIKUIHBIX JIMHUN.

[lepBoHavYalbHO CpemHSISI KPaTHOCTh OTKAa30B BBIKUIHBIX JUHUW OblJIa OYEHB
BbicOkOW M B 199%. cocraBmsuia 1,48. K 3ToMy BpemMeHU BCIEACTBHE WHTEHCHBHOM
BHYTPCHHECH M BHEIIIHEH KOPPO3WH, TPEOOBAIIOCH NMPOBECTH PEMOHTHBIC PaOOTHI IO
3ameHe Oosiee 50% NPOTSHKEHHOCTH BBIKMJIHBIX JIMHUN CKBaXMH. OJIHaKO U3-3a
CJIO’KHOTO (pMHAHCOBOTO ToJiokeHus 3a 1995r. 6put0 3ameneno nuinb 12% ot ob1eit
NPOTSHKEHHOCTH BBIKMJIHBIX JIMHMH. OTOTO KOJIMYECTBAa OKa3ajoCh COBEPIICHHO
HEJIOCTATOYHO, YTO OTPa3wiIoch yBenndeHueM B 1996r. konnyecTBa oTka3oB Ha 42,5%
M0 CPaBHEHHUIO C MPEIbIAYIINM, a CpEAHssI KpaTHOCTh OTKa30B coctaBmia 2,11.B 1996
I. POBEJIEHBI OoJbIIMe PabOTHI MO 3aMeHe MoYTH MoNoBUHBI (48%) MpoTsHKeHHOCTH
BBIKAIHBIX JIMHUNA CKBAXXKWH C HAHMOOJBIINM KOJIMYECTBOM OTKa30B. 3ameHa 3a 1995-
1996 rr. BbikUAHBIX JUHUA B 00beme 60% HX MPOTSKEHHOCTH MMO3BOJIMIIA JIHUILb
MPUOCTAHOBUTHh POCT KOJHMYECTBA OTKa30B. CHIDKEHHME KPATHOCTH OTKAa30B HAdajo
MPOSIBIISITRCSL B mocienyromue 2 rtona. llocme mpoBemeHWs 3aMeHBl BBIKATHBIX
kommyHuKarui B 1997r. (17%)u B 1998r. (21%)xkpaTHOocTh 0TKa30B cocTtaBmia 0,78
U YMEHBIIUJIACh, 110 cpaBHeHUIO ¢ 3 996r. B 2,7 pa3a.

Ta0muna 38
CpenHee KOJM4Y€CTBO 0TKA30B U CTeNEeHb 3aMeHbI TPY0. BLIKHIHBIX JMHANR CKBAKHH
I'on CpenHsisi KpaTHOCTh | 3aMEHbI Cpennuii Bo3pact
OTKa30B BBIKHWJHBIX |BBIKHIHBIX 3aMCHCHHBIX
1995 1,48 12 15,2
1996 | 2,11 48 17,1
1997 (1,44 17 9,2




1998 |0,78 21 9,9

B o6miei cinoxxkuoct 3a 1995-1998r. Obu10 3aMeHeHO 98% BBIKMIHBIX JTUHUN 110
NPOTSHKEHHOCTH. OJIHAKO KOJMYECTBO OTKA30B BBIKMIHBIX JIMHUM OKa3aj1o0Ch OOJIbIe
OKHJIAEMOTO W PATUKAIBHOTO CHWKEHHUS YHCJIa OTKA30B HE Tpowusonio. [TpuamHb
OTKAa30B Ha paHee 3aMEeHEHHBIX JUHUAX 32 1998-1999rr. B OCHOBHOM HE CBSI3aHBI C
Koppo3uer (HecoO0ICHNE TEXHOJOTUH TMPOKIIAIKU JIMHUN, HECOOTBETCTBHE MeETalljla
TpyO, TOPBIBBI IO HEKAYCCTBCHHBIM CBapHBIM MiBaM). DddekT oT 3ameHbl TPYO
BBIKUHBIX JIMHUN 110 pacCCMAaTPUBAEMOM TPYIINEe CKBAXKUH COXPAHUTCS U B ONmKaifiime
rOJIbI, OHAKO ISl CTAOMIIbHON pabOThl BHIKUIHBIX JIMHUN HEOOXOIUMO NMPUMEHECHHE
UHTUOHTOPHOW 3alllMThl ISl MPEJOTBPALICHUS HUX KOPPO3HHM. YUYACTKU BBIKUIAHBIX
JUHUN ¢ HauOOJIbIIIEH YacTOTOM OTKa30B HEOOXOJUMO 3aMEHSTh Ha TPYObI U3 KOpPpO-
3MOHHOCTOMKHX MaTE€pUaJIOB.

[TockonpKky HamOosbIIee KOMMYECTBO OTKA30B BBIKUAHBIX JUHUN CBSI3aHO C
BHyTpeHHEW Koppo3ueir TpyOo, To B HIAY "Apnannedtr' OBUIM HCHBITaAHBI
MHOTOYHMCJICHHbIE ~CIOCOOBI  3alllUThl BHYTPEHHEH MOBEPXHOCTH TpyO MmyTeM
MPUMEHEHUsT HMHTHOUTOPOB Kopposuw. [lpwmw HTOM OJHOBPEMEHHO pPEIIAIMChH
JOTIOJIHUTEIBHO BOIPOCHI 3aIUTBl OT KOPPO3MOHHOTO pa3pylleHus OoOCaaHOMN
kosiouHbl, HKT u HacocHoro o6opyaoBanus. [lo cnocoOy no3upoBaHus B pa3iudHbIe
roJIbl KCTIOJB30BAIIUCH CIIEAYIOIINE TEXHOJIOTUH MPUMEHEHUSI HHTUOUTOPOB KOPPO3HH:

1. Ilepuoanyeckas 3aKkayka MHTUOUTOPA B IPU3a00IHYIO 30HY IJIaCTa.
2. HempepbiBHas momaya WHTHOUTOpa B 3aTpyOHOE MPOCTPAHCTBO CKBAKUHBI

J03UPOBOYHBIM HACOCOM.

3. Ilepuonuyeckoe 3akayMBaHUE B 3aTpPyOHOE MPOCTPAHCTBO KOMITO3UIUU U3
MHTHOUTOpA KOPPO3UH C PACTBOPUTEIEM MAJIOH MIOTHOCTH.

4. Tlogaya MHrUOWTOpa KOPPO3UHM B 3aTPyOHOE MPOCTPAHCTBO CKBAXHUHBI C
MOCJEAYIOIeH HUPKyIsauued (Wi 0e3 UUPKYISIUH) HWHTHOMTOpa M JT0OBIBaeMOM
MPOJYKLIUH CKBaXKUHHBIM HACOCOM.

[IpoBenenne mnepuonUyYecKoro 3akadyuBaHusi uHruOuTOopa Kopposuu B II3I1
ocylecTBisieTcss HacocHbIM arperarom tuna 1[A-320. [Ing nepeBo3ku MHrHOUTOpa M
IPOAABOYHON KHUJIKOCTU K CKBaXUHE HCIONb3yeTcss 2-3 aBTOLUCTEPHBI. 3aluTa
00Opy/OBaHUsI OT KOPPO3HHU OOECHEUYMBAETCA BBIHOCSIIMMCS BMECTE C J00BIBaeMO
KUJIKOCTBIO WHTHOUTOPOM TMOCJHE IMyCKa CKBaXXUHBI B paboTy. OmbIT IpOBEACHUS
NOJOOHBIX 00pabOTOK CKBa)XMH Ha ApPIAHCKOM MECTOPOXKJIEHUHU IO3BOJIUI BBISIBUTH
HE3HAYUTENbHYIO TPOJOJDKUTENBHOCTh 3allUTHOrO 3¢p@dexkra u3-3a OBICTPOro U
HETMPOHU3BOIUTEIHFHOTO BHIKOCA MHTHOUTOpPA KOPPO3UH (10 MUHIUMAIBHO HEOOXOIMMOM
IJIs. THTHOMPOBAHUS KOHIICHTPAIIMK) ¥ 3HAYUTEIBHBIX MOTEPh €ro M3-3a aJcopOuuu B
wiacte. CTouMOCTh 0Opa0OTKM CKBa)KMHBI BBICOKAsl U MOITOMY CIIOCOO B HACTOSALIEE
BpeMs HE TPUMEHSETCH.

B HI'ZAY "ApnanHedTs'  NOpPOBOAWINCH  HUCHOBITAHUS  WHAWBUAYaJIbHBIX
JO3UPOBOYHBIX HACOCOB ISl HENPEPBIBHOM MOJaul HHTMOUTOpa KOPPO3uH b 3aTpyOHOE
IPOCTPaHCTBO. B pe3ynbrare HMCHBITAHUN BBISBIEHO, YTO IPU HENPEPBIBHOM MoOjaye



MHTHOUTOpA KOPPO3UU B 3aTPyOHOE MPOCTPAHCTBO CKBAKUHBI IO3UPOBOYHBIM HACOCOM
obOecrieunBaeTcs ONTHMAJIbHBIM pacxoj peareHtra mpu BbicokoM (85% wu Ooiee)
IIOCTOSTHHOM YPOBHE 3alLIUThl 000pY0BaHMs OT KOppo3uu. Bmecte ¢ 3TUM NpOsSBUIUCH
U HENOCTaTKHu Merojaa. Tak, BpeMEHHOe MpeKpalleHue MOoJaud WHTHOMTOpa H3-3a
MOJIOMKM  JTO3UPOBOYHOTO  Hacoca OBICTPO  MPHUBOAMIO K  BO30OHOBICHHUIO
KOPPO3UOHHOTO pa3pyllieHHus 000pYyAOBaHMs CKBaKMHbI. [IposBisuiachk ysI3BUMOCTB
JO3UPOBOYHBIX HAaCOCOB OT OKpYXKarolleW TeMIeparypbl B 3uMHee Bpems. MaccoBoe
NpPUMEHEHHE JTOro cmocoba TpeOyeT OOJIBIIOr0 KOJMYECTBA JOPOTOCTOSIIUX
JO3UPOBOYHBIX HACOCOB W 3HAYUTENIPHOTO IepCcoHalla, a TakXkKe 3aTpar g HX
o0CITyKMBaHUs, IO3TOMY MHAUBUAYAJIbHbBIE JO3UPOBOYHBIE YCTAHOBKU IPUMEHSIOTCS B
HACTOsLIEEe BPEMs HA €IMHUYHBIX CKBA)KMHAX.

TexHonorus 3akauynBaHus B 3aTpyOHOE MPOCTPAHCTBO KOMIO3HUIIMH U3 UHTHOUTOPA
KOPpO3UU U YTJIEBOJOPOAHOIO PACTBOPHUTENS Majol TIUJIOTHOCTH 3aKIIOYaeTcs B
IPUTOTOBJICHUM MHTUOMPYIOUIEH KOMIO3ULMM C 3apaHee 3aJaHHOM IUIOTHOCTBIO M
KOHIIEHTpAaMel MHrUOUTOpa KOPpPO3WHM, MU 3aKauMBAaHMEM pacTBOpa B 3aTpyOHOE
npocTpancTBO. st Xxumuueckoil oOpaOOTKH CKBa)KHUHBI IMJIOTHOCTh MHTHOMPYIOLIEH
KOMIO3UIIH JODKHA HE3HAUUTEIBHO MPEBBIMIATH MJIOTHOCTH IUIACTOBOW JKUJIKOCTH B
3aTpyOHOM IpocTpaHCTBE. B mporecce o4eHb MEAJIEHHOTO OCENaHUs U3-32 Majoro
pa3ianuurs B IIIOTHOCTH U AUPPY3UN HHTHOUTOpa KOPPO3UH B 3aTPyOHYIO )KHJIKOCThH Ha
IpUeM Hacoca IMOCTYMaeT MPOAYKLHs, oOOramieHHass MHTHOUTOpoM Kopposuu. [lpu
ATOM, YEM MEJIJIEHHEE TPOUCXOIUT BBIHOC MHTUOUTOPA, TEM MPOJOJKUTENbHEE dPPEKT
3aIUThl 000PYI0OBaHUS CKBaXXMHBI OT KOppo3uu. [lepBble NpOMBILUIEHHbBIE UCTIBITAHUS
obu mipoBeneHbl B 1984-1986rr. B kauecTBe MHTHOUTOPOB KOPPO3UN B KOMITO3UIIUU
ucnonb3oBamuck Kopek-cut-7798, 7755, AHII-2M, HUKHC-AsHUIIUwedTs. B
KayeCTBE PACTBOPUTENS HUCIIOJIb30BaICs HecTaOmibHbI OeH3uH Kapmanosckoro HII3
mroTHOCTEI0 720 Kr/mM°. COOTHOLIEHHE MHIHOMTOpA M PAcTBOPHUTENS, KAaK IPABHIIO,
BbIOMpanock 1:1wmum 2:1, Tak, 4ToObI IIOTHOCTh HHTUOUPYIOIIEH KOMITO3UIIMU ObLIa HE
6omnee 850kr/m".

B xaudectBe npumepa, Ha puc.20, mokazana 3¢ PEeKTUBHOCTD 3aIUTHI 000PYI0BAHUS
CKBa)KMHBI OT KOPPO3HH IOCJIE 3aKaUNBAaHNS HHIMOUPYIOLEH KOMIO3UIMM B 3aTpyOHOE
MPOCTPaHCTBO. BrIHOC MHTHOMTOpA BBICOKUHN B MepBble 3-4 CyT., 3aTeM KOHIICHTpAIUs
MHTUOUTOpA CHIKACTCS, 4YTO BEIEeT K CHIKEHUI0 3()PEKTUBHOCTH 3alUTHI
00OpyIOBaHUsl CKBAXHUHBI OT KOPpOo3uU. OMBIT MPOBEIEHUS 3aKAUKU MHTHMOUPYIOIINX
KOMIIO3UIMI NOHWKEHHOW INIOTHOCTH B 3aTPyOHOE MPOCTPAHCTBO CKBAXKUHBI ITOKA3aJ,
9TO CTaOWJIbHAS 3alUTa OT KOPPO3UH ATHUM CIOCOOOM O00ECIeUrBACTCS TOJIBKO TMPHU
CTPOTOM COOJIIOICHUN IEPUOANYHOCTH 00pabOTOK CKBaXUH. [y yciioBuit ApJaaHCKOTo
MECTOPOXKAECHHUSI O3TOT CHOCOO MEPCHEKTHUBEH, HO IIHPOKOE €ro BHEAPEHUE
C/IEPKUBAETCSI OTCYTCTBUEM BBILIEYKA3aHHBIX JOPOrOCTOSIINX HUHTHOUTOPOB KOPPO3UU
, TJ1aBHBIM 00pa3oM, pacTBOPUTEIIS.

B cBs3u ¢ pa3paboTKON HOBBIX OTEUYECTBEHHBIX HWHTHOMUTOPOB KOPpPO3WUU B
71a00pAaTOPHBIX YCIOBHUSX HCIBITAHO HECKOJIBKO pPEAareHTOB M BBISABIEHBI HauOoiee



s dexkTuBHBIE HUHTUOMTOPBHI Koppo3uu - cepun Hedrexum u CHIIX-6014MC wu

MPCMIOKEHbI TEXHOJOIMHM HUX IMPHUMCHCHUN. HpOMBICJ'IOBBIC HCIIBITAHUSI TEXHOJOTHUM

npoBoagTcs ¢ 1995r. Ha rpymme u3 32 ckBaxud Hedrenpombicia -N"7 (AkuHeeBCKHit

yuacTok Hwukomno-bepe3oBckoil mmomanun). Jlo mpoBeneHns UCTIBITAHUN SKCILTyaTaIus

BBIOpAaHHBIX CKB&KHUH XapaKTEpU30BajJach BBICOKOW YACTOTOM OTKA30B BBIKUIHBIX

nuHuii. CpenHssi KpaTHOCTh 0TKa30B coctaBuia 1,448 1995r. bonbinoe Koau4ecTBo

OTKa30B BBIKMAHBIX JUHUHA OOBSICHSICTCS BBICOKOM KOppOBHOHHOﬁ arp€CCMBHOCTBIO

MOMYTHO J0OBIBAEMBIX BOJ. IOCKOJBbKY Ha AkuHeeBckoMm ywacTke s [T/

IJIMTCIIBHOC BPCMs HCIIOJIB30BAJIaCh IIPCCHAdA BOJAa H3 IMOBCPXHOCTHBIX BOJOCMOB.

[Tonoxenue ycyryousieTcsi pa3BUTHEM Ha ydacTke mpolecca cyibdarpeaykiut B [1311

CKBa)XHH, KOTOpBIﬁ COIMIPOBOXKAACTCA YBCIMYCHUCM COACPKAHHA CCPpOBOAOPOJA H

pOCTOM KOJHMYeCTBa Cyib(aT-BoccTaHaBmmBarommx Oakrepuit (CBB), comepxanue

KOTOPBIX JOCTUTAET 10’ - 10 kierox B lem® 106bIBaEMOit KHIKOCTH.
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Puc. 1 -DddexTuBHOCTH 3alTUTHI 000PY1I0BaHUS OT KOPPO3UHU CKBAKUH
ApIJIaHCKOTO MECTOPOXKIACHHS ITOCIIE 3aJTMBA MHTUOUPYIOIIEH KOMITO3UIINN
MOHWKECHHOU IJIOTHOCTHU B 3aTPYOHOE MPOCTPAHCTBO

1 - conepkaHre MHTMOUTOPA KOPPO3UH B JIOOBI3AEMOM JKHAKOCTH; 2 - 3alllUTHBIN
ekt oT Koppo3uu

Pe3ynbrarhl XuMuueckux 00pabOTOK MHTMOUTOPOM KOPPO3UHM IO OIMBITHOM rpyIine

CKBaXMH AKHHEEBCKOTO yY4aCTKa 3a

1995-1998 rr.

IMPHUBECACHDBI

Bausinue xumu4yecknx 00padoTOK HA YACTOTY OTKA30B
BBIKU/IHBIX JIMHHMI CKBAKUH

I'on |Kpatnocts|Cpennee Cpennuit
bl OTKAR0OB KOMNYECTRO DACXOT
1QC (1 A/ n N-< Q0 1

B Tab01.39
Tabmania 39
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W3 npuBeneHHBIX pe3yiabTaToB BUAHO, 4TO 32 1995-1996rr. KpaTHOCTH OTKAa30B
MOCTETNIEHHO yBenu4uBajgach U coctaBmsuia 1,44-1,530Tka3a B roa. Ha HexoTOphIX
CKBOKMHAX BBIKUJHBIC JIMHUW PEMOHTHUPOBANIUCHL 2-3 pas3a, MNpU OTOM 3aMeHa
M3HOIIICHHBIX TPYyO Ha HOBBIC MPOBOIMIIACH TOJHKO HA OTIENBHBIX ydacTKax. [lepBas
00pa0oTKa CKBaXMHBI HHTHOMTOPOM KOppo3uu mpoBeneHa B konue 1995 r., a
HIMPOKOE UX HMCIMOb30BaHue npuiuioch Ha 1997-1998r. [lonoxutensHoe BIUsHUE
XUMHYECKUX 00paboTOK OBICTPO TPOSBHUIOCH B YMEHBIICHWHM YHCIA OTKA30B
BBIKHJIHBIX JUHUN. KpaTHOCTh 0TKa30B BBHIKMAHBIX JUHUN B 1998T. cHu3miace B 8
pa3 mo cpaBHeHuto ¢ 1996r, a cpenuuii nmepuoa MexIy oopaboTkamu coctaBmi 3,3
Mec.

B nporiecce oTpabOTKH TEXHONIOTHIA MPOBEACHUS XUMUYECKUX 00paO0OTOK CKBaKUH
OBLITM BBISBJIICHBI ONTUMAJIbHBIE pacxoisl MHrHOUTOpa. CpeaHuit pacxos HHTHOUTOpA
KOppO3UHU Ha OJIHYy 00pabOTKy MeHsuics B mupokux mpenenax ot 98,18 1995r. no
151,2kr B 1997r. OntumanbHas JT03UPOBKA COCTABIISIET JJISI HHTHOUTOPOB KOPPO3UU
Hedrexum 20-30 /v’ no0bsIBaeMOM kuakocTH. OOO0OIIECHHE OMNbITa MPOBEACHUS
XUMUYECKUX O00pabOTOK CKBaXMH TIO3BOJIMJIO BBIABUTH HamOoliee MpHUeMIIEMbIC
TEXHOJIOTUH OOpaOOTKM CKBAXWUH B 3aBUCUMOCTH OT WX [1e0MTa, JUHAMHYECKOTO
YPOBHS U CIIOC00a IKCIUTyaTaIlHH.

B ckBaxkmHax, 00O0pYIOBaHHBIX CKBOKMHHBIMH INTAHTOBBIMH  HACOCHBIMH
ycranoBkamu (CIIHY) ¢ ne6urom menee 50 M/cyT., HOMYyCTHMO TNpOBEICHHE
00paboOTKH MO YIPOIIEHHOW TEXHOJOTHUU MyTEeM 3aKauMBaHUSI HHTUOUTOpPA KOPPO3UH B
3aTpybOHOoe mpoctpaHcTBo (mpu auHamudeckoMm ypoBHe 300-600M u Goinee). Ecnum
00BbeM 3aTpyOHOIO IMPOCTPAHCTBA HE3HAUYMTEIbHBIN (IIpu AuHaMH4YeckoM ypoBHe 100-
300 M), TO pekOMeHayeTCs 3aKadaHHBIH WHTHOMTOpP MPOJABUTH 10 TpUEMa HACOCA.
Haubonee »oddexktnBHa xumudeckas o0paboTka, Korga TOCHE 3aKauWBaHUS
UHTHOUTOpAa B 3aTpyOHOE TPOCTPAHCTBO CKBAXUHBI CO3JACTCS  LUPKYJISALUS
IITAHTOBBIM HAcocoM. B mepuoa mupkynsuuu B TeueHHe 4-24 9acoB MPOUCXOAMT
paBHOMEPHOE TEpPEeMENINBAHUE peareHTa B JOOBIBAEMOW KUIAKOCTH, Ha TTOBEPXHOCTH
obopynoBanus (GOPMHUPYIOTCS TPOYHBIE aCOPOIMOHHBIC CIIOU MHTHOUTOPA KOPPO3HH,
a TocJe MyCcKa CKBRXHHBI B pab0OTy MHTHOWUTOpP KOPPO3WH MEIJICHHO TMOCTYyMaeT Ha
IIpUEeM Hacoca BMeCTe C HEThIO U3 3aTpyOHOTO MPOCTPAHCTBA.

Jlnst ckBaxkwH, o6OopymoBaHHbiXx YOI[H, pexomMeHAyIOTCS MepUOaNYECKHe
XUMUYECKHE OO0pabOTKH TyTeM 3aKayMBaHUS B 3aTPyOHOE TPOCTPAHCTBO yAAPHOM
7036l MHTUOMTOpPA KOPPO3WU B COCTOSHUHU TMOCTaBKUA. ODTOT CIOCOO BO3MOYKHO
npuMeHsaTh npu  auHamudeckux ypoBHsAX 100-300 M, ogHako mnpojaBiIvMBaHUE
3aKa4aHHOTO WHTHUOWTOpa JI0 MpHeMa Hacoca MO3BOJSET MOBBICUTH 3(P(HEKTHBHOCTH
oOpabotku. I[lpu maunammyeckux ypoBHsax 300-600 M mpopaBivBaHue HHTHOUTOpA
KOppO3WU [0 TpHeMa Hacoca TPOBOJIUTh HEXKEIATENbHO, TOCKOJIbKY OOBIYHOE



3aKauMBaHWE MHTUOMTOpa B 3aTpyOHOE mpocTpaHcTBO 3(dextuBHee. Hemomyctrumo
POJABIMBATH UHTMOUTOP KOPPO3HH A0 MPUEMa HACOCA, €CJIU TMHAMUYECKUN YPOBEHb
B ckBakuHe Hrke 600 M m3-3a OBICTPOro MOCTYIUICHHS €ro B Hacoc. B mogoOHBIX
CIIy4asiX JOMYCTUMO HCIOJIb30BaHHWE OOBIYHOW 3aKauku B 3aTPyOHOE MPOCTPAHCTBO
cKkBaxuHBI, eciim ee aeout meree 100 1/cyt. J{ns 3amemieHus: pacxoja HHIHOUTOpa B
BBICOKOZICOMTHBIX CKBaxHHax (Oomee 100 M/cyT.) pekoMeHmyercs mepemyck 2 M
KUAKOCTH uepes nepenyckHoi kinanan u3 HKT B 3aTpyOHOe npocTpaHCcTBO.

B HI'1Y "Apnannedts” 3a 1995r. npousonuio 667 0TKa30B BRIKUAHBIX JIUHUNA Ha
285 cxkBaxunHax (puc. 29). 3a c4er aKTUBHOTO IMPOBEICHHUS XMUMHYECKHX 00pabOTOK
CKBQXMH MHTUOMTOPAMU KOPPO3UM DPAa3IUYHBIMM METOJAAMH U IyTeM 3aMEHbI
U3HOUIEHHBIX TPYO HA HOBBIC, KOJUYECTBO OTKA30B BBIKUJHBIX JIMHUN YyJaJIoCh
cHu3uTh B 1998r. B 1,3 paza, npu 3TOM KOJIUYECTBO CKBAXKUH C BBICOKOM 4acTOTOU
OTKa30B YMEHBIUIOCH B 1,2 pa3a.

C poctoM OOBOJHEHHOCTH JOOBIBAEMOW MPOJIYKLMHU, YBEJIMYEHUEM B HeEH
cepoBojopoaa u CBb nmpoucxoaut o6pazoBaHue OTI0XKEHHUI COJIEH CI0KHOTO COCTABA,
pa3BUBAIOTCS TPOIECCHl KOPPO3MM Ha TMOBEPXHOCTH HACOCHOTO 00O0pYyIOBaHMUS,
mranrax, HKT, 4ro npuBoauT K MpEeXIEBPEMEHHBIM OTKa3aM MW CHUKECHHIO
MEXKPEMOHTHOTO mepuoaa padbotel ckBaxkuH (MPII). OcoOeHHO pe3ko B MOAOOHBIX
cinyuasx cHmkaetcss MPII ckBaxun, obopynoBanubsix YOIIH. Ananu3 BbIxoga u3
ctpos 46 ycranoBok JIIH ma 13-TM MHOTOPEMOHTHBIX CKBOXKHMHAX AKHHEEBCKOTO
yuacTka 3a 1992-1998rr. nokasan, uro 13-28%peMOHTOB NpUXOIUTCS Ha CHUKEHUE
nebuta u3-3a CKkBO3HOM s3BeHHOW Koppo3un HKT: 9-19% pemoHTOB cocTaBiser
KOPPO3MOHHOE pa3pyIIECHHE HACOCA, DJIEKTPOJBUTATENs], TUAPO3AIIUTE U Kabens; 17-
25% 0TKa30B CBSA3aHO C 3aKyMOPKOI MPOXOAHBIX KaHAJIOB (PUIbTPa U pabOUYNX OPTaHOB
Hacoca OTJIOKEHUSIMH, COJEPXKAIMMU THUIIC, CYJIb(Ua xene3a, MPOAYyKThl KOPPO3HH,
TBEpJIbIE YIJIEBOJOPOJbI, MEeCOK M TIUHHUCThIE 4acTuilbl, 20-33% pemonto YOIIH
HETIOCPEJICTBEHHO HE CBSI3aHBI C KOppo3wed oOopymoBaHus (BBIXOJ H3 CTPOs
AIIEKTPUYECKON YaCTH YCTAaHOBKHU, MEXaHHMUECKHE MOBPEXKACHUS KaOemsl WiIH Kpemnexa,
HEKaueCTBeHHass cOOpKa YCTaHOBKM BO  BpeMs  PEMOHTa, HapyluieHue
TEXHOJIOTUYECKOT0 pexuma skcrutyartaruu). CHmxenne MPIT u3-3a KOppo3nOHHOTO
paspymienust obopynoBanus ckBakuH ¢ CHIHY Takke 3HauWTeNbHOE, HO OHO
CYILIECTBEHHO MEHBIIIE, YeM B CKBaXXHHAX, 000pynoBaHHbIX Y OIIH.

C xonma 1995. ObuIM MOBBIIEHBI TPEOOBaHMS K CBOEBPEMEHHON 3aMEHE
KOppenupoBaHHbIX TpyO, KauecTBy o00padotku HKT npu mnoazemMHOM peMoOHTE,
COOJIIOZICHUIO TEXHOJOTUU CIYCKOMOABEMHBIX omepainuil. OJHakO OCHOBHBIM
pesepBoM  moBbimieHuss ~ paborocnocobHocTn  HKT  sBunoch  mpoBencHHE
NEPUOJIMYECKUX XUMHUYECKUX O0OpabOTOK CKBaXUH HMHTHUOUTOPOM KOPPO3UM IS
CHMKEHUSI OTKa30B BBIKMAHBIX JIMHUKA CcKBaxuH. Ilpu Takux oOpaboTkax
OCYIIECTBIISIETCS 3amuTa OOOpYAOBaHHA HAa BCEM NYTHU JBWKEHHS HMHTHUOUTOpa OT
3aTpyOHOro mpoctpanctsa 10 AI'3Y. Ananu3 pe3yabTaToB MpOBEACHUS 00pabOTOK Ha
32 ckBaxMHaX AKHHEEBCKOIO YyyacTKa IoKa3aia, 4To uyuciao otkazoB HKT



YMEHBITIIIOCH B 2,15pa3a.

XuMudeckue 00pabOTKH CKBaXUH MO3BOJISIOT TAKXKE MPE0TBPAIIATh MOJTHOCTHIO
WA 3HAYUTENBHO 3aMEIATh OOpa3oBaHWE B HACOCE IIOTHBIX OTJIOKEHWUHU COJeH
CIIO)KHOTO COCTaBa, MPHUBOIIMX K MPEKICBPEMEHHOMY H3HOCY pabO4YHMX OpraHOB
Hacoca W oOTka3aM. MccieoBaHusi cocTaBa UM CTPYKTYPHI OTJIOXKEHHH W3 CKBAKUH
M0Ka3aJI0 YTO B IUTACTOBBIX YCIOBUAX (POPMHUPYIOTCS CYIb(HUI0-TUIICOBBIC, CYTb(PHUI0-
KapOoHaTHBIC WK CyNbdumo-necyanabie ocagku. OCHOBOW (HOpMHUPOBAHHS BCEX BUIOB
OCagKoB sBIsieTCs oOpa3oBaHue closi Cyiabduaa, kene3a Ha TOBEPXHOCTH
0o0OpyIOBaHMS B BHJE HaJeTa, MOJ KOTOPHIM HAaYMHAET HMHTECHCHBHO Pa3BUBATHCS
Koppo3usi. Ha moBepXHOCTh cios U3 Ccynb(duaa xene3a MpHIMNalT KPUCTAIIBI THIICA,
KaJbIUTa, mecok. OcoOeHHO omacHO o0pa3oBaHHE CYIb(PUAO-TIECUAHBIX OTJIOKECHUH,
BBI3BIBAIONINX MOBBINICHHBIN a0pa3uBHBIN H3HOC pabOYUX OPraHOB HACOCA.
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Puc29: PesynbTaThl XUMHUYECKHX 00PaOOTOK MO CHIKEHHUIO OTKA30B
BBIKHJTHBIX TUHUN CKBXXHUH. 1 - KOJIMYECTBO CKBAXKUH C OTKA3aMH BBIKUIHBIX
JUTHU: 2 - KOJUYECTBO OTKA30B BRIKUIHBIX JIMHUN CKBAXKWH, 3 - CPEIHEE
KOJINYECTBO (KPaTHOCTH) 00pabOTOK HA OJTHY CKBaXKHHY C OTKa3aMH
BBIKUIHBIX JTUHUH, 4 - 10JIs1 3aMEHBI BBIKUIHBIX JIMHUAN OT 00IIeH
MPOTSHKEHHOCTH

[loctyniienne wuHrHOUTOpa KOPPO3UM W3 3aTpyOHOTO MPOCTPAHCTBA IOCIHE
XUMUYECKON 00padOTKM CKBAXWHBI pa3pyliacT oOpa3yIImUACcs Ha TMOBEPXHOCTH
pabo4mx OpraHoOB Hacoca CloW cynb(duma xene3a W MpemaoTBpamaeT GopMUPOBAHUE
TUIOTHBIX OTJIOXEHHH CIIOKHOTO COCTaBa. B 3THX YCIOBHSX MECOK M TIMHHUCTHIC
YaCTHUIBI OyAyT BBIHOCHTHCS C TMOTOKOM JOOBIBAEMOH >KHIKOCTH HE MpUiIUMNas K
CTeHKaM oOopyaoBaHus. B ciy4yae BbIMaAeHWS W3 TOMYTHO JOOBIBAEMOM BOJBI
KPUCTAJUIOB THUIICA WM KalblIMTa K HWHTHOUTOPY KOPPO3WH CIEAyeT H00aBIISAThH
MHTUOUTOP cojieoTyiokeHus (tuna Mukpemnon wim Judonar).



OmneiT 3kcruryataunn YOIIH AKMHEEBCKOro y4yacTKa B YCJIOBHUSIX MHTEHCUBHOMN
KOppo3uH, 00pa3oBaHUs MECUYAHO-CYIb(MUIHBIX OTIOXKEHHM B Hacoce IMoKas3aji, 4To
MPII YOIIbI 6e3 npumeHeHnss XuMu4deckux o0padoTok n3meHsicst B 1995r. ot 166 10
812 cyT. u cocTaBisil B CpelHEM O HAOMIOAaeMbIM ckBakuHaMm 753 cyT. [IpoBeneHue
2-4 kpaTHBIX 00pabOTOK CKBaKMH B roj Mo3Boyuio yBenuuyuTh MPII 3Tux ckBakuH c
YOIIH no 1114cyrt. unu B 1,48paza B 1998r.

[locTynnenne B CKBaXXWHY arpecCMBHBIX M OMO3apa’K€HHBIX BOJI BbI3BIBAET
KOPPO3HIO AKCIUTYaTaIl[MOHHOMN KOJIOHHBI. Kopposuonnoe paspyuieHue
AKCIUTyaTAIMOHHOW KOJIOHHBI TIPUBOJIAT K MOTEPE TEPMETUIHOCTUA CKBAKUHBI, TPUTOKY
B HEE YYXKJbIX BBICOKOMHUHEPAIM30BAHHBIX BOJ. ODKCIUTyaTallMsl CKBaXUHBI B TaKHX
YCJIOBUSAX CTAHOBHUTCS HEBO3MOKHOW. Ha AxuHeeBckoM ydvacTke (30HE CaMoro
AKTUBHOTO TPOSIBJICHUS TOCJIEICTBUMA 3aKauyKW TMPECHBIX BOJ M3 MOBEPXHOCTHBIX
Bo0oeMOB U paszutusi CBb Ha Apnanckom mectopokaennn) B 1981r. Ob1T0 BBISBICHO
IECTh CKBAXKUH C HETEPMETUYHBIMU OOCAJHBIMU KOJIOHHAMU. [IMOTHOCTH MOMYTHO
n00bIBaEMOM BOJIbI B ATUX CKkBaknHax yBenunuuiachk ¢ 1010-1040m0 1090-1120kr/m°
MOCJI€ TIOTePU TEePMETUYHOCTH DKCIUTYyaTAllMOHHBIX KOJIOHH. JlomomHUTEhHBIC
UCCIIEIOBaHMs TOKa3alk, 4YTO CPOK OKCIUTyaTallid CKBAXHH O MPOSBICHUS
HErepPMETUYHOCTH KOJIOHH paBeH 11-15 mer m cocraBisier B cpeaHeM 12,5 ner.
WuTepBan HapyleHHs] TEPMETHYHOCTH OOCAJHBIX KOJIOHH HAXOAUTCS OOBIYHO Ha
rnyoune 1100-1400wm, T.e. HAa ypOBHE MOABECKH Hacoca wiu Hike ero a0 240wm. B
NOCJIEAYIONIME TOJbl 3TH TIOKa3aTeld MO0 ApJaHCKOMY YYacTKy IOJHOCTbIO
NOATBEPAUINCH MpU OOCIECTOBAHUM BHOBb MOSBISIOMIMXCS 2-3 CKBAXKHUH B TOJ C
HET€PMETUYHON AKCIUTyaTallHOHHOM KOJOHHOM. HerepMeTuuHOCTh 3KCITyaTallMOHHBIX
KOJOHH U3-3a KOPPO3MOHHOTO pa3pylIEHUs JUKBUIUPYETCS IIyTEM MPOBEICHUS
JOPOTOCTOSAIIMX KanmuTalnbHbIX peMOHTOB ckBaxuH (KPC). Ha HeCKOMbKHUX CKBaKMHAX
3a 1991-1996 rr. nposeneno 1o 2-3 KPC no JuKBUIAMK HETEPMETHYHOCTH
AKCIUTyaTaIlMOHHBIX KOJIOHH. [To3TOMY cTOomKa Ha mpoBenenrne MHOTOKpaTtHbIX KPC miis
MOJJIEPKaHUS 3KCIUTYTAlMOHHBIX KOJIOHH B pa0OTOCIIOCOOHOM COCTOSIHUU KpailHE He
adpdexktBHa. B TOAOOHBIX YCIOBUSX TPOSIBJICHUS KOPPO3UU IeJecoo0pa3Ho
POBOJUTH 3aIUTY IKCIUTYyaTAllMOHHBIX KOJJOHH MHTUOUTOPAMU KOPPO3HH.

[TpoBoaMMBIE TEpUOANYECKHE XUMHUYECKHEe 00pabOTKU Al 3alIUThl OT KOPPO3UHU
BBIKUJHOW JIMHUM U HACOCHOTO OOOPYIOBAaHMS CKBaXXUHBI OOECIIEUMBAIOT 3AIIUTY U
00caIHOI KOJIOHHBI B MHTEpPBAJIE MEKTPYOHOTO MPOCTPAHCTBA OT YPOBHS KUAKOCTH J10
npuema Hacoca. Jlyig yBelMueHUs HMHTEpBaia 3alluThl 00CaTHON KOJOHHBI OBLIO
PEKOMEHIOBaHO yBeIMunTh TiIyonHy mojasecku DIIH (ra 50 - 2001), a B cCKkBaKWHAX,
obopynoBannbix CIIHY, cnyckaTh 1NOAHACOCHBIE XBOCTOBUKHM JO  HIXKHHUX
neppopalOHHBIX OTBEPCTHI. AHAINU3 Pe3yJIbTaTOB XUMUYECKUX 00paOOTOK CKBaKUH
UHTHOUTOpaMU KOpPPO3UHU TOKa3bIBA€T, YTO TMpOBeIEeHHE OOpabOTOK MO3BOIUIO
3¢ (HEeKTUBHO MPEeNOTBPALATh KOPPO3UIO AKCIUTYyaTAIMOHHBIX KOJIOHH M 3HAYUTEIHHO
cHu3nuTh KomuecTBO KPC 1 pagukaibHO yMEHBIINTH KX MHOTOKPATHOE TIPOBEICHNUE.

Takum o6pazom, 6oprba ¢ KOppO3UEH MPU IKCIUTyaTallMM CKBAKUH MOXKET ObITh



b ¢deKkTuBHA HE TOJBKO IMYyTEM HCKIIOYEHHS] OCHOBHBIX NPUYHMH, €€ BBI3BIBAIOIINX
(mombop coBMeCTHUMBIX C TutacToBeiMH BOj it [II1J], momaBineHwe mporecca
cynb(darpenyKiuyd, HCHOJb30BaHUE O0OpYAOBaHUS M3  KOPPO3UOHHO-CTOMKHX
MaTtepuaioB), HO W  TMyTeM  3allUThl  WUHTUOMTOpAMH  KOPPO3UH  YKE
AKCILTYaTUPYIOLIErocsi 000pYyIOBaHUS CKBaXUH B YCJIOBHSIX €ro HWHTEHCHBHOIO
KOPPO3HOHHOTO pa3pyuieHus. [IpoBenenrue nepuoanyeckux oOpabOTOK CKBaXHH IO
pazpabdorannoi B HI'JIY "ApnannedTs" TeXHOJOTHH 00eCTICUMBAET HAJICKHYIO 3aLUTY
BBIKUJIHBIX JIMHUM CKBa)XMH OT KOPPO3HMOHHOIO paspyiieHus u aBapuil. [IpoBenenue
ATUX 00paOOTOK MO3BOJISIET B 3HAYUTEIBHOM CTENEHH MPEJOTBPATUTH KOPPO3UOHHOE
pazpymenne HKT u skcrutyatannoHHBIX KOJMOHH. Dddext Oe3aBapuitHOM pabOTHI
MOBBIIIACTCSI MPH CBOEBPEMEHHOW 3aMEHE H3HOIIEHHBIX TpPyO BBIKUIHBIX JIMHUHN
ckBakuHbl 1 HKT wnacocHbix ycrtanoBok. Iloctymiienune mHruOutopa KOppO3HH B
rTyOMHHBI ~ HAcoC TMO3BOJSIET OOECHeunTh 3alllUTy pabouux OpraHoB  OT
MPEeKICBPEMEHHON KOPPO3UM M TpeaoTBpaiiaer (GOpMUPOBAHUE IUIOTHBIX OCaJIKOB
HEOPTaHMYECKUX COJIeH, OCHOBOM KOTOPBIX SIBISETCA CyIb(UI Kemnesa.



Bonpoc 6.2.9KCIUVIYATAIIUSA TPYBOIIPOBOJAOB B

KOPPO3MOHHOCTOMKOM MCIIOJHEHUI HA IIPOMBICJIAX AHK

BAIIHE®Tb

Ha cerogusmmanit nenp B AHK bamnedts skcrumyatupyercs 24026 km
npOMBICHOBBIX TpyOompoBooB. Ilpuuem 30 % oT uMX uMcaa COCTaBISAIOT Tak
Ha3bIBAEMYIO TPYNIy pHCKa, T.K. padoTaroT cBhimie 15 jer, ¥ MMEHHO Ha HUX
HaOMoaeTcs: HauOoJblllee YUCIIO aBapuil U OTKa30B. B cpemnem, kaxablii roj Ha
HedrenpoBonax u BoaoBogax AHK bamuedts cinyudaercs Ooisiee 4eTbIpeX ThICSY
aBapuii, HECyIIMX OrPOMHBIN yIIepO SKOHOMHUKE NPENNPUATHS M OKpY’Kalolen
MIPUPOTHOM CpeJIE.

B 1memsx obGecneyeHuss MOTPEOHOCTH B CTPOUTENBCTBE HOBBIX M 3aMEHE
M3HOIIEHHBIX TpyOorpoBoaos Ha npeanpustusx AHK bamnedTs noctpoenst: B HI'TY
TyliMazaneTb - 1eX MO MPOU3BOJACTBY TMOKHX MOJUMEPHO-METAJUIMYECKUX TPYO,
nrnamerpom 60wy, nponsBoauTenbHOCTRIO 200ku/200; B HI'[IY UekmarymHepTs - 11ex
10 MPOU3BOJICTBY METAIIOMIACTOBBIX TPYO, AMaMeTpoM 99um, MPOU3BOAUTEIHHOCTHIO
200cu/e00, B HI'IY Okta0pbckaedTh - 1eX 1Mo ¢yTepoBaHUIO TpyO, IHaMeTpoMm
114vm, IPOU3BOUTEILHOCTHIO 15Qcml200; Ha  Hedrexamckom  3aBoje
HeTenpoMbICIOBOrO 000pyIOBaHuUs - 1IeX 1Mo ¢yTepoBaHuo TpyO, nuamerpamu 89 -
219vm, pon3BOAUTENBHOCTEIO 300KM/200.

BaxxHpIM MpeMMyIIECTBOM IE€XOBOW TEXHOJIOTMM SIBJIIETCSA  BO3MOYKHOCTD
MOJIYYEHHS] KAYECTBEHHOTO HM3OJISIIIMOHHOTO MOKPBITHSI C MOJHBIM MOOINEPAMOHHBIM
KOHTPOJIEM W TMPUEMKOW TOTOBOM MpOAyKUUH. B mOpuMEHseMbIX KOHCTPYKLHUAX
KOPPO3UOHHO-CTOMKUX TpyO COYETArOTCs HEOOXOJIMMbIE MPOYHOCTHBIE CBOMCTBA
Hapy>XHOM CHJIOBOM OOOJIOYKH C BBICOKOH XMMHUYECKOW CTOHMKOCTBIO BHYTPEHHEU
000JIOUKH K arpecCHBHBIM CpellaM He(PTempOMBICIOB. TpyObl MOJHOCTBIO TOTOBBI K
MOHTa)Xy B TPacCOBBIX YCJIOBHUAX M SKcIuryaTanuu. Cpok Oe3aBapuiiHON pabOTHI
TPYOONPOBOIOB U3 KOPPO3ZHOHHO-CTOMKUX TPYO rapaHnTupoBaH B Teuenue 15 - 20mer.

B mepwon ¢ 1993 mo 1999 romet B AHK bamuedts mpomoxkeno 3000 km
TpyOOINPOBOJOB B KOPPO3HOHHO-CTOMKOM HCIOJIHEHHH, YTO cocTaBiseT mopsaka 10
% oT AeicTByIOLIETO Mapka TPyOOIpOBOIOB.

Koppo3uoHnHo-cToiikue TpyObl MCHOJIB3YIOTCS, B OCHOBHOM, [IJISi CTPOMUTENIbCTBA
TpyOONpOBOJOB Ha Haubojiee KOPPO3MOHHO-OMACHBIX YYAaCTKaX: ISl CHUCTEMbI
HeTecOopa W BBIKMAHBIX JMHUNA THOKHE  IMOJUMEPHO-METAUIMYECKUE TPYOhI,
dyTepoBaHHbIE  CEKIMH,  METAJUIOIJIACTOBBIE  TPyObl;  JJIg  MOJABOJSALIUX
BBICOKOHAITOPHBIX TPYOOITpoBo1oB cuctembl [1T1]] ¢pyrepoBanHbie cekimu (Tadiuia).

3a mepuoj JKCIUTyaTallid KOPPO3MOHHO-CTOMKHUX TpPyOOINpPOBOJOB KOJUYECTBO
aBapuii, peTUCTPUPYEMBIX Ha TpyOompoBoaax cuctem HedTecoopa u I1I1]1, chu3unock
npakTuuecku B aABa paza. llo mamaeim HIAY, skoHomuueckuii 3¢ddext ot
NPUMEHEHHUsI KOPPO3HMOHHO-CTOMKUX TpyOormpoBoaoB coctasisieT oT 1700 no 3400
pyO/KM €XeToIHO.

VYuuTpiBasi BCE MOJIOKUTEIbHBIE CTOPOHBI MPUMEHEHHS KOPPO3MOHHO-CTOMKHUX
TpyOOIIPOBOJIOB, HEIb34 HE CKa3aTh 00 aBapUMHBIX CUTYAlUsIX, BO3ZHUKAIOIIUX MPU UX
sKkcrutyaTanuu. [lpuunHa TOMy, Kak MpaBWiIO, 3aBOACKOW Opak WJIM HapylIeHHE
npaBuil dKcIuTyatauuu. [Ipu 3ToM oTMeUeHbI citydan OTCYTCTBUS BXOAHOTO KOHTPOJI,
HapyILIEHUsl NMPaBUJIl TPAHCTIOPTUPOBAHMS M XpaHEHHUS TPyO, HAPYIIEHUS TEXHOJOTHH
cOOpKM B TpOIECCe MOHTaXa M TMpaBWJl JKCIUIyaTalldd KOPPO3UOHHO-CTOMKHX
TpyOonpoBooB.  OTCYTCTBYeT  HaJJIeXKalllMii  KOHTPOJIb 33 KAauyeCTBOM U



UCIIOJIb30BAaHUEM KOPPO3MOHHO-CTOMKMX TpyO, B T.4. CTaTUCTUKA M aHAIIU3

MTOBPEXKICHUN.

Bricokasa aBapuitHocTh [TIMT cBsizdaHa kKak ¢ KOHCTPYKTOPCKMMM HENOCTATKAMU,
TaK U C MPUMEHEHUEM ToJudTUIeHa HU3Kkou mioTtHocTu [IB/I. Ilpumenenne 1B/l Ha
HEe(TENPOMBICIIOBBIX KOMMYHHUKALMSX 3a MSTh JIET SKCIUTyaTallud MPUBOAUT K
CTPYKTYPHBIM HM3MEHEHUSM IMOJUATUIIEHA CO CHWXXEHUEM €ro MNPOYHOCTHBIX
XapaKTEpPUCTUK M, KaK CJEACTBUE, K MOpbIBY TpyOompoBoaa. bonee 70% orka3oB
[TIMT cBszano ¢ »tuM (akrtopom. Ilpuunnoi octanbHbiXx 30% 0OTKa30B SBISIETCS
3aBOJICKOM Opak, MeXaHMYeCKHEe TOBPEXKJEHUS U HENpaBWIbHAs SKCILTyaTalus
(mpeBbitienue nasieHus). Hy:xHO oTMeTHTH, 4TO B mexe mo mpou3BoactBy [TIMT
BEJIETCSI HEMPEPBIBHAS pabOoTa MO BBISBICHUIO U YCTPAHEHUIO HEIOCTATKOB ATHX TPYO.
B 1997r. B iexe pa3paboTrana HOBasi KOHCTPYKIUS KOHIIEBOTO COEAMHEHUS - HanOoee
ys3eumoit aetranu ['TIMT. C ampens 1998 r. mex mepemen nHa Boimyck [TIMT c
BHyTpeHHell kamepor u3 [IH/I, u ¢ Tex mop HE OTMEYEHO HHU OJHOIrO MOpPbIBA TPYO
3TOro BbIycka. [[nsi KOHTpossi mepemnagoB paboyero AaBlCHUS PEKOMEHIYETCs
YCTAaHABJIMBATh HAa YCThSIX CKBAXHH KOHTPOJBHYIO ammapaTrypy (3JIeKTPOKOHTAKTHBIC
MaHOMETphl). Bce mepeduciaeHHbIE Mephl MPHU3BaHbl 3HAYMTEIBHO CHU3UTH
aBapuUHOCTH TpyOOnpoBo10B U3 ['TIMT.

ABapuiiHocte MIIT B Tpu paza muxe, yem y ['TIMT, T.x. 34ech mpuMeHsieTCS
NOJMUATUIIEH BbICOKOM 1otHocTH [IH/[, KOTOpBIM 1O CBOMM MEXaHUYECKUM
nokasareissM M He(TEeCTOMKOCTH TMpeBbIIaeT aHajdoruuHble mnokazarenu [IBJI.
[Ipuunnamu otkazoB MIIT ObUIM JIUTENTBHOE W HECOOTBETCTBYIOLIEE IPaBUIAM
XpaHeHHe, OTpabOoTKa TEXHOJOTHMH MOHTaXa (IPU OSTOM HEPEIKO HAPYIIATUCH
TpeOOBaHUS MOHTa)ka W JKCIUTyaTallM). B OCHOBHOM, MPHYMHOW aBapuil SIBIISETCS
NEPBOHAYAILHOE HCIIOJIb30BaHuE Tpyo mnpousBoactBa AO «CTpoHIIacTIoOIUMEP>.
Beuny orcyrcrBus B HI'JIY BxomHoro koHTposs, Opak 3TUX TPyO COCTaBISI OKOJIO
40%. C Beenenuem 1iexa MIIT B HI'IY UekmarymHepTs U OTIAAKOW TEXHOJOTHUHU
npousBoacTBa U npueMku MIIT aBapuitHOCTE CHU3MIACH B J1BA pas3a.

@dyTepoBaHHbIE TMOJUATHICHOM CTajibHble TPYOOINPOBOABI 3a CYET HAPY>KHOU
CTaJbHOM CHJIOBOM OOOJIOYKM 00JIalaloT TMOKa JOCTATOYHBIMU IPOYHOCTHBIMU
CBOMCTBAMH, XOTS WU 3[I€Ch NPUMEHSIOT MOJMATUIECH HuU3kou minotHoctu I[IBJI. o
HACTOSIIIEr0 BPEMEHU OTKa30B (PyTEPOBAHHBIX TPYOOIPOBOJAOB MPAKTUUECKU HE OBLIO.
®dyTrepoBaHHbIE TPYOOIPOBO/IbI HAXOASTCS B AKCIUTyaTalldd CPABHUTEIBHO HEJABHO, a
T.K. TOJIIMHA TOJIMATUIICHOBOM 000JI0YKU COCTaBIAET 4 - Sum, TpeOyeTcs: TOCTATOYHO
OonpiIoi mepuon BpeMeHH Il AU(@PY3MOHHOTO HACBHIIEHUS MOJUATHIICHA
HepTenpoaykramu. Ho yke B 3TOM Toay HM3rOTOBUTENM CTOJKHYIHCH C (haKTaMu
nedopMalui B BUJIE «B3AYTHS» MOJUITHICHOBON (PyTepoBKU. DTa mnpodiema TpeOyer
NPUCTAJIBLHOTO M3YYEHHs] B 00JIACTH BO3MOKHBIX HEJIOCTATKOB KOHCTPYKIIMH TPYO, a
Takke moaoopa 0oJiee MOAXOAAIIET0 MaTeprana ajs GyTepOBKH.

B 1998 - 1999rr. bamuununegtsio mo coBmectHbiM ¢ HI'AY Apnannedpts u
FOxapnannedTh IIporpaMmam IIPOBOWIINCH IPOMBICJIOBBIE WCIIBITAHUS
TpyOOIPOBOJIOB, PYyTEPOBAHHBIX MOTUIPOIUICHOM.

Tpu onbITHEIX TpyOompoBoaa 8K5 M KOHTPOIbHBIE KATYIIKHA OBLITM CMOHTHUPOBAHBI
Ha ydacTkax HedTecOopa ¢ MaKCUMaJIbHBbIM ra30BbIM (akTopoM. s cpaBHEHUs ObLIH
YCTAaHOBJICHbl ~TAaK)K€ KOHTPOJIbHbIE KATYIIKH, (yTEpOBaHHBIC MOJIUAITHICHOM.
HcnbiTaHust  ONBITHBIX ~ TPyOONPOBOAOB  MPOBOJMJIMCH MO  pa3paboTaHHOM
bamnunuue@Teio «MeToauke 00CiIeOBaHUS AKCILUTyaTUPYEMbIX TPyOONpPOBOJOB B
KOPPO3MOHHO-CTOMKOM HCTIOJIHEHUU.



KOHTpobHBIE KATYIIKU B COOTBETCTBUU C MPOTPAaMMaMU UCIBITAHUN CHUMAIKUCh U
MOJIBEPTaIUCh JabOpPaTOPHOMY aHallM3y TMOCJIEN0BaTeIbHO dYepe3 TpH, ILIECTh U
JIBEHAIIATh MECALIEB SKCIUTyaTall1u.

KoHTpoJibHBIE KaTYIIKK MOABEPTaJIUuCh BU3YATIbHOMY OCMOTPY Ha MPEeaMET BUIAUMBIX
U3MEHEeHUN Marepuana (QyTepoBKM M CTalbHOM TpyObl, HaTU4YME OTJIOKEHUN Ha
MOJIUMEPHON TpyOe, MomnajlaHue >KUAKOCTH B MEXKTPYOHOE MPOCTPAHCTBO, KauecTBa
KOHIIEBBIX 3aleMyIeHH. 3aTeM MaTepras GyTEpOBKU UCIIBITHIBAJICA HA PACTSKEHUE.

[lo pe3ynpTaTam HCHOBITAHUA MATEPUATIOB HA PpACTSHKEHHE OBLIM TMOCTPOEHBI
CpaBHUTEJbHBIE TpauKu M3MEHEHUs (PU3MKO-MEXaHUYECKUX CBOWCTB. [locTpoeHHbIe
KpUBBIE CBHUJIETEILCTBYIOT O 3aMETHOM TEHACHIIMU K YXYAIMIEHUIO (HU3HKO-
MEXaHMYECKUX CBOMCTB KakK MOJMATWICHA, TaK M MOJHUIPONUIEHA B MPOIECCE
HKCIIO3HLIMH 3TUX MAaTEPHAIIOB B arPECCUBHON Cpee.



Oobaactb 3¢ PeKTUBHOIO0 NPUMEHEHHUSI KOPPO3HMOHHO-CTOMKHUX TPYOOINPOBOIOB B CHCTEMAX

Tabnuua 40

cﬁopa, noAroToOBKMU He(l)TI/I U YTHJIU3AIIMA CTOYHBIX BO/

3ammimaemMast cucremMa |Tun arpeccuBHOU CreneHb YcaoBus Pexomennvemsblit
HOT'O IKILTyaTaIu
1 Cucrema noObIuu
1.1 HedrecbopHbie Heds, CunbHoarpeccu (P,,, 1o 4 TpyOsl,
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e
Hedro o (C"nemuea-ur P™ 1A 2 B |MeranmammarTanLie
TITTA DYNONTITT NTMANNATIDITA O “‘WO KTT
Mewann A
1.2HedrecbopHbie Hedtp n Cpenune-u Ma,/[04M |TpyOsl,
N21¢ 29c
") MNerAamAnen
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T AMATITTA MATTATATT Y AMATITTITTA MATT Y o Marsx v A TTTTAMTTTTATY AR &
AATrrro ArmATTrrr vxr e e )
2L 20
2.2 PazBojsiue Bricokomunepanuso |Cunbnoarpeceu |&11. *° TpyOsl,
BBICOKOHAMOPHBIE BaHHbBIE CTOYHEBIE BHas dbyTepoBaHHbBIC
BoxoBoasl 0114- BOJIBI MOJIMATUIIEHOM
(IIBJI)
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15202935 M 150 205 PIII-0 - ucxomgubie 0Opasilbl MOJUMIPONUIICHA,
[1I1-3 - mosmmmnponusieH nocjue Tpex mMecsie skcno3uiuu; [111-6 -nonunpo-nunex
mocJie mecTu MecsieB dkcno3uiuu; [111-12 - momumnponwiieH mocie 1BeHaIaT
MecsteB skcriozunuu; [19-0 - ucxoansie o0pasipl noaudTuiIeHa, [13-12 - monuatrieH

IOCJIE IBEHAIATA MECSIIEB DKCIIO3UIINH.

Puc. 30. U3meHenue Gpu3nko-MexassudecKMX CBOMCTB MOJIHITHIIEHA
U MOJIUIIPO-; NHUJIeHa B Mpolecce IKCIA3U3IHA B KOPPO3HMOUBO-
arpeccuBHOM cpeae

1-mpy6a, 2-obolima, 3-Koxyx, 4-cbriaHeu, 5-3aanyuika, 6-konbyesol obpasel,
Puc. 31.Karyiika ¢ KOJbIIEBBIMU 00Opa3IiaMu



1-kamepa, 2-¢gp0aHuesoe coeduHeHue, 3-eeHmuob, 4-Kkamepa criueHasl, 5-
3adsuxxka, 6-kamepa e88o0a,

7-wmok, 8-bone 3axXuMHou, 9-kaccema ¢ obpasuamu

Puc.32.JIyOopuxaTop 1Jifl yCTAHOBKH KAcCCeT ¢ IVIOCKUMH 00pa3iamMu

[Ipuyem mporecchl U3MEHEHUsI CBOMCTB MOJIMATUIIEHA M MOJUIIPONUIIEHA MPOTEKAIOT
MO-pa3HOMY: €CJIK CO BPEMEHEM Yy TMOJHUATUICHA MOHUXKAIOTCS KaK MPOYHOCTHBIE
XapaKTepUCTUKH, TaK M MOKa3aTeIb OTHOCUTEIBHOIO YJIMHEHUS MPHU pa3pbiBE, TO Y
MOJIUIPONIICHA NPU MOHMKEHUU MPOUYHOCTHBIX CBOMCTB MOKA3aTellb OTHOCUTEIBHOTO
VAJIMHEHUS TIPU pa3pblBe yBEIUYMWICSA. BeposiTHO, 3TO CBSI3aHO C TE€M, YTO MKECTKas
CTPYKTypa MOJUIPOINUIIEHA MPU KOHTaKTe C He(PTIHOM cpenoi HachlaeTcs HEPThIO U
IaCTU(PUIUPYETCS.

Pe3ynbrarhl CpaBHUTENBHBIX HWCHBITAHUN TOJUATUJIIEHA U MOJMIPONUICHA B
OJINHAKOBOM KOPPO3MOHHO-arpeCCUBHOM cpefie JOKa3bIBAalOT, YTO MOJUIIPOIUIIECH
ropasJio NpearnouYTUTENbHEE MOJUATUIIEHA I (PyTepoBaHusl TpPyOOIPOBOIOB.
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1-0eiicmeyrowuii nposoo, 2-6aiinacuas aunus, 3-hoanyesoe
coedunenue, 4zaosudicka, Smanomemp, 6-pacxooomep, -
npoboombopHuK, 8- kKamywka c Kovyesvimu oopazyamu, 9-
oopazey-kamyuwxa, 1071yopuxamop, ycmarnosnennwiii Ha
mpybonposode, 11-n1ybpuxamop, ycmanognenHulil Ha 6atinacHou
JUHUU

Puc. 33.Cxema ycTaHOBKH OalinacHoi
JIMHUT

Ha ocHoBanuu ombiTa paboOThl  KOPPO3MOHHO-CTOMKUX — TPyOONpPOBOIOB
pa3paboTaHbl TAaKeT JAOKYMEHTOB Ha W3TOTOBJICHHE U TPUMEHEHHUE THOKUX
MOJIUMEPHO-METAIUTHYECKUX TPYO (TEXHUYECKUE YCJIOBHS, NMPOrpaMMa W METOJIUKA
UCIIBITAHUH, HHCTPYKIIUS 10 MOHTAXy M JKCILIyaTaIluu), PYKOBOSIINE JOKYMCHTBI
«[IpakTH4ecKOoe PyKOBOACTBO IO IKCILTyaTallid, PEBU3WH, PEMOHTY M OTOpPaKOBKE
HE(DTETIPOMBICIIOBBIX TPYOOTIPOBOZOB B KOPPO3UOHHO-CTOMKOM HcronHeHnrn B AHK
«bamHEePTH», «IHCTPYKIUS TO MOHTaXy W OKCIUTyaTallil METAJUIOTUIACTOBBIX
TpyO», «Meroauka 00ClIeNOBaHUS  OSKCIUyaTUPYEMbIX  TpyOONpOBOJOB B
KOPPO3MOHHO-CTOMKOM HCHOJHEHUU.

B nocnenneM nokymeHTe pa3padOTaHbl METOAbl HEMPEPHIBHOTO MOHUTOPUHTA 3a
paboToi  NEUCTBYIOIIMX  KOPPO3UOHHO-CTOMKHX  TPyOONpPOBOAOB,  OMKCAHbI
HEOOXOJMMbIE TEXHUYECKHUE CpENICTBA, MNpUOOpPHl W MaTepuayibl, a TaKxKe
KOHTPOJIbHBIE YCTPOWMCTBA JJIS MPOBEJCHUS HATYPHBIX HCHbITaHui (puc. 2, 3, 4) -
KOHTPOJIbHBIE KaTYIIIKH, JIyOpUKATOPhI, KAacCeThl C IUIOCKHUMHU oOpasiiamu. Bce
KOHTPOJIbHBIE yCTPOMCTBa C o0OOpa3mamMu yCTaHABIMBAIOTCS B JICUCTBYIOIIHMA
TpyOOIIPOBOJI, T/I€ MOABEPraloTCs SKCIO3UIMHA B KOPPO3ZHOHHO-aIrPECCUBHOI cpelie C
IEIbI0 WCCIICIOBAHUS W3MEHECHHHA (HU3UKO-MEXaHHMUECKUX CBOWCTB IOJIMMEPHBIX
MaTepHaIOB, U3 KOTOPBIX U3TOTOBJIEHBI KOPPO3NOHHO-CTOUKHE TPYOHI.



BbIBO/IbI

Jlnst m30exaHusT aBapUWHOCTH TPOMBICIOBBIX TPYOONPOBOAOB, HEOOXOIUMO
YBEJIMYHUTHh TEMIThl 3aMEHBI U3HOIICHHBIX CTALHBIX TPYO HAa KOPPO3MOHHO-CTOMKHE.
Jly1st aTOTO, B IEPBYIO OYEpeib, TPEOYETCs MOBLICUTH MPOU3BOACTBEHHYIO MOIITHOCTh
LIEXOB, KOTOPBIE€ €KEroJIHO BBIMYCKAaOT 0K0JI0 600OKM KOPPO3MOHHO-CTOMKUX TPYO,
YTO SIBHO HEJOCTATOYHO ISl HYXKJ] HE)TEPOMBICIIOB.

Bce nexa v mpou3BOACTBEHHBIE CIY>KObI, BBITYCKAIOIIUE U 3KCIUTYyaTUPYIOIIHNE
KOPPO3WOHHO-CTOMKHE  TPYyObl, JOJDKHBI OBITh OOECHeYeHbl HEeO0OXOIUMOM
TEXHUYECKON ITOKyMEHTalUeW, MHCTPYKIUSMU IO HM3TFOTOBJIEHUIO U MPUMEHEHHUIO
KOPPO3HOHHO-CTOMKUX TPyO, a TaKKe CpelICTBAMH U Npudopamu KOHTposs. Kpome
TOr0, aHTHUKOPPO3UMOHHBIE CiykObl HI'JIY nomkHBI HamaguTh MOOIEpaluoOHHbBIN
KOHTPOJIb HAaJl TPAHCIOPTUPOBAHWEM, XPAaHCHHUEM, MOHTXOM M JKCILTyaTaluen
KOPPO3HOHHO-CTOUKUX TPYyOOIIPOBOIOB, BECTH YUET M aHAIN3 OTKA30B.

HeoOxogumo BecTu TeHTpaM30BaHHBIA CcOOp © aHanu3 wuHGopMamu 00
IKCIUTyaTallil U aBaApUWHOCTH KOPPO3MOHHO-CTOMKUX TPYOOIPOBOAOB, MPOBOAUTH
7abopaTOpHbIE WCCIICIOBAHUS W CTEHOBBIC WCIBITAHUS, YTOOBI B WTOT€ HMEThH
IIEJIOCTHOE MPEACTABICHUE O MPUUYNHAX aBAPUWHOCTH U BBIIABATh PEKOMEHAAINH TI0
UX YCTpPaHEHHUIO.

Kommnieke mep, mpeasiaraeMblii Il TPEIOTBpAIIeHHUs] OTKa30B KOPPO3HMOHHO-
CTOMKHMX TpyOONpPOBOJIOB, IIO3BOJIMT HaJIaguTh OecrepeOoiiHyl0o paboTy Bcero
TpyOOIPOBOJHOTO MapKa U 3HAYUTENBHO CHU3UTH SKCIUTyaTallUOHHBIE 3aTPaTHhl.

MO/ TIOKPBITUEM 3a CYET BBICOKUX TU(DPY3MOHHBIX OTpaHUYEHUN 3TOTO CIIOA.

['pynTOBKU-TIpEOOpa30BaTENM  pP’KAaBUUHBI  COJEPKAT  XUMHUYECKHM  aKTHUBHbIE
BEILECTBA, KOTOpPbIE, BCTyHass BO B3aUMOJEWCTBUE C NPOAYKTaMU KOPPO3HH,
PEeBpPAIlAlOT UX B CJIOM HEPACTBOPUMBIX COEIMHEHHM, MPOYHO YIEPKUBAIOIIMUXCS HA
MOBEPXHOCTU MeTaJla. OTH TPYHTOBKH TOPMO3ST IIPOLIECC KOPPO3UH TOJ
MOKPBITUEM M HE TNPEMATCTBYIOT aare3uu (CHEIUICHHIO) MOKPBIBHBIX CJIOEB C
3arpyHTOBAHHOW MOBEPXHOCTHIO.

Cepbe3HbIM HEAOCTATKOM MHOTHMX JIAKOKPACOYHBIX MAaTE€pUANIOB  SIBJISAETCS
HaJIM4YMe B HUX JIETy4yux pactBoputeneil. Hcmapssch, OHU CHOCOOCTBYIOT
00pa30BaHMIO MOP B BHICYIIMBaeMOM MOKpbITHH. [locne kaxaoro cios HeoOXoauma
CyIlIKa JJii MCMIApEHUs PaCTBOPUTENSL U OTBEPXKIEHUS MOKphITHs. Mcnapsronuiics
PacTBOPHUTENb CO3JAET CJIOKHBIE CAHUTAPHO-TUTHMEHHYECKHE W I0KApOOIMACHbBIE
yCIIOBUS MPU HAHECEHUM MOKPBITUN B 3aMKHYTOM MPOCTpaHCTBE pe3epByapa. [lpu
UCIIAPEHUU DPACTBOPUTENEH W3 JIAKOKPACOYHBIX MAaTEpPUAIIOB IOJIYYarTCs OYEHb
TOHKHE CJIOW MOKPBITHS, 9TO TPEOyeT NX MHOTOCJIOMHOTO HAHECCHHUS.

B nocnenHue ronpl B Halleld CTpaHe U 3a PyOex oM ISl 3alIUThl OT KOPPO3UHU
pEe3epBYyapoOB HAUMHAIOT MPUMEHSTHCA MOJUMEPHbIE MaTEpUabl HA OCHOBE KUIKHUX

mieHkooOpa3zoBarenel, He CoAep)Kalux JieTyuue pactBopurenu. Iloatomy



OTBEpXJCHHUE TOKPHITUA UAET 0€3 CYyIIKH JaKOKpPAaCOYHOTO Marepuaia, 4uTo
MO3BOJIIET COKPATUTh TEXHOJOTHYECKHM LUK (OPMUPOBAHUS MOKPBHITHS 3a CUET
HAHECEHUS MEHBIIEr0 YUCJIa CJIOEB U MOJIYYUTh 3aLUTHBIE MOKPBITUA C BBICOKUMU

(1)I/IBI/IKO-M€X3HI/I‘-I€CKI/IMI/I N aHTUKOPPO3NOHHBIMHU CBOMCTBAMH






Tema 4: Hersinble pe3epByapbl 1 HACOCHbIE CTAHIMM.

BoaocHatxkenune HedTerazo100bIBAOIIMX MPeINPUATHIA.

Hasnauenue pesepByapoB. Buasl pesepByapoB. CraibHble BEPTHKAJIbHBIE

pe3epByapbl, MX KOHCTPYKIUS M MOHTaX, OCHOBaHUA W (PYHIAMEHTHI O]
pe3epByapsl. JKenezo0eToHHbIE pe3epByaphl, UX THUIbI, KOHCTPYKIUS U 00JIaCTh
IPUMEHEHMUS. O6opynoBaHue  pe3epByapoB: NbIXaTeNIbHBIA  KJIamaH,
NPEeIOXPAaHUTEIbHBIA  (THAPABIMYCCKUI) KjlamaH, OTHEBOW IpeIOXpaHUTEb,
XJIONYIIKa, MOAbEMHAs TpyOa, 3aMepHBIA JIOK, CBETOBOW JIIOK, JIIOK — Jas3,
cuboHHBII KpaH u jApyroe. PesepByapubie mapku. Pasmemenune u
00BaJIOBBIBAHUE PE3EPBYAPOB, IPO303AIIUTA U TPOTUBOIIOKAPHBIE MEPOTIPUSATHUS.

[IpenotBpaiienue norepp HeTU MPU XpaHEHUH €€ B pe3epByapax.
Pacuér motepp nérxkux ¢paxnuii HehTH B pesepByapax. M3mepenne KoianuecTna
U KadyecTBa HeTH B pe3epByapax. ABTOMaTH3alUsl U3MEPEHUS! KOJIMYECTBA U
KauecTBa ToBapHOW HedTu. bespesepByapHas cmaua HedTH B MarucTpanbHbBIN
TpyOomnpoBoa. YncTKa U peMOHT pe3epByapoB. MexaHUYeCKUi pacy€T CTajJbHBIX
BEPTHUKAIbHBIX pe3epByapoB. HedTsHble HacOoCHBbIE CTaHIMM, WX Ha3HAYCHUE,
YCTPOMCTBO, OCBEIlEHUE, BEHTWISAUSA. biounbie HeTsSHbIE HACOCHBIE CTAHIIUU
tunia BHHC npoussoautensaocteio 5000, 10000, 20000y6.meTpoB/ cyTkH, BX
Ha3HAa4YeHHE, YCTPOMCTBO M TEXHUYECKAs XapaKTEPUCTHKA. YHHUPHUIHMPOBAHHBIC
OJIOKM JOXKMMHBIX HAacOoCHBIX cTaHnui Tuna YBCH, wux ycTpolcTBO H
TEXHUYECKasl XapaKTEpPHUCTHKA. OKCIUTyaTallusi HACOCHBIX CTaHUMW. TexHHka
0€30MacHOCTH MPH IKCILTYaTAIMN HACOCHBIX CTAHIIUM.

Bononorpebutenu HedrerazomoObiBatomux  npeanpustuii. Hopwmsr

BojonoTpeOaeHrs. Pacuer moTpeOHOro KoJW4yecTBa BOJBI ISl MPEINPUSTHI.
KonmuyectBo Bompl. McTounuku BopocHaOxeHus. CTOYHBIE BOJABI HEDTSIHBIX

MCCTOpO)I(,Z[GHPIﬁ, IJIAaCTOBBIC CTOYHBLIC BOAbI, IIPOU3BOACTBCHHO-IOXKICBLIC



cTOYHbIEe BO/BI. CIOCOOBI OUMCTKU M MOJATOTOBKU CTOYHBIX BOJI, OTCTaMBaHUE U
COOpY>KEHHE ISl OTCTaWBaHUS BOJIBI (IIECKOJIOBKH, HE(TEIOBYIIKH, IMPY/IbI-
OTCTOMHUKHU, PE3EPBYaAPbI-OTCTOMHUKH, HAIIOPHBIE TOPU30HTAJIBHBIE OTCTOMHUKU
U 1p.); QWIBTPOBaHWE; HOBBIE METOAbI IMOJITOTOBKH CTOYHBIX  BOJI.
XapakTepucTuKa JEHCTBYIOIIMX CHCTEM OYHMCTKH CTOYHBIX BoA. C(Cxema
OTKPBITOM YCTAaHOBKM OYMCTKHA CTOYHBIX BOJ. Y CTAaHOBKM OYHMCTKH CTOYHBIX BOJ
3aKpbITOro Tumna. biouHoe oOopynoBaHue i TMOATOTOBKM CTOYHBIX BOJI.
Meponpustus MO CHWKEHUIO KOppO3uH TpyO M 00OpYyIOBaHUS CTOYHBIMHU
BOJIaMH.

BbiiouHble yCTaHOBKH ISl I03UPOBAHUSI PEAreHTOB KOPPO3HUH. 3aKauka CTOUYHBIX
BOJI B TOTJIONIAOIINUE ropu30HThI. OCHOBHBIE TpeOOBaHUS K KAYECTBY OUYMCTKHU
IJACTOBBIX BOJ B CHUCTEME MOJJCPKAHUS IUIACTOBOro AaBiieHus. OxpaHa
OKpYXawlel cpeapl Npd OUWCTKE W YTUIM3ALUMM  IUIACTOBBIX  BOJ.
Hcnons3oBanue npecHoi Bojabl. Bomo3abopel, X YCTPOHCTBO U OOCTYKMBaHHUE.
TunoBass cxemMa BOJOOYMCTKHA CTAaHUMM IIPECHOW BOJBI. TEXHOJOTHYECKUU
MPOIIECC BOJOTOATOTOBKH. XapaKTepUCTHUKA 0OHEKTOB BOIOIIOATOTOBKH.
CucteMbl M COOPY>KEHMSI JJisl HarHeTaHusi BOJbl B IUIACT, HACOCHBIC

CTaHIINU, MaruCTpajbHbIC BOJOIIPOBOABLI, KYCTOBBLIC HACOCHBLIC CTaHIIWH,

BOJIOPACIIPEACITUTEb-

Hble OyaKkH, BOAOBOJAbI BbICOKOro najeHuss or KHC no HarHerareJbHBIX
CKBA:KUH, HATHETATe/bHble CKBAXKUHbI. bBJIOYHbIE KyCTOBbIE HACOCHBIE
cranuuu. Hacochl, X THIBI M XapakTepucTHKa. X035iiCTBEHHO-IIMTHEBOE
BO/IOCHA0KeHHe.

Memoouueckue yxazanusi

IIpu u3ydyeHuu mMarepuHajia 3TOH TeMbl HY’KHO B IEPBYI0 ouyepelb
paccMoTpeTh Ha3HadyeHHe pe3epByapoB. CTyAeHTBHI JOJAKHBI 3HATH, 4TO
NPH IHPOKOM BHEJAPEHUM TIePMETU3MPOBAHHOW HANOPHON CHCTEMbI HA
IVIOIIAIAX MECTPOXKIAEHUH, pPoJib HeQTAHBIX pe3epPpBYapoB KaK €MKOCTeil
JJIA XPAHEHHUS «CHIPOW>» U TOBAPHOM He(pTH OyAeT MOCTOSHHO CBOAMTHCH K
HyJ10. Panblie, HanmpuMep, NpM repMETH3MPOBAHHBIX CHCTeMax cOopa
pe3epByapHble MNApKH CTPOWJINCh HAa TPYNNOBBIX, YYaCTKOBBIX H
HEHTPAJIBHBIX NMYHKTaX cOopa HedTH, HA UYTO TPeOOBAJUCH OO0JbIIME
3aTpaThl MeTA/LJIa, JJIUTEIbLHbIA CPOK CTPOUTEIBCTBA M, CaMOe IJIaBHOE, B
3THX pe3epByapax NoTepH JErkux ppaxkuuii HepTH OT OOJBIIUX M MAJIBIX



AbIXaHuH 10xoawIn 10 3% ot 100bIBaeMoOii He(pTH.
OnHako Ha CTapbIX MECTOPOXKICHUAX HEe(PTSIHBIE pe3epByaphl eIié

UMEIOTCS U UX JOBOJIBHO MHOTO.

[To reomerpuyeckoil opme paznuualOT pe3epByaphl HMWIUHIPUUYECKUE,
BePTUKAIbHBIE WM  TOPU3OHTAIBbHBIC, MPSMOYTOJIbHBIE, ChepuIecKue,
KaruieBuAHbIE. 110 MOJNOKEHNI0 HAMBBICILIETO B3JIMBA KUAKOCTA OTHOCUTEIBHO
MMOBEPXHOCTU 3€MJIM PAa3jIMYalOT PE3EpPByapbl HA3EMHBIC, IOIYNOA3EMHBIE U
noa3emMubie. Jlyig cokpalieHusl motepb He@TH OT HCHApEeHUsT Ha MPOMbICIAX
MPUMEHSIOT CIIENUAIBHBIE PE3EPBYAPHI C TUIABAIOIIUMU KPBILIAMMU.

JInst OCyIIECTBIEHUSI ONEpallMy 10 IPUEMY, 3aMEPY, 3aUUCTKE, OTILYCKY
He(TH, a TakKe 3alUThl PE3EPBYapOB OT IMOBHIIICHUS BHYTPEHHETO JABJICHUS
MIPOTHB JIOMyCKAEMOT0, UX 000PYAYIOT CIICIMAIEHON apMaTypOu.

[Ipexne yeM nNpucTynuTh K MOHTaXy pe3epByapa, HEOOXOIMMO ISl HETO,
KaKk W Uil JpYroro coopyxeHus, caenath ¢ynaament. KoHcTpykuus
dbyHmamMeHTa MOJA pe3epByap OTIMYAETCS OT BCEX MPoYux (PyHIaMEHTOB
cnenuUUHOCTHIO0 PabOTHI CaMOro pe3epByapa.

Jlanee HEOOXOOUMO pPaCCMOTPETh BHJBI PE3EPBYApOB, NMPUMEHSIEMBIX Ha
MPOMBICIAX, UX KOHCTPYKIMHU, CIIOCOOBI COOpPYKEHHsSI U UX 00opynoBanud. [lpu
TOM HEOOXOAMMO U3YYUTh METOJbl pacu€ra CTaJbHBIX pPE3epByapoB Ha
POYHOCTh. PaccmaTpuBasi KOHCTPYKIUMU KeJIe300€TOHHBIX PE3EPBYapOB, HYKHO
oOpaTuTh BHMMAaHHME Ha WX NPEUMYILECTBA U HEJOCTAaTKU B CPAaBHEHUHU CO
CTaJbHBIMM BEPTHUKAIBHBIMA pPE3E€pByapaMH, KOTOPbIE B HACTOSIIEE BpeMs
Hauboee HIMPOKO MPUMEHSIOTCSA Ha POMBICTIaX.

[Ipn u3ydyeHHH BOIPOCA COOPYKEHMSI CTaJbHBIX PE3EPBYApOB HYKHO

o0paTuTh BHUMaHUE HA U3TOTOBJICHHE (DYHAAMEHTOB IO PE3E€PBYaphl, CIOCOODI
MOHTa)Ka pe3epBYapoB: U3 OTAENIbHBIX JIUCTOB U U3 PYJIOHHOMN 3arotoBku. boprba
C MoTepsMU

A€rkux (Qpakuuid HedTH Ha TpoOMbICIax MpU €€ XpaHEHWHM HMEeeT BechbMa
aKTyaJbHOE 3HAYEHUE, [MOATOMY JAaHHOMY BOIMPOCY HEOOXOAUMO TaKKE YIEIUThH
n0CTaToOyHO BHHMaHWSA. K reHepanbHBIM IIaHAM HEPTECOOPHBIX ITYHKTOB,
TOBAPHBIX TAPKOB MPEIbIBISETCA LENbId Pl TpPeOOBAaHUW B OTHOILICHUH
pa3MelieHus 3/1aHUil U COOpPY>KEHUW Ha IUIONIAAKEe C YYETOM OOeCleueHUst
MIPOTHUBOMNOXKAPHBIX PA3PBIBOB MEXKJY HHUMH, TEXHOJOTMYECKOU CBSI3M MEXKITY
HUMH, COKpAIIEHUE NPOTHKEHHOCTH TPYOONPOBOJOB U JPYTUX HHKEHEPHBIX
KOMMYHUKAILIMH, HAPABJIEHUS TOCIIOJACTBYIOIINX BETPOB, YCTPOKUCTBA MOKAPHBIX
MIPOE3JI0B U BHYTPUILUIOWIAJAOYHBIX Aopor. HopMamMu DpOEKTUpPOBaHHUS TakKkKe
NPEABIBISIIOTCA psifi TpeOOBaHMM B OTHOIIEHUU YCTPOWCTBA OCBEILEHUS,
MOJIHME3alUThl, OOBaJIOBBIBAHUS  IUIOLIAJAOK  pE3epByapoB U  APYrUX
MEpOTPUATUNA MPOTUBOMIOKAPHOTO XapaKTepa Ha YKa3aHHBIX BbIIIE OOBEKTaX.
Ha HedTaHbIX MpOMBICIAX HACOCHBIE YCTAHOBKHM NMPUMEHSIOTCS JIs NEpeKayku



HeCpTI/I OT I'pyHIIOBBIX U MHAWBUAYAJIbHBIX C60pHBIX YCTAaHOBOK, OT YYaCTKOBBIX
CCMapallMOHHBIX YCTAHOBOK, AJI1 IICPCKAYKH Impu e ACOMYJIbCallun, AJid
NCPEKAYKH HC(I)TI/I B IIYHKTBI ee caayu, a TaKKEC B CHUCTCMC BOI[OCH8,6)KCHI/I}I )41
KaHaJIM3alluH.

Hacocnbie CTaHIIMKM BCEX  BLIINICYKA3daHHBIX IIYHKTOB HW  YCTAHOBOK
OTJIMYAIOTCA Apyr OT Apyra HIpOU3BOJUTCIbHOCTBIO, KOJIMYCCTBOM HACOCOB,
Pa3sBMBACMbIMU UMHU JAaBJICHUAMU, pasMCpaMn BI[aHHﬁ.

Haubomee IMPOCTBI M KOMIIAKTHBI HACOCHBIC C60pHI>IX ITYHKTOB. B

YCJIOBUAX TEILIOrO KIMMATA Uil HUX JaKe HE COOPYXKAIOT CIIELMAJIbHBIE 31aHMUs,
a MOHTHUPYIOT Ha METAJUIMYECKUX PaMax W 3alUIIAI0T OT aTMOC(EPHBIX OCAJKOB
JAETKUMH YKpBITUAMU. [10100HOTO k€ THIa HACOCHBIE YCTAHOBKU OOCITYKHBAIOT
IPOMEKYTOYHBIE (y4acTKOBEIE) He(TecOOpHBIE MYHKTHI. Pa3HUIIa MEKIY HUMH U
HaCOCHbIMM TPYMNIOBBIX U MHJIMBUIYaJbHBIX COOPHBIX YCTAaHOBOK COCTOMT, B
OCHOBHOM, B IIPOU3BOJIMTEIIBHOCTU U HAIIOPE HACOCOB.

Kpome Toro, ecnu Ha rpynmnoBbIX U MHAWBHIYaJTbHBIX COOPHBIX YCTaHOBKax
MOHTHPYETCS IO OAHOMY HACOCy, TO HAa YYaCTKOBBIX HACOCHBIX YCTaHOBKAax
YCTAHABJIMBAIOT HE MEHEE JIBYX HACOCHBIX arperaTroB, U3 KOTOPBIX OJMH SIBISETCS
pe3epBHBIM. HacocHble cTaHIMM OOLIEIPOMBICIOBBIX COOPHBIX IYHKTOB H
TOBAPHBIX NAPKOB TIOpa3fo CiloHee. [l HACOCHBIX CTPOAT CIENMAJIbHBIE
KAUTAJIBHBIE 3/1aHHUS M yCTAHABJIMBAIOT MOILHBIE HACOCHBIE arperarbl. BoiOop
IIPOU3BOAMTENIBHOCTH, TUIA M Ka4eCTBAa HACOCOB, pOAA NPUBOJHOTO ABUIATEIIS
3aBUCUT OT LEJIOro psaa (akTopoB, TaKUX KakK: KOJMYECTBA, BI3KOCTb
IIEPEKaYMBAEMOM KUIKOCTH, PACCTOSIHUE NTEPEKadKH, BUJ SJHEPIUH.

[lpy w3ydeHun Marepuasa JaHHOTO pasjeia TeMbl HE00XOIUMO

oOpaTUTh BHHUMAHUE HAa OCHOBHBIE TpPEOOBaHUS, KOTOPBIE MNPEAbSBISIOTCS
30aHUSAM HACOCHBIX CTaHIMM, K PACIOJOXKEHUIO HACOCHBIX Aarperaros,
OCOOCHHOCTH MOHTa)Ka arperaToB IMpPH HCIHOJb30BaHUU ISl MPUBOJIA HACOCOB
JABUTATENCl BHYTPEHHErO CrOpaHHs U OJJIEKTpOJABHrarened B  OOBIYHOM
VICTIOJIHEHNH.

[Tpucrynas k u3zyueHuto Borpoca «BoaocHabxxeHue HedTera3o00bIBaOIINX
MPEANPUATHI» OUepeh PACCMOTPETh Ha KaKHUE IETH, HYXKIbl PACXOIyeTCsl BO/A
Ha TPOMBICIIE, Kakue TpeOOBaHMs MPEIBABISIOTCA K €€ KauecTBY, HA HOPMBI U
pacxompl IO OT/IEIHHBIM OTPEOUTEIISIM.

Crnenyromum BOIIPOCOM  SIBISIETCS ~ BBIOOP ~ MCTOYHUKOB

BOJIOCHaOeHusi.  BbIOOp  MCTOYHHMKOB  BOJOCHAOKEHUS  3aBUCUT  OT
HEO0OXOUMOT0 KOJIMYECTBA BOABI U TPEOOBAHMIA, MPEABIBIAEMbIX K €€ KaUeCTBY
pa3IMYHbIMU OOBEKTAMHM.

B  kauecTBEe MCTOYHMKOB CHAa0XEHHS BOAOM  MPOMBICIOBBIX

NOTpeOUTENE MOTYT CIIY>)KUTb PEKH, MOPsI, BOJOEMBI, IJIACTOBBIE, TPYHTOBBIE U



IPOMBICIOBBIE  CTOYHbIE BOJbl. HeoOxomumo o0patuTh BHUMaHUE Ha
TpeOOBaHMs, KOTOPHIM JOJKHBI YIOBJIETBOPATH 3TH UCTOYHUKH BOJOCHAOKEHHUSI.
Heob6xoammo 0co6eHHO 00paTUTh BHUMAHKE Ha CTOYHBIE BOJIbI MECTOPOKICHHIA:
IJIACTOBBIE CTOYHBIE BOJIbI U TPOU3BOJICTBEHHO-/10K/IEBbIE CTOYHBIE BOJIbI.

[IpombICTIOBBIE CTOYHBIE BOJBI, COJEp)KallME€ TNPUMECH HEPTH,
MEXaHMUYECKHE MPUMECH U Pa3IMYHbIE MUHEPAJbHbBIE COJIM, MOMNaaasi B BOJIOEMBI,
3arpsi3HSIIOT UX M HAHOCAT BpeJ PHIOHOMY M CEJIbCKOMY XO34MCTBY. B TO ke
BpeMsl IUUIaCTOBBIE BOJbI MPH HAJIEKAINIEH HX OYHUCTKE MOTYT SIBISTHCS
HMCTOYHUKOM TIPOMBINIJIEHHOTO BOJOCHA0KEHUS TTPOMBICIIOB.

HyxHo xopomio yscHUTb, 4TO OOppOa C 3arpsi3HEHHEM MPOMBICIOB U
BOJOEMOB SBJISIETCSI BEChbMa aKTyalbHOM MPOOJEMOi, a paloHalibHasg CHUCTEMa
cOopa, OYUCTKU M MCIHOJb30BaHUE CTOYHBIX BOJ- BaXKHEHIIMM 3BEHOM HTOU
npo6nemsl.IIpopabaTeiBasi MaTepuan JaHHOW TeMbI HY>KHO UMETh BBUJLY, YTO MpHU
pa3paboTke HEPTIHBIX MECTOPOXKIECHUW M3 HeAp 3eMiu BMecTe ¢ He(ThIO
NOObIBae€TCA 3HAUMTEIBHOE KOJUYECTBO IIJIACTOBBIX BOJA, OOBEM KOTOPBIX
HEMIPEPBIBHO YBEIMYMBAECTCA. B CBSA3M C 3TUM, Ha MPOMBICIAX BO3HUKAET
cepb€3Has mpolbsieMa B 4acTH JUKBUAALMHM BOJ KaK OTXOAOB JOOBIYM HE(PTH.
Haubonee panuoHadbHBIM pEUICHHEM A3TOW MPOOJEMBbl SBISETCS YTHIN3ALMS
IIJJACTOBBIX BOJA MYTEM MCIIOIB30BAHUSA HUX JUISI NOAJNEPKAHMS IUIACTOBBIX
JABJIEHUN MECTOPOXKJIECHUNA. OTO HCKIIYAET 3arpsA3HEHUE IMOBEPXHOCTHBIX
BOJOEMOB M IO3BOJISIET 3HAYUTEIBHO COKPATUTH PACXOJ IPECHBIX PEYHBIX H
TPYHTOBBIX BOJI, 3aKauMBAaE€MbIX B MPOJYKTHUBHBIE TOpPU30HTHL. Heobxommumo
MMETh BBUY, YTO IIO CPABHEHHMIO C IPECHBIMU BOJAAMU CTOYHBIE TUIACTOBBIE BOJBI
SIBJIIFOTCS JIy4IIIMM pa0O4yMM areHTOM MpU 3aBOJHEHWHU, TaK KaK OHHM 00J1a/1at0T
aydinel HeTeBbIMBIBaOIICH crocoOHOCThIO ( mpu Hamuuuu B Hux ITAB), He
BBI3BIBAIOT pa3OyXxaHWs TIAMHUCTBIX YacTHUI] IUIacTa W 3a CYET OO0JBIIOrO
yAEJIBbHOrO Beca O0EClEeYUBAIOT MOBBIIEHUE MPUEMUCTOCTH HArHETATENIbHBIX
CKBa)KUH.

B mHacrosmee BpeMs  HAy4YHO-UCCIENOBATEIBCKUMH H IPOEKTHBIMHU

MHCTUTYTaMH BeAyTCS pabOThl IO pa3pabOTKE HOBBIX METOAOB OYHCTKH
MIPOMBICIIOBBIX CTOYHBIX BOJ[, CX€M cOOpa CTOYHBIX BOJ M YCTaHOBOK IO WX
IOJATOTOBKE. Hampumep, UHCTUTYTaMH «["'MnpoBOCTOKHEPTH»,
«bamnedrenpoekT» pazpabOTaHbl THUMOBBIE MPOEKTHl OYUCTKH CTOYHBIX BOJ IO
3aKpBITBIM CXEMaM Ha pPa3iu4Hyl0 Ipou3BoguTensHOocTh. (€ Bompocamu
MOATOTOBKM CTOYHBIX BOJ W 3aKayKH B MPOJYKTUBHBIE TOPHU30HTBI MOYKHO
03HakOoMHUThcs 1o kKHure E.A.MupoHoBa «3akauka

CTOYHBIX BOJ HE(TAHBIX MECTOPOXKACHUN B IIPOYKTUBHBIE TOPU3OHTHI». M.,
«Henpa», 1976.



CryneHTam Heo0X0AMMO M3YYHUTh CNOCOOBI MOJATOTOBKHU CTOYHBLIX BOJ,
COOpPYKEHUsI JJIs1 OTCTAMBAHUA  CTOYHBIX BOJA, XApPaKTEPUCTHUKY
AeMCTBYIOIIUX CHCTEM OYHUCTKUA M HOBbIE€ METOAbI MOJATOTOBKH CTOYHBIX BO/I.
N3y4utsb padoTy, HEJOCTATKHM M JOCTOMHCTBA OTKPBITHIX U 3aKPBITHIX CXeM
BOJIOOYHCTHBIX COOPYKEeHHH, 0JI0Ka ¢ 000py10BaHHEM.

Ecau cTouHbIe BOABI He HCIOJb3YIOTCH B CHCTEMAX 3aBOTHCHHUSA
He(PTAHBIX MECTOPOKACHUN U NJIA APYrUX Lesiel, UX 3aKa4YuBaloT B
NOrJIOIAKINNE TOPU30HTHI. CTOYHBbIE BOJAbI BHI3LIBAKOT KOPPO3UIO TPYO U
000pyA0BaHMS, IOITOMY CJIeAyeT H3YUYUTh MEPONPHUATHSA MO CHUKEHUIO
Koppo3uu. /lajiee He0OX0AUMO 03HAKOMUTHCS CO CXeMaMHM BOJI0OCHAOKeHU S
He(Ten00bIBAIOIIMX NPEANPUATHI, YCTPOIICTBOM B0O103200POB, HACOCHBIX
CTAaHUNH, BOJONMPOBO/IOB, UX 00CJIY;KMBAHNEM U IIPOU3BOJACTBOM PEMOHTHBIX
pador. PaccmaTpuBasi cxeMbl IPOMBICJI0BOT0 BOAOCHAOKEHUS, HY’KHO
HMeTh BBHJIY, YTO BOJONPOBOJAHBIE CETH I0JIKHBI 00ecIeYnBaATh MOAaqy
BO/JIbI B HEOOX0AUMOM KOJINYEeCTBE KO BCEM NMPOMBICI0BbIM MOTPEOUTEIAM.
ITo3TOoMy cucTtemMa BOAOCHAOKEHUS 10JI7KHA HMETh HAMEKHbIE
BOJIOMCTOYHUKH, HAEKHOE IJHEPrOCHAOKEHHE HACOCHBIX CTAHIUI U
KOJIbLIEBYI0 Pa3BOJAIIYIO Lellb UJIH IBa BOAOBO/IAa K 00beKTaM,
NnpeKpalleHue mNoJAa41 Bo/JAbl K KOTOPBIM MOKeT BbI3BATh OCTAHOBKH
NPOU3BOACTBA UJIM aBaPHI0, 2 TAK:Ke K 00beKTaM 0000 ONIACHBIM B
MOKAPHOM OTHOIIICHNH.

IIpombIcioBbIE  00BEKTBI  MOIYT  CHa0KaTbCAd  BOAOM  NMYTEM
CTPOUTEJILCTBA O00bEJUHEHHOT0 BOJONMPOBOAAa, 00ecleYuBaIONIEro Bce
HYKIbI M3 OJHOIl BOJONPOBOAHON Ce€TH C OJAHMM WIH HECKOJbKHUMH
HCTOYHUKAMHU BOAOCHAOKEHUN, WM CTPOUTEJHCTBA HECKOJBKHMX CHCTEM C
Pa3IMYHbIMU HCTOYHUKAMH BO/IOCHA0KeHN, o0ecrevuBarOIIuX
NMPOMBICJI0BbIe 00bEKThI BOJOI PA3JIHMYHOI0 Ka4ecTBa, COOTBETCTBYIOILIEr0

TEXHOJOTHYCCKHUM IIpoueccam.

CTyneHTbl [OJLKHBI MOAPOOHO YCBOUTH MeETOAbl OCBOEHHS H
IKCILUIyaTAllMM HATHETATEJbHbIX CKBAaXKHH M CHCTeM 3aBOJAHEHMS,
TpeOOBaHMSI K KadeCTBY BO/Jbl, HArHeTaeMOH B IJIACT, TEXHOJIOTUIO

BOAONMOATOTOBKH, BOAONPOBOAbLI, KYCTOBbLIC HACOCHbBIC CTAHIHH, HOBLIC



0J104YHbIE KYCTOBbI€ HACOCHBbIE CTAHIIMU, 000PYA0BaAHUE.



© © N O

Bomnpocs! anst camonpoBepku

Kak knaccuduimpyrorcst pesepByapbl, NpUMEHsEMble Ha MTPOMBbICHAX JJIst
XpaHeHuss HepTH, MO uX QopMmMe, Marepuana Aisi HX H3TOTOBJICHHUS,
KOHCTPYKITUHU ?

Kakue TpeOGoBaHus IpeabsIBIsIOTCS K pe3epByapam JUisl XpaHeHus: HeTu'?
Kakue mnpeumyinectBa UMEIOT JKENE300€TOHHBIE pe3epByapbl  Iepes
CTaIbHBIMU?

Kakune TpeboBaHMSI TPEOBABISIOTCS K KOHCTPYKIUSM IKEJI€300€TOHHBIX
pe3epByapoB HOPMAJIBHOTO psijia?

B kakom cmywyae — BEpTUKaJbHBIM, CTaJbHOW  pe3epByap  UMEET
HaWBBITOHEHININN pa3zmMep?

Kakue HampsikeHHs UCTIBITHIBAET pe3epByap MpH 3arpy3Ke ero KuIKOCThI0?
Kakue Harpy3ku y4uThHIBAIOT MIPHU pacy€Te KPOBIIM CTAIBLHOTO pe3epByapa?
Kakumu MmetonamMu coopyaroT CTalbHbIE PE3epPBYaphl?

Kakas apmaTypa u 000pynoBaHUE YCTaHABIMBAIOTCS HA pe3epByapax, KaKOBO

WX Ha3HA4YCHUE, IPUHIUIIBI ACHCTBHS U KOHCTPYKIIMH ?

10 Kakue mepomnpusTHsi MPOBOIAT A COKpALICHHS MOTEph JETKUX (pakiuit

HedTH Ipu €€ XpaHeHU U ?

11 Kak 3amumniaroT cTajJbHbIe pe3epByapbl OT KOPPO3UHU?

12 Kax npousBomuTCs OYMCTKA pE3epBYapoB OT JOHHBIX OCAJKOB M KAaKME MEXaHH3MbI

IPUMEHSIOT JIJISI ATOM eI ?



13 Kakue OCHOBHBICE TpeOOBAHHS NPEIBSIBISAIOTCS K TeHEpaJbHBIM TUIaHAM
pe3epByapHBIX TAPKOB?

14 Kaxkumu criocobamu 3aMepsitoT KOJIMYECTBO MPOIYKIIMU B pe3epByapax?

15Kakumu mpubopamMy aBTOMATH3AIlMM M JJIsS BBITIOJIHEHHS] KaKUX OIeparuit
OCHAIIAIOTCS TIPOMBICTIOBBIE PE3EPBYaphI?

16 .Kakue HacOCHBIE CTAHITUN COOPY’KAIOT HA MPOMBICIIAX | JIJIST KAaKUX eJei?

17Kakue  TUMBI ~ HACOCOB  YCTAHABIMBAIOTCA B HACOCHBIX IS
BHYTPHUIIPOMBICIIOBON TIEPEKAYKU ?

18 KakuMu NMOCTOMHCTBAMU M HEAOCTATKaMH OOJIAZalOT HACOCHI Pa3TUYHBIX
TUIIOB?

19 Kakue ycnoBus BAMSIIOT Ha BBIOOP Hacoca TOTO WIJIM HHOTO TUTA?

20 Kakoe o0opy10BaHrEe BXOJUT B COCTaB HACOCHOM CTAHIIMH ?

21 Kakue nBuraTeny MpUMEHSIOT JJI MPUBOJA HACOCOB U B KAKUX CITyqasix?

22Kakue OCHOBHBIE TpeOOBaHUS TMPEABABISIOTCS K 3JaHUSIM HACOCHBIX
CTaHIUN?

23 Kakue T1peOOBaHUS TMPEIBABISAIOTCS K pa3MENIeHHI0 O00OpyJAOBaHUS B
HACOCHOM CTaHIIMHM M OOBSI30YHBIM TpyOOIIpoBOAaM?

24 Kaxum TpeOOBaHUSIM JOJIKHO OTBEYaTh AIEKTPOOOOPYI0BAHHE
He(TEeHACOCHBIX CTAHITUN?

25Kakue omepanuu Ha MEPEKAYMBAIONIUX CTAHIUSAX TOMJIEKAT KOHTPOJIIO,
ABTOMAaTUYECKOMY PETYJIUPOBaHUIO, JUCTAHIIMOHHOMY YIPABICHUIO M KaKue
IpUOOPHI KOHTPOJISA ¥ ABTOMATU3AINY MPUMEHSIIOT JIJISI OTUX IIeJIeh ?

26 13 kakux 0J10Kk0B cocTouT HacocHas ctaunusa bHHC?

27 Kakoe HeoOxomuMo oOopymoBaHue i Oe3pe3epByapHOW cmaud HeTH B
MarucTpaibHblil HepTenpoBoa?

28 Ha xakue HyX bl pacxoayeTcs Boja Ha HedTenpoMbiciie?

29 Kakum o0pa3om ompenensercs pacxoj] BOABI IS 3aBOJHCHUS HE(PTIHBIX
J1aCTOB?

30Kakue TpeboBaHHS MPEIBABIAIOTCS K BOJE, MCIOIB3YEMON MPOMBICIIOBHIMU
MOTPEOUTEISIMU ?

31 Kakue uCTOUHUKH UCTIONIB3YIOTCA I BOJOCHA0XKEHUS TPOMBICIIOB?

32 Kakue BoJipl Ha HEPTSIHBIX MECTOPOKACHHUIX Ha3bIBAIOTCS CTOUHBIMU 7

3313 kakux coOCTaBHBIX dYacTeld O0Opa3ylTCs CTOYHBIE BOJbI HEPTIHBIX

MECTOPOKIACHUI?



34 Kak YCTaHaBJIMBAIOT HOPMBI HAa Ka4C€CTBO CTOYHBLIX BOJ JJIA 3aKa4YKH HX B

MIPOTYKTUBHBIC TIJIACTHI?

Tema 3
HemeTaninueckue NOKPbLITHS

3alUTHBIE HEMETATMYECKUE MOKPBITUS YCIEIIHO MPUMEHSIOT ISl 3aIUThI
ra3oHe(TENPOMBICIIOBOTO U JIOOBIBAIOIIETO 000pYy/OBaHUS, OYpWIbHBIX U
HACOCHO-KOMIIPECCOPHBIX TPYO, MAarUCTPaJIbHBIX U MIPOMBICIOBBIX T'a30MPOBOIOB,
pe3epByapoB M Pa3IMYHBIX TEXHOJOTHYECKHX €MKOCTEH, JeTajieil HacoCoB U Jp.
Hanecenmne monmMepHbBIX MOKpPHITHI Ha JEIIeBble U HeNe(DUIUTHBIE CTAU JAeT
3HAYUTENbHYI0 OSKOHOMHIO CpEACTB TMpPH COOPYKEHUHM U OIKCIUTyaTalllH
pa3IMYHBIX O0BEKTOB HEPTSIHON MPOMBIIUIEHHOCTH.

K HemeraquinueckuM TMOKPBITUSAM, MPUMEHSIEMBIM [JIsl  TOBBIIICHUS
JOJITOBEYHOCTH HE(TEera3onpombICIOBOr0 U J0OBIBAIOIIETO0 00OpYAOBaHMS,
NPEABIBISIETCS] KOMIUIEKC OOIIMX TpeOOBaHUM, TAKUX, KAK BHICOKAs XMMUYECKas
CTOMKOCTh, 3JACTUYHOCTb, TEPMOCTOMKOCTh, IPOYHOCTh CILICTUIEHUS C OCHOBOWM,
OTCYTCTBHUE OTPHUIATEIBHOTO BJIMSHUS TMOKPBHITHUS HAa Marepuanl OCHOBHL. B
3aBUCUMOCTH OT YCJIOBHM 3KCIUTyaTallud MOKPBHITHE BBIMOJHSAET ONpe/eTICHHbIE
cnenuduueckre QyHKIMU: 3alIMIIAeT OT MEXaHMYECKOTr0 M TUapoadpa3uBHOIO
U3HOCA, 00ECMEeYMBAET TEPMOMUBOJISIIIUI0 CUCTEMBI, MPENIATCTBYET OTJIOKEHUIO
cojieii U mapaduHa, CO3JAaeT 3alIUTY B YCIOBHUSX DPA3NUYHBIX BHUIOB CHUJIOBBIX
Harpy>keHUd ¥ TOpU  KOPPO3MOHHO-MEXaHWYECKOM  BO3JCWUCTBUU B
HABOJIOPOKHUBAIOIINX Cpeaax,

[To nmaHHBIM pa3NUYHBIX 3apyOekKHBIX (UPM, TOJUMEPHBIE TMOKPBITHS
YBEJIMYUBAIOT CPOK CIYyXkObl TpyO, mpuMeHseMbIX B Oypenuu, B 2—4 pasa, a
npuMeHsieMbIX B 100brue — B 10—12pa3. Tak, Ha HedTera3zoBex pa3paboTkax
3amagnoro Texaca (CILHA) cpok ciy:kObl HaCOCHO-KOMIIPECCOPHBIX TPYO,
UCIOJIb3YeMbIX [IJIi HArHEeTaHWs B IUIACT BOABI C YIJIEKUCIBIM Ta30M MpH
temmeparype 10 323K, ysenuumiics ¢ 3 mec (6e3 nmokpeitus) 10 6 aeT (TpyObI ¢
HOJMMEPHBIM TIOKPBITHEM).

Bonpoc 3.1 MexaHu3m 3alIMTHOIO JAeiiCTBUA
HeMeTAJJINYeCKHX MOKPBITHII 0T Koppo3uu [1]
CornacHo COBPCMCHHBIM IIPCACTABJICHUAM, MCXAHU3M 3alIUTHOTO HeﬁCTBHH

HEMCTANIMYCCKUX HOKpBITI/Iﬁ CBA3dH KaK C M30JIMPYIOUINUM I[GﬁCTBPICM, TaK 1 C
BIIMSAHUEM Ha SJICKTPOXUMHNICCKUC IMpoucCChI, IMPOTCKAOIIMNC Ioa



HEMETAJUIMYECKOW IUIEHKON. OKpaHUpYIOLlee JEUCTBUE HEMETAJUIMYECKUX
MOKPBITUH OOYCJIOBJICHO MX CIIOCOOHOCTBIO 3aMeIsaTh AU Py3uto U mepeHoc
Yepe3 MOKPHITHE KOMIIOHEHTOB KOPPO3HMOHHO-aKTUBHOW CpPEJlbl K MOBEPXHOCTU
MeTajlyla U ONPEAEISIETCS B 3HAUMUTEIIBHOW CTENEHU IMOPUCTOCTU IMOKPBITUH.
[IpOHMKHOBEHHE BJIEKTPOIUTA YEpPEe3 MOPbl IMOKPBITUS WM YEpe3 MEXKMO-
JICKYJISIPHBIC HECOBEPILIEHCTBA IUICHKOOOpasyromiero BemiectBa (B Ipolecce
TEIUIOBOTO JIBUXKCHHUS) MPOUCXOMUT TOJ JCHCTBUEM KAMWUISPHBIX CHIL
OcMoOTHYECKOE J1aBJIEHHE, BOZHHUKAIOIEE BCIEACTBUE NEpenaia KOHLEHTpaluu
ANEKTPOJIMTA HA NOBEPXHOCTH KANWLIIAPHOM IUIEHKHM, KOHTAKTUPYIOIIEH C
BHEILIHEH CpeloM, MpUiIeraronieil K 3aluiiaeMoMy METaly, CIOCOOCTBYET
auddys3uu cpeabl yepes3 NOkpbITHe. [Ipu ocMOTHYECKOM IMepeMelIeHud Biaru
yepe3 IJICHKY JaBJICHHE MOXKET ObITh OOJIbIIE, YeM Cujla aAre3ud IJICHKU K
METAJTy, B PE3yJIbTATE YEro NPOUCXOIAUT JIOKAJIBHBIA OTPBIB IUIEHKH OT IIO-
BEPXHOCTH MeETajUla, YTO NPUBOJUT K OOpa30BaHUIO B3IYTUH U MYy3bIPEH,
ABJSIOIIMXCS ~ TMEPBOHAYAIBHBIM ~ OYaroM  KOPPO3HUOHHOTO  MOPaXEHUs
METAITNYECKONW OCHOBBI.

Ha ckopocTh 1 HanpaBiieHUE IEKTPOOCMOTHYECKOTO MEPEHOCA BIArk 4epe3
MeMOpaHy (MOKPBITHE) OKa3bIBACT BIIMSHUE 3HAK AJICKTPUYECKOTO 3apsijia Ha
CTEHKaxX Kanwuisipa IUICHKU. OJEKTPOOCMOTHMYECKAS AKTUBHOCTh IUICHKHU
CHIKAETCsl C YMEHBIICHHWEM BEIWYMHBI 3apsaa. Ha 3ammuTHOE nelicTBUE
ITOKPBITUS OKAa3bIBACT BIIMSHHAE WOHHAs IPOBOAMMOCTH IOJMMEPHOW IUICHKH,
KOTOpasi 3aBUCUT OT CBOWCTBA W CTPYKTypel mnoaumepa. Hamnunn
MPEUMYIIECTBEHHO  KaTHOHHOM  MPOBOAMMOCTH  CBHJIETEIBCTBYET 00
OTPULIATENBHOM 3apsifie, & aHUOHHOM IPOBOJUMOCTA — O MOJIOKUTEIBHOM
3apsiie IUICHKU.

Ha muddys3mnonnsie cBoiicTBa MOJUMEPHBIX MOKPHITHA OKA3bIBAET BIWSHUC
CTPYKTypa IUICHKH, KOTOpas 3aBUCUT OT MPUPOJBI MOJUMEpPA U Crocoba ero
HaHECCHMUS.

[ToxpbITHST HA OCHOBE JIMHEUHBIX IOJMMEPOB C BOJOKHUCTOM CTPYKTYpPOWU
UMEIOT 00Jiee BBICOKYIO IPOHMIIAEMOCTb, YEM HA OCHOBE IOJUMEPOB C TpPEX-
MEpHOM ceTuaToil cTpykTypoi. IlokpeiTus, chopMupoBaHHBIE H3 TOJUMEPOB,
00pa3yIoluX KPUCTALIUYECKYIO CTPYKTYpY, HMEIOT HHU3KUKA KOd(hUIMeHT

audy3un.

ITokpsiTHE ....... DIHoKCUaHAs DnoKkcuIHAs IlomusTriTeH Ilenomnact
[IIIATIEBKA MOPOIIKOBast BBICOKOTO
OH-0010 Kpacka aBJIEHUS
I1-DI1-117
Koadpdurpenrt
TPOHULIAEMOCTH
(recm)/ (em?c) 9,98 « 102 6 +10%2 6,2 «10"® 1,42 «10%

OTu fAaHHBIE TMOKa3bIBalOT, 4TO BpeMs Aud¢y3uu BOIbI yepe3 IUICHKY
HE3HAYUTEIBHO MO CPABHEHHUIO CO CPOKOM CIY>KObI MOJIMMEPHBIX TMOKPBITHIA,
MO3TOMY PEIAOIIAs pOib IPUHAMICKUT HE SIKPAHUPYIONIeH QYHKIMU MJIEHKH, a



ANEKTPOXUMUYECKOMY MOBEJACHHUIO METAIIA IO/ TIOKPBITHEM.
B 3aBucuMOCTH OT MPUPOJIbI BBOJUMBIX KOMIIOHEHTOB MEXAHHU3M 3alIUTHOTO
JNEUCTBUAA HEMETAUIMYECKUX MOKPBITHA CBSA3BIBAIOT C BIMSHUEM HX Ha
OPOTEKAHUE AIEKTPOXUMUUYECKUX PEAKIMI: ¢ MacCUBUPYIOIIUM JCHCTBUEM Ha
NOKPBIBAEMbI METaJl, OOECHeYeHHEeM 3a CYET BBOJAMMBIX KOMIIOHEHTOB
KaTOJHOM 3alUThl, 0OpPa30BaHUEM TPYJHOPACTBOPUMBIX MPOAYKTOB KOPPO3UH,
KOTOPBIE CHIXKAIOT CKOPOCTh AU (Py3un arpecCCUBHOTO areHTa K MeTajny.

BBenenne B MOKpBITHE HHTHOMPYIOMIMX J00ABOK, PAacTBOPUMBIX B BOJIE;
NPUBOJUT K UX afcopOIMKM HA aKTUBHBIX IEHTPaX METaJUla MOJ| IJICHKOW IOK-
pbiTus. OHAKO B 3TOM Cllydyae CHIXKAIOTCS OapbepHbIe (PYHKIIMH TUICHKH 32 CUET
BBIMBIBAHUSA BOJOW M00ABOK, MPOUCXOIUT YCUJICHHE OCMOTHYECKOTO SIBJICHHS, a
TaK)Ke€ MOYKET CHUKAThCSI aJir€3MOHHAs CBSA3h IUICHOK C METANIOM B pe3yJbTaTe
KOHKYPEHTHOU aficopOunu MHruOuTOpa U GyHKIIMOHATIBHBIX TPYII IMOJTMMEPHOM
TUTCHKH.

[ToBbIIIEeHNE AATre3MOHHOW CBS3M TOKPHITHUS C OCHOBOW SIBISETCS Oolee
3¢ (HEKTUBHBIM METOJOM YIIYYIIIEHUS 3alTUTHONH CIIOCOOHOCTH HEMETaJUIMYECKUX
MOKPBITHI. BBICOKass MPOYHOCTH CIEIJICHUS TMOKPHITUS C METauioM o0ec-
NEYUBACTCA 32 CYET XEMOCOPOLMOHHOW CBSA3HM NMPU B3aUMOACHCTBUM AKTUBHBIX
(YHKIIMOHATBHBIX TPYIN KaK CaMUX IJICHKOOOPa3yIoIINX, TaK U OTBEPAUTEIICH,
BYJIKAHU3aTOPOB, MOIUPHUIMPYIOMMX J00ABOK C AaKTHBHBIMH IIEHTPaMU
noBepxHoctn wmertamwia. [IAB MOTryT CiOyXHTh TakkKe NpPUMEHSIEMBIE Op-
TaHUYECKHE PACTBOPUTEINN: TOIYOJ, TENTaH U JIp.

[Ipu »>TOM CHIKaeTCs BEPOSTHOCTh aICOPOIMM HOHOB 3JIEKTPOJIUTA,
MPOHUKAIOIIETO Yepe3 MOphl K MOBEPXHOCTH MeETaljia, 3aTPyIHSETCS PeaKius
WOHM3AIMK MeTajla, XeMOCOPOIMOHHAs IJIEHKAa MPEMATCTBYeT 00pa30BaHUIO
MPOAYKTOB KOPPO3WH, MPUBOISIINX K CHIDKEHUIO aICOPOLIMOHHOMN CBS3H.

Benuunna aare3noHHON CBSI3U TOKPBITHSI C METAJUIOM 3aBUCHUT IMPEXIE BCETO
OT HaJW4Ms TMOJSAPHBIX (GYHKIMOHANBHBIX rpymn (tadna. 17). IlokpeiTus Ha
ocHOBe (heHONPOpPMATBAETUIHBIX, QJIKHUIHBIX, OMOKCHIHBIX CMOJ HMEIOT
aKTUBHBbIC (DYHKIMOHAIBHBIE TPYNIbl W o0damaroT Oonee 3HAYUTEITHHOU
IMPOYHOCTHIO CLEIUICHHS, YeM MOKPBHITUS Ha OCHOBE IMOJIMATUIICHA, NIEHTAIIACTa,
¢Topomsacta, B TO BpeMsl KaK HX COINPOTHUBIECHUE TMOTOKY OJJIEKTPOJIUTA U
BOJIOTOTJIONICHUIO ~ HE3HAYUTENbHO.  3alUTHBIA  3PQPEeKT  yCHUIMBaeTCs
VHTUOUPYIONUM JCUCTBUEM KOMIIOHEHTOB, TPUBOMISAIIMX MOBEPXHOCTh METalia
B aICOPOLIMOHHO-TTACCUBHOE COCTOSTHUE.

JUIS  TIOKPBITUH, XapaKTEPU3YIONIUXCSI OTCYTCTBUEM SIBHO BBIPAKCHHBIX
GYHKIMOHATBHBIX Tpynn (MONHMATHIIEH, MEHTOoIracT, (Groporiact), odpazosa-
HUE XEMOCOPOMPOBAHHOW aJre3MOHHOW CBSI3U IMOJIMEpa C METaNIOM MOKET
JOCTUTAThCS ONTHUMAIBHBIM PEXKUMOM TEPMUYECKOW 0OpabOTKH, a TaKkxke 3a
CUET XHMHUYECKOTO MOIU(PHUIMPOBAHUS TIOBEPXHOCTH, MPHUBOJSIICTO K
MOBBIIIICHAIO CTAOWJILHOCTH aAre3ud B BOJE W dJIEKTpoiuTax. Hampumep,
TepMooOpaboTka (TOPIOHOBOTO TOKPHITHS Ha OCHOBe comoymMepa 32J1
NPUBOIUT K JAECTPYKIMHM TOJUMEpPa C 00pa3oBaHUEM PEAKIIMOHHOCTIOCOOHBIX



IIEHTPOB, B3aWMOJCHCTBYIONINX C AKTHBHBIMH IIEHTPAMU METajlia: MPOYHOCTH
CIETUICHHS TIOKPBITHS ¢ OCHOBOM foctruraetT 12—20Mlla .
CoBMerieHre MOJIMMEPHBIX MaTePHATIOB Pa3IMIHBIX KJIACCOB U

TabOmuma 17

OcHoBHBbIE (PYHKIIHOHAJIbHBIE TPYIIbI, OCYIIECTBISIOIIHE
aJICOPOIMOHHYIO CBSI3b C METAJLJIIOM, M IPOTOTHIIBI

HHTUOUTOPOB

Tunel cmon u otBepauTenu |bnuskoe 110| OYHKIIMOHAJIBHBIE TPYTIIIBI

~CTNVUVETUNA

COCNIMHEHUE
JIMBUHMIANETKIICHOBBIN IIponsBonnbIe Henacplennas anerniie
TUHOJIb BOT'0 CIIUPTA HOBAsI CBA3b
TMomuBuaUITMUODUIMHOBRIE  Bununmmununmin ATOM a30Ta B TETENOITUK-
CMOJIBI e
DONOKCUHBIE CMOJIbI Oxkucsh sTUJIeHA, [ 'eTepoaToM Kucmopona

KaMCHHOYFOJ'IBHBIC CMOJIbI

Comnonumens! anudaruyec-
KHX COCTMHEHHI ¢ KapOo-

HOBBIMU KHUCJIOTaMHU (CTH
DOJI C MAJIEUKOBBIM aHTH]T
DUIIOM)

OtBepauTenu

OTBEDIUTEID.

Bynkanuzupyromiue

aArc¢HTbI

B SIIOKCH-TPVIIIIaX

[IpousBoaHbIE ATOMBI a30Ta B reTepo-

XHWHOJIMHA MUKJIaX KOMIIOHCHTOB

KAMEPHHOAVINTRHONT CMO
JIbI

ManeunoBas kuciaota KapOoKCHIIBHBIE TDVIIIIBI

I'ereponuknuueckue I'erepoarom azora B
HEI. MUDUINHEI, [TAKIIE

IMUIEDUINH,

MopdoinH, aHaba3uH

IIDOM3BOIHBIE

MoueBuHa. MejaaMHH. I'eTepoaToMbl a30Ta.
J1a30J1, HUTPO3aMHUHBI aMHHOI'DYIIHI
Tuzanus, I'erepoaromsl azota u
MEpKaNTOUMU- cephl

TTANA TITITY

CO3/IaHH€ MHOTOCJOMHBIX CHCTEM IO3BOJIAIOT OOECHEYHUTH JIOJTOBPEMEHHYIO
3auTy obopynoBaHus. Hambosee mepcreKTUBHOE HaIpaBJICHHWE MOBBIIICHUS
3¢ (HEeKTUBHOCTH AaHTHUKOPPO3HOHHBIX MOJUMEPHBIX MOKPBITUH — 3TO pas3pa-



00TKa TMOJMMMEPHBIX KOMIIO3UIUN aJAre3MOHHO-UHTHOUPYIOIIEro JIeHCTBUS,
KOMIIOHEHTBbI KOTOPOH 00€ecleunBarOT IPOYHYI0 XEMOCOPOLIMOHHYIO are€3UO0H-
HYIO CBSI3b C IOBEPXHOCTBIO METAJUIA B IIpoLecce (hOpMHUPOBAHMS IOJTUMEPHOTO
CJIOSl U UHTMOMpYIOIllee JEMCTBUE B MIPOLIECCE IKCILUTyaTallU TOKPBITHUS.

3.2IIPUMEHEHUE HEMETAJUVIMYECKHUX
SAIIUTHBIX ITOKPBITUH [1]

B Hacrosiiee Bpemsi HanOoJee IMUPOKO HCIONb3YIOT MOKPBITUS HAa OCHOBE
dbenonpopManbIEruiHbIX, (QYpPUIIOBBIX, SMOKCUIHBIX, MOIUIPUPHBIX CMOJI, a
TaK)K€ Ha OCHOBE pA3JUYHbIX MOJHUMEPHBIX Komno3uumil. Ui u3onsuuu
Hapy>KHOM M BHYTPEHHEH MOBEPXHOCTEH TPyOONPOBOJAOB HCMOJIB3YIOT MOJIH-
MEpHBIE MaTepralibl HA OCHOBE TEPMOILIACTOB.

Hnst  popmupoBanus  peHoNDOpMaANbACTUIHBIX TOKPBHITUA  TPUMEHSIOT
OakemuToBbie Kpacku DJI-723, DJI-724-1, ®JI-724-2, npencrapisionuye codoon
CYCIEH3HUIO IIMHKA U AJIIOMUHUS B OAKEIUTOBOM JIaKe. ITH KPACKU MOCTaBJISIOTCA
B BHJIE Tpex NoypaOpHUKaTOB: OAKETUTOBOTO JIaka Mapku A, CIIMPTOBOM MaCThI
LMHKOBOI'O0 KPOHA ¥ AJIFOMUHUEBOM MyIPHI.

[TokpeiTsi Ha OCHOBE (HeHOIPOPMATBAECTUAHON CMOJBl HCHOJB3YIOT IS
3alIUTBl  OT KOPPO3UM BHYTPEHHHX TOBEPXHOCTEH He(TEnpOMBICIOBBIX
pe3epByapoB M €MKOCTEH BCEX THUIIOB W HAa3HAYCHWH I ClIaboarpecCUBHBIX
YCJIOBHI 3KCIUTyaTaIlK, KOTJa CoJiepyKaHue Kuciopoaa He npesbimaet 0,2 mr/i,
a CKOPOCTb KOPPO3MOHHOIO pa3pyILICHHs METaJlla B CPEJIe HAXOAUTCS B IIPEAEIIax
0,02-0,05c/ (M * u).

Moaudukanysi Takux MOKPHITUA pPa3IMYHBIMU KOMIIOHEHTAMU IO3BOJISET
YIYYIIUTh TEXHOJOTHMYECKHE M OKCIUTyaTallMOHHbIE cBoWcTBa. Hampumep,
XOpOIIKE IKCILTyaTAlIMOHHbBIE XapaKTEPUCTUKU JJI 3aIUTHI OT KOPPO3UH TPYO U
BOJIOBOJIOB MOKa3aJi0 MOKPHITUE HA OCHOBE OAKEIMTOBOIO U 3MOKCHUJIHOTO JIaKa C
n00aBJIEHUEM THUTAHOBOIO IMOPOIIKa M ypoTpomnuHa. [IperumyinecTBo MOKPHITHS
— €ro CIoCOOHOCTh K CAMOOTBEPKICHUI0. BBeIeHne ypoTponnHa — akTUBaTopa
CYILIKH, 00JIaJaollero MHTUOMPYIOUUM JIEUCTBUEM, OOECIEUYMBAET CHMKEHUE
BPEMEHU CYIIKHU U3JETUs C TOKPHITUEM U YBEIUYUBAET KOPPO3MOHHO-3AIIUTHBIC
CBOICTBa MOKPHITUSA. B KayecTBE HAMOJHUTENS TMPUMEHSIOT CheprUuecKuii
MOPOIIIOK THUTaHa ¢ XUMUYeckor akTuBHOCTHIO 88—90 %. Brenenue moporika
TUTAaHA YBEJIIMYUBAET KOPPOZUOHHYIO CTOMKOCTh MOKPBITHS.

B kadecTBe TIpyHTOBKM IMOJ MOKpBITHUS NpuMeHstoT cocta PJ[-O3K
KOPUYHEBBIA MPECTABIISIIONINA COO0M CYyCHIEH3HUIO MUMEHTOB U HaIlOJHUTENEH B
JaKkax Ha OCHOBE CHUHTETHYECKUX (PeHOoN(DOopManbAETUIHBIX COJIeH, B KOTOPYIO
nepes npuMeHeHneM 100aBisaor 5 % cukkatuBa HO-1, pactBoputenem CiryXut
KCHJIOJ WJIM COJIbBEHT KaMEHHOYTOJIbHBIN. BpeMs cymiku npu temneparype 291-
294K ne 6onee 124, npu 373-383K - 35MuH.

['pyHTOBKM Ha OCHOBE (DEHOJBHBIX CMOJ YIYYIIAIOT aAre3ui0 |



MPOTUBOKOPPO3UOHHBIE CBOWCTBA cucTeMbl MOkpbiTUil. B CIHIA mmpoko
WCIIOJIB3YIOT OIBIT HAHECEHWsS] TPYHTOBKM Ha OCHOBE (DEHOJIBHBIX CMOJ Ha
MOBEPXHOCTh OYPUJIBLHBIX TPYO, HA KOTOpPbHIE HAIBUISIOT AMOKCHIHO-(DEHOJIbHBIC
MOJIMMEPHBIE MAaTEPUAIIBI.

[loBbIlIEHNME 3AIIUTHBIX CBOMCTB IMOJUMEPHBIX MOKPBITUA Ha OCHOBE
AMOKCUIHO-(PEHOIBHBIX KOMIIO3UIIMM, SKCILTyaTUPYIONIUXCS TIpU  Tepernaje
temnepatyp 233-333K B KHCIIBIX U IIEIOYHBIX Cpeaax, JO0CTUTAeTCs BBEACHUEM
B KQ4€CTBE HATIOJHUTENS rpaduTa.

Hanbonee mmpokoe MPOMBIILICHHOE HCIIOJIb30BaHUE HMEIOT SIOKCHIHBIC
MOKPBITHUS, KOTOPbIE MOTYT OBITh IMOJIYYEHbl HA OCHOBE HEMOJIU(DHUIIMPOBAHHBIX
SHOKCHUIHBIX CMOJI.

JlJis 3aIuThl OT KOPPO3WMHM B MOPCKOW WM TMPECHOW BOJAE METaUIMYECKUX
MOBEPXHOCTEH THUIPOTEXHUYECKUX COOPYKEHUH YCIENIHO MPUMEHSIOT SMaJH
DI1-419 fa ocHoBe cmoubl D/1-14,9/1-16) u DI1-420 (@Ha ocHoBe cmodsl D/-20),
NPECTaBISIIONINE COOOM CYCIEH3UI0 MUTMEHTOB W HAIOJHUTENEH B PacTBOpE
AMOKCHIHOM CMOJIBI C J00aBiIeHHEM IUTacTU(UKATOpa—CIaHIETUPOIU3HOTO
JICII-1. Jlng skcrlyaTallMd M3J€IM B YCJIOBHSX HOBBIIIEHHON BIAXHOCTH
npuMmeHsoT aManu OI1-969, DI1-793 (a ocHoBe cmonbl DJ1-20), koTOpbIe
COXPAHSIIOT JJIMTEIbHOE BpEMs CBOM 3alllUTHBIE CBOMCTBA MPU 3HAYUTEIHHOM
nepenane Temreparyp (213-423K).

[ToxphITHST HA OCHOBE SIOKCHUAHBIX CMOJ 00Jalal0T BHICOKMMH 3allATHBIMU
CBOMCTBaMH B CEPOBOIOPOJICOICPIKAIINX CPEIaX.

B Ta6n. 18 mpuBenensl nalibie 0 CKOPOCTU KOPPO3UH CTATH C TTOJTMMEPHBIMU
nokpeitusiMu B 3 %+om pactBope NaCl, HackimeHHOM cepoBoopoaoM | o 2,1-
2,21/n.

bapreeprbiii 3deKT ans SMOKCHUIHBIX MOKPHITHH BBIpaKEH MEHEee 3Hauu-
TEJNBHHO U Ha MOPSIOK HIDKE, YeM ISl TOJIUATUIICHA, TICHTAIJIacTa.

3amuTHBIA 3PPEKT KOMIIO3UIUN Ha OCHOBE AMOKCHIHBIX CMOJ K HaBOJO-
POXKMBaHUIO CBSI3aH B OCHOBHOM C BBICOKOW aJIF€3MOHHON CIIOCOOHOCTHIO ATOM
rpynnsl TOJUMEPOB K cTanu. [Ipodynas xemocopOLUMOHHASI CBSI3b MOKPBITHS CO
CTAJIbI0 TMPOUCXOJUT 32 CUET TeTepoaToMa KHUCIOpOoJa B JMOKCH-TpyHHax M
rerepoaroma a3oTa B OTBEpIHUTEIE.

Tabmuma 18. Ckopoctb koppo3uu ctamm 20 mm/ron

[TonmmMepHOE TTOKPBITHE Bpewms ucnbiranuii, cyt

50 100 150 200
be3 mokpeiTus 0,2¢ 0,14¢ 0,12t 0,13«
gnmccvmrmmﬁ KOMTIAVHTT
[1-2I1-177 0 0 0,0043 0,0062

OI1-00-10 0 0,0084  0,0326 0,0368



[lenramacr 0 0 0 0

B ycnoBusix cratm4eckor BOJOPOAHOM YCTAJIOCTH MPUMEHEHHUE SIOKCHIHBIX
MOKPBITUH TaK ke 3PHEKTUBHO.

BrusgHue BeaMYMHBI PACTATHBAIOIIMX HAIPSKEHUNM Ha HABOJOPOXKUBAHUE
CTaJIM ¥ Ha U3MEHEHUE €€ TUIACTUYHOCTH BUIHO U3 Tabi. 19

[loBbIlIeHHE TIACTUYHOCTU TMOJUMEPHBIX IJIEHOK CIOCOOCTBYET COXpaHe-
HUIO 3alIUTHBIX CBOMCTB MOKPBITHA B YCIOBUSAX 3HAKOINEPEMEHHBIX M PacCT-
TUBAIOIINX HArpy30K B KOPPO3MOHHO-AaKTHBHBIX CpeIax, B TOM YHCIE TIpH
HABOJOPOXKMBAHUU, TIPU 3TOM BaKHa CIIOCOOHOCTH MOKPBITUNA COXPAHSTH CBOIO
AIIACTUYHOCTh B TIpOIIECCE€ JUTUTENbHOW OJKCIUTyaTalldd W TP H3MEHEHUU
Temriepatyp. B kadecTBe miacTu(UKATOPOB, OOECIICUMBAIONINX COXPAHCHHE
AIIACTUYHOCTH SMOKCUHBIX TOKPBITUH, MPUMEHSIOT quOyTUidTanaT, MacaodPpup
JID-5 (Ha 6ase cunTeTHueckux KUCIOT Gpakiuu Cs - Cg 1 TUITHICHIIIUKOIIA),
[1-3 - cnoxHbIi 3Qup MEHTAIPUTPUTA U CUHTETHUECKUX KUPHBIX Ppakimii Cs-Cg
U p. BeicokuMu miacTuGUUMPYIOIKMMHU CBOMCTBaMU o0nagaeT Macioddup JIO-
S, BBEJIEHUE KOTOPOTO B 3MOKCUAHYIO KOMITO3UIIMIO 00ECTICUNBAET 3IACTUUHOCTh
MOKPBITUS HA JJIUTEIHHOE BpPEMs, B TOM YHCJIE MPU HU3KUX TeMIepaTypax.
DONOKCUIHbIE KOMIAyHIbl, IUIACTU(UIMPOBAHHBIE  Macioddupom  JID-5,
OPUMEHSIOT [JI 3alMThl OT KOPPO3UM BHYTPEHHEH MOBEPXHOCTH HACOCHO-
KOMITPECCOPHBIX TPYO, KOTOpPHIE IKCIUTYaTUPYIOT Ha CEPOBOJOPOICOACPIKAITUX
HE(TAHBIX MECTOPOXKICHUSIX.

Jlist o0OecrieyeHusi JOJTOBEYHOCTH CTANU C MOJMMEPHBIM MOKPBITHEM IPH
IMUKJIMYECKUX U PACTATUBAIONINX HAarpy3Kax B CEPOBOAOPOJCOACPKANIUX Cpeaax
HEOOXOJAMMO TOHU3UTh NPOHUIIAEMOCTh IJIeHKH. [lo3ToMy HCHONB3YIOT
MHOTOCJIOMHbIE CHUCTEMbl MOKPBITHI, B TOM YHCJI€ Ha OCHOBE pPAa3IMYHBIX
MatepuanoB. J[Jig 3amuThl OT KOPPO3UH OOOPYIOBAaHUSI B KECTKUX YCIOBHSIX,
coZiepXKalluX CEPOBOJOPOA W KHUCIOPOJ, HCIOJNb3YIOT CHCTEMY MOKPBITHA,
coctrosinyo u3 5 cimoeB mmatiaeBku II1-0010 u S cnoe smanu OI1-773 npu
obmeit TommuHe cnost 190mMkMm.

ONOKCHIHO-KaMEHHYTOJIbHbIE u AMOKCU(EHOTbHO-KAMEHHOYTOJIbHbIE
KOMITO3UIIMM  00JIaZJal0T  BBICOKOW  KOPPO3MOHHON  CTOMKOCTBIO, KOTOpas
obecreunBaeTCsi BHICOKOM aAre3MOHHON TMPOYHOCTHIO TMOKPHITHUS K METasuly, a
TaK)K€ MHTUOMPYIOIIUM JEHCTBUEM BXOASIIMX B HUX apOMATUYECKUX U

Ta6nual9. KonmnuecTBo aicopOMpPOBaHHOIO CTAJIBIO BOJOPO/IA, em100 1




Pacraruraroniee

Ker moxnkITuyg

C moKNRITUEM

HaIMpsHKCHUE

0O AMOKCUHAS AMOKCUIHAS
IPYHT-IITATIEBKA |[TOPOIII-
OI1-0010 KOBas Kpacka

[1-DI1-177 epast)

0 1,36 0,13 0,05

0,5Q 2,11 0,31 0,25

0,7 Q 2,76 0,54 0,42

0,9Q 3,55 0,71 0,53
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Puc. 25. 3aBUCHMOCTh CTOWKOCTH TOKPBITUS OT BPEMEHH MHCIBITAHWNA B MHUHEpaJIU-
30BaHHOU (2,7 1/1) apre3nanckoii Boje. [lokpbITHs:

1 - s11OKCHIHO-KaMEHHOYTOJIbHOE; 2 - TUBUHUIALIETUIIEHOBOE,; 3 - IEPXJIOPBU-HUIIOBOE;
4 - 5MIOKCUHOE; S - MOJUBUHWIOYTHPATIbHOE, 6 - aIKUIHOCTUPOJIBLHOE

DONOKCUIHO-TaKOBYI0 kKommo3uiuio Tuma sMmanu CI1-OK-4 Ha 0CHOBE 3MOKCHTHOMN
D/1-16 1 KaMEHHOYTOJIBHOW CMOJ YCIENTHO HWCIONB3YIOT JJIS 3allUThl BOJOBOIOB,
MOPCKHUX TPyOOITPOBOJIOB.

J1J1st TOBBILLIEHUS U3HOCOCTOMKOCTHU MOKPBHITHI HA OCHOBE AMOKCUAHBIX CMOJ B HUX

BBOJISIT PA3IMYHBIC HAMOJHUTEIH. BBEICHHE XKENe3HOTO IMOPOIIKAa B AMOKCHIHYIO
KOMITO3UITHIO cocTaBa, Mac.4. 100 —cmonsr D/1-5 nnu D]1-6;
10-15 muoytundranara (JIb®); 10-150TBepanTress HOIUITHICHIOIHAMUH O3BOJINIO
B 3—5 pa3 MOBBICUTh M3HOCOCTOMKOCTh MOBEPXHOCTH IO CPABHEHHIO C MOKPHITHEM
0e3 HamomHuUTENA. [lOKpBITHE HWCMONB3YIOT JUIsl 3alIUThl OT KOPPO3WHW M H3HOCA
BHYTPEHHE MOBEPXHOCTH HACOCHBIX TPYO, MPUMEHSEMBIX MPU HACOCHOM CIOCO0e
I00BIYU HEPTH.

B oTcdyecTBEHHONW MPAKTUKE IIUPOKO IPUMEHSIOT KPEMHMUOPTraHUYECKUE
JaKOKpacoudHble MaTepuaiibl, Takue, kak KO-08,K0-835,K0-831,KO- 075,

KO-85, obGnanaronime MOpo30yCTOMYUBOCTHIO, aTMOC(HEPOCTOMKOCTBIO MPU HATUYUHU
BbICOKOTO conepkanns O, u H; 8.

Omane KO-198, wusrorosneHHasgs ¢ wucnoojibdoBanueM Jaka KO-831 wu
WHTHOMPYIOMIEro MATMEHTA, MOKa3aja BRICOKHE MPOTUBOKOPPO3UOHHBIE CBOMCTBA MPHU
3alATe CTaJbHBIX TIOBEPXHOCTEH pe3epByapoB. Jlms paboTel 00OpymoBaHWS TpHU
nepenaje temrneparyp 233—303K pekomenayrorcs smanu KO-811u-KO-334.

3amuTa OT KOPPO3UH KPYMHOTa0apUTHBIX M3AENIUi, HAapUMep TPyO, MOXKET OBITh
JOCTUTHYTa MPUMEHEHUEM MOIUATUIICHOBO IJICHKHU.
C nayana 70X roioB B Ka4eCTBE M30JIMPYIOLIETO MOKPBITUS [l 3aIlIUTHI BHEIIHEH

MOBEPXHOCTH TPYyO OT Koppo3uu (0coOeHHO TpyO OOJNBIIOrO aUamMeTrpa) BMECTO
NPUMEHSEMbIX MOKPHITUH Ha OUTYMHOH OCHOBE HCHOJB3YIOT MOKPHITHE HAa OCHOBE
HOJMATUIIEHA, HAHOCHMOE pAa3IMYHbIMH crocobamu. [lonmdTUICHOBBIE MOKPBITHS
UMEIOT TMPEHMYIIECTBa MO CPABHEHHIO C MOKPHITUSIMH HAa OUTyMHOM ocHOBe. OHHU
XOPOIIIO COXPAHSIOTCA B YCJIOBUSX 3HAYMTEIBHOTO IEpernajga TeMmepaTtyp, o0janaroT
BBICOKOM MEXaHWYECKOH MPOYHOCTBHIO, CTOMKOCTHIO MPU BO3IACHCTBUSAX arpecCHUBHBIX
KOMIIOHEHTOB TIOYBEHHON KOPpPO3WU U MHUKPOOPTaHM3MOB, a TakKe CTOWKH B



aTMOC(EepHBIX YCIOBUAX HE(PTSIHBIX W Ta3oBbIX cpel. [IpeumyiecTBo 3TOro THUMa

MOKPBITHS - BO3MOXXHOCTh 3HAYMTEIBHOTO YMEHBIICHHS TOKAa KATOAHON 3alluThl
(0,001-0,007A/m) 1o cpaBHerut0 ¢ GuTymHbIME oKpbrTHsivu (0,01-0,0254/M%).

OAHO W3 OCHOBHBIX HAIlPaBJIEHUN B OTEUYECTBEHHOW M 3apyOeKHON NpaKTHKE
CTPOUTEIBCTBA TpyOONIPOBOAOB 00JBIIOrO JMaMeTpa o HaHECEHUE
IPOTUBOKOPPO3HOHHBIX MOKPBITUN HA TPyObl HEIOCPEACTBEHHO Ha METAJLTyprHUECKUX
3aBOJlaX U H30JILMOHHO-CBAPOYHBIX 0a3ax. OTO MO3BOJSET IOBBICUTh KauyeCTBO
3aIIUTHBIX ITOKPBITHM, WCKIIOYHUTH BIUSHHUE IIOTOAHBIX YCIOBUM Ha  BBIIOJHEHHE
U30JIALIMOHHBIX PabOT, CHU3UTh TPYJOEMKOCTb TPACCOBBIX PabOT MpHU U30JSALUHU TPYO.
OcCHOBHBIE U30JIMPYIOLIe MaTepHuaJbl - 3TO IIOJINATUIICHOBBIE 17}
HOJUBUHWIXJIOPUIHBIE; IO CTA0OMJIBHOCTH MEXAHWYECKUX, XMMHYECKUX U 3allUTHBIX
CBOMCTB MPEANOYTEHUE OTHACTCSA IOJIMATUICHOBBIM  IIOKPBITUSM, KOTOpBIE IIpU
tonumHe 100 MxM cmocoOHBI 00€cneyuTh 3aluTy TPYOONPOBOJIOB OT KOPPO3UU B
YCIIOBUSIX MOA3EMHON MPOKIIAJKU Ha CPOK IKCIUTyaTanuu He MmeHee 20 neT.

JU1si HaHECEHUs MOJMATUIICHOBBIX MOKPHITUN HA TPYObI B 3aBOACKHX YCIOBUAX IIUPOKO
MPUMEHSIOT HANbBUIEHUE MOPOIIKOB, 3KCTPY3HIO, HAMOTKY JIEHT C MNOJKJICHBAIOLIUM
CJIOEM.

[TpOoMBINUIEHHOCTh BBIITYCKAET IUIEHKY Ha KJ€eBOMl OcHOBe M 0Oe3 kies. Kieiikas
IJIEHKAa HAHOCUTCA Ha TpyObl, TMOJABEPTHYThIE JApoOecTpyilHON 00padoTke, W
o0e3’KupeHHbIe. B 3aBUCUMOCTH OT yCIIOBUHM AKCIUTyaTal[MM MJIEHKA MOXKET HAHOCUTHCS
B OJIMH U HECKOJIBKO CJIOEB.

B coBpeMEHHBIX NOJMMEPHBIX W30JLMOHHBIX JICHTaX B KadyeCTBE JIMIIKOBOIO
MOAKJICUBAIOMIETO  ClIos  O0bIYHO TpuMeHsitoT  Oytmikaydyk  (BK), koropsrit
XapaKTEPU3yeTCsl BBICOKOW TEIJIOCTOMKOCTBIO, MOPO30CTOMKOCTBIO M XHMHUYECKOU
CTaOMJIBHOCTBIO, 4 TAKXX€ HU3KOH BIAroKUCIOpOANpOoHHIIaeMOocThio. Beenenne B BK
CEpbl U TUYpaMa MOBBIIIAET TEIMJIOCTOMKOCTD MOACIIOS.
®Oupmbl OPT" 1 AAnoHnn UCMONB3YIOT MOAKICUBAIOIINN CION HA OCHOBE MOJINOJIE(UHOB
WIM UX COMNOJMMEPOB, a TaKKe CMeCh OWTymMa C KAaydyKOM M CHHTETUYECKUMHU
CMOJIAMH.

[Inenka 06e3 KiIEMKOW OCHOBBI TaKXE€ HAHOCUTCA Ha TpPYOBl, MpEeABApUTEIHHO
MOATOTOBJICHHBIE TOJI MOKpbITHE. JlJI1 CLEMJIEHUs] IJIEHOYHOTO MOKPBITUS ¢ OCHOBOM
TpyObl HarpeBarOT TOKaMU BBICOKOM dYacToThl. [IneHka npu CONPUKOCHOBEHUU C
ropsituei MOBEPXHOCTBIO OIUIABIISAETCS, YTO MO3BOJISIET MOIYYUTh TPeOyeMOe CLEIUIEHNE
HOKPBITHSL C OCHOBOM.

Xopo1iue pe3ynbTarhl JaeT KOMOMHUPOBaHHOE MOKpbITHE. Ha TpyOy HaHOCAT cioi
NOJIMOTUJIEHA Ta30IUIAMEHHBIM METOJAOM M TYT € Ha pPacTEKarolleecs MOKpPHITHE
HaMaTbIBAlOT IUIEHKY. B pe3yibrare moJydaercs IepMETHYHOE ITOKPBITHE BBICOKOTO
Ka4eCTBAa C BBICOKOW aire3uel K METAJNINYECKOM OCHOBE.

Hanecenne mMOAMATUICHOBBIX TMOKPHITHI HEU30EKHO CBSI3aHO C OKHUCIICHHUEM
MoJIMMEpa U €ro TEePMUYECKOW eCTpyKuuend. ITu (HaKTOphl CYIIECTBEHHO CHUKAIOT
3¢ (HEeKTUBHOCTD MOKPBITUH, COKPAIAIOT CPOK UX CIIYKObI. SIBHBIN MPU3HAK OKUCICHUS
MOJIUMEPA U €r0 TEPMOJIECTPYKLIMU — O0pa30BaHUE HA MOBEPXHOCTU MOKPBITUS CETKU
TPELIMH, YaCTO 3TO MUKPOTPEIIHHBI, [IOCTEIIEHHO pPa3pacTarolluecs W MPUBOASIIME K
pa3pyLICHUIO TOKPBITHS.

[TonmmaTHIIEHOBBIE TOKPBITUST MOTYT OBITh CTA0MJIM3MPOBAHbBl MOJU(pUKALKEH
COCIMHEHHSIMH, CHIKAIOIMMHU UHTEHCUBHOCTh MPOLECCOB OKUCIEHUS U TEPMUYECKON

JNECTPYKIMH KakK Mpu GOPMHUPOBAHUU MOKPHITHSI, TAK U B MPOLECCE IKCILTyaTalUH.



B kadectBe Momubunupyrommx g00aBOK, MPEMSATCTBYIONUX WHTEHCUBHOU
OKUCIUTEIPHOW W TEPMHUYECKOW JIECTPYKIIMH, TPEIJIOKECHBI HEOPTaHUYECKUE
coequnenus NaNO ,, CdO, V , Os, TiO,, Cr ,03, Mn02, F¢ ,03. DTu BeuiecTsa He
TOJIBKO BBIMIOJIHSAIOT POJIb CTAOMIN3ATOPOB, HO U OKa3bIBAIOT MHTUOUPYIOIIEe 1eHCTBUE
Ha MaTepuan oCHOBBI. KpoMe TOro, OHM MOBBIMIAIOT TEMIEPATYPY HaUada U MaKCUMyMa
OKHCJIeHHs paciiaBa nojauMepa B cpeaHeM Ha 10—20%, 4yro BaxkHO Mpu HAHECEHUH
MMOKPBITHA, T/I€ CTPOTUM KOHTPOJIb U COOJTIOJICHUE TeMITepaTyphl 3aTPYTHUTEIbHBI.

S dexTrBHO MCIIOJIb30BAaHUE XJIOPCYNb(HUPOBAHHOTO NOJINATUJIEHA,
OTBEPXKIaeMOTO KPEMIMHOPTaHUYECKUMH areHTaMH, TAaKUMH, KaK I[IHKJIOCHJIAMUH,
cwiaMuH u©  ap. Hcmonb3oBaHue — XJOPCYIb(UPOBAHHOTO  MOJUATHIIEHA  C
KPEMHUMOPTAaHUYECKIUMHU OTBEPIUTEIISIMU TTOBBINIAET CTOWKOCTh MaTepuaia MOKPBITUS
B MUHEPATU30BAaHHBIX M  CEPOBOJOPOJACOACpXKAIMUX  cpemax. HemocTtarku:
HEOOXOJUMOCTh COOJIFOJIEHUS] CTPOTOr0 TEMIIEPaTypHOTO pexknMa HaHeceHus: (543—
593 K), wmameni TeMmmeparypHbId Uana3oH MPUMEHEHUs, CKIOHHOCTh K
pacTpecKkuBaHMIO, cnabas aare3uss kK Meramry. [loKpeITHe HaHOCAT MO TPYHTY, B
KayeCcTBE KOTOPOTO UCHOJIB3YIOT (DEHOJIBHYIO CMOITY.

B mHamen cTpaHe OKCIUIyaTUPYIOTCA MECTOPOKIECHUS NPUPOJHOIO rasza ¢
temnepaTypoit Ha Bbixojae 373—393K. B cBsi3u ¢ 3TUM MOBBIIAIOTCA TPeOOBaHUS K
TEIUIOCTOMKOCTH MOKPBITHM.

Jnsa  pacmupeHus TeMmIepaTypHoro auamnazona [ID-mieHku npoBoaaT —ee
paauanoHHOe OOJy4YeHHE, KOTOpPOE IMO3BOJISIET M3MEHHUTHh (DU3MKO-MEXaHHUYECKHE W
3amuTHBIE cBoicTBa [ID 3a cuer oOpa3oBanus B amMop(HOW HYACTH TMOJHMMEPA
MPOCTPAHCTBEHHO-CIIUTON CTPYKTYpHI (Tabi. 20).

Jlyis TepMocTabMIM3alny TUICHKH, TTOABEPTraroIeics painaliiOHHOMY OKHCIICHHIO,

B liee BBOJAT CHEUUaJIbHbIE AHTHOKUCIUTENNW M CTabuiu3upyoomue aodaBku. B
KauyecTBE KJIEHKOTO MOJACIOS UCHONIB3YIOT OyTUIIKaydyK, MOAU(PUIIMPOBAHHBINA CEpOil U
TUYpPaHOM, YTO MPUBOJUT K CTPYKTYPHPOBAHUIO M CHIKCHUIO TekydecTu BK-momcmos.
Hatypnpie ucnpiTanusi 1yOJMpOBaHHBIX PaIHAMOHHO-MOU(HUIMpoBaHHBIX [13-1eHT
Ha nierioBom TpyOompoBose IllaTiapikckoro ra3onpoBoja mpu Temieparype 363—
368 K mokazanu, 4To HeCcTaOWIM3MpPOBAHHAS JICHTA 3HAYMUTENBHO YTPAuWBAET CBOM
MIPOYHOCTHBIC W DJIACTUYHBIC CBOWMCTBA 3a MEPBBIM T'OJl WCIBITAHUS, B TO BpeMs Kak
(hU3UKO-MEXaHUYECKHUE U 3aIIUTHBIC CBOMCTBA CTAOMIM3UPOBAHHBIX JICHT mocie 2,57er
MCTIBITAHUS TIPAKTUYECKN HE H3MEHWIINCh.
JUis 3a1UThl TPyOOIIPOBOAOB OT KOPPO3UHU IIUPOKO MPUMEHSIOT TaKKE MHOTOCIIOHbBIE
MOKPBITHsI. JIJIs1 3amMThl CBApHBIX CTBIKOB TPYOOIIPOBOIOB OT JOCTYIa BO3IYyX W
Koppo3uu anriuickas ¢upma "Kanyza Illoy" mpuMeHsieT crenualibHbIE CTITHBAIOT
My(]THI U3 TOTUATHIIEHA, KOTOPHIE MOHTUPYIOT

Ta6bmuma 20. duszuko-mMexaHWYECKHe M 3alllUTHhIE XapakTepucTuku [ID-meHkw,
00JIy4EHHOU pa3TUYHBIMU J03aMHU

[Toxazarenu Ho3a o6myuenust, MI'p

0 0,1 0,2 0,3 0,5

Conepxxanue



puUMOH Tenb-PpaKIul, — 35 70 75 80

Temmenarvna. K:
TATTTTOACTATATACTIT 292 AD% AR% AQ% BN

XNDVITKOCTU 20C 17 16> 152 152
Paznvrmaromniee vanng-
KeHnue TN nacTaxe-

rl’

muu MTla 14 F 18 15 F 13 F 13
OTHOCUTENBHOE
Hue npu paspeise, %0 320 360 340 265 220
Manvm vithvroeTu 200 21(C 220 POk 10
VnapHas BSI3KOCTb,
Tixlom™ 0.6- 0.& 1.C- 1.2- 1.C-
N7 10 17 14 19
CTOUKOCTE K
BaHUIO, 4 2-3 50C 100C 100C 1000
Koaddunment 1
kr/(m.c.lTa) 0,79x 0,45 041X 10X
10-18 10-18

B TOPSIYEM COCTOSIHUM, a TaK)K€ TEPMOYCaJO4YHble MYy(pThl U3 pPaJUalOHHO-CIIUTOrO
MOJIMATHUIICHA, BHIITYCKAEMBbIE B BUJIE PYKAaBOB U B Pa3bEMHOM COCTOSIHHH.

JUia “3050MKM HapyKHOM MOBEpXHOCTH TpyO kak B Poccum, Tak u 3a pyOexom
Hapsay C OUTYMHBIMH W TOJIMATHJICHOBBIMH MOKPBITUSMHU IIHPOKO HCHOJIB3YIOT
MOKPBITHS HA OCHOBE MOJIMBUHUIIXJIOPUAA.

B Poccun i aHTUKOPPO3HMOHHOM 3aIUTHI BBIMYCKAIOTCA MOJUBUHUIXJIOPHUIHBIE
n3osioHHbIe JIeHTh Mapok [TWJI (metrue), [IBX-CJI u M WJI (Mopo3ocroiikue).
Jnsa  wsomsiuuu  razoHedrenpoaykTonpoBogoB mpumeHstor seHTel [IBXBK ¢
TeMIepaTypHbIM uHTepBanioM skcmryarauun 228—313 K. OcHoBHbIE (HU3HKO-
MEXaHUYECKUE M  DJJEKTPUUECKHE  CBOICTBA  MOJIMBUHWIXJIOPUIHBH  JICHT,
NpeJHA3HAYEHHBIX JJI1 aHTUKOPPO3MOHHOM 3alllUThl MOJ3EMHBIX HE(TErazonpoBO/IOB,
JOJKHBI OBITh HE MEHEE:!

[IpounocTh npu pacTsikeHur, MIIa .........co.oooiiiiiiin, 20
OTHOCHUTENBHOE YAJIMHEHUE TIPU PA3PBIBE, Y0....vvvvneiiiiiinnnnens 200

] 0700050 Yo 1 3 <R 20

[TpunumaeM ocTh K IPEMUPOBAHHOMN CTANBHOM MOBEPXHOCTH, Kr/cM mupuHb! 0,15
VY enbHOe 00bEMHOE COMPOTUBICHUE, OM CM ......euveeen... 1-19

Temmnepatypa XpynmKOCTH, K .....oouiiiiiiiiiiiiiiiii i e e, 233

Jleaty [INJI-251 mmpoko UCHONB3YIOT JIJIs 3aIIUTHI TPYOOIIPOBOJOB OT KOPPO3UHU.
Ee  W3roTtoBIAIOT W3  INOJIMBHUHWIXJIOPUIHOIO  IUIACTHKA €  HAHECEHUEM
NEPXJOPBUHWIOBOIO Kj€eBOro ciosi. OgHaKko MEepXJIOPBUHWIIOBAs CMOJA MOJIAPHA,
o0OnazaeT BBICOKOM CTeNeHbI0 Hal0yxaHUs W BbIMbIBaHUSA. Hanuuume B Kiee
IacTU(QUKATOPOB TMPUBOAUT K YKECTOUEHHUIO KIEEBOTO CJOS, a OTCYTCTBHE
cTabuIM3aTopa yCKOpSET NeCTPYKLHIO EPXJIOPBUHUIIEBON JIEHTHI.

Hanecenne Ha TpyOONpOBOJBl JONYCKAE€TCsl TOJBKO IMPU IOJOKUTEIbHBIX

Temriepatypax He Hwke 278K.



Momudukammeit neatsr [IBX-CJI cozmana nenra [IBX-JI, B koTOpO# craHIeBbIi
1acTU(UKATOp 3aMEHEH CIOKHOA(UPHBIM U (pochaTHBIM, YTO MO3BOJSET MOBBICUTD
aJIT€3MI0 U 3alUTHBIE CBOMCTBA IIJICHKHU.

Hanupie 1o  aud@y3uoHHOM, COpPOIMOHHOW W 3alIUTHOM  CIIOCOOHOCTH
HNOJUBUHWIXJIOPUAHBIX IJICHOK B aTMOC(EPHBIX YCIOBHUSX IPHUBEACHBI HIDKe (B
yuciautere npu temneparype 293K, B 3namenarene — npu 333K).

Mapka matepuana........... [MMJI-251 TIBX CTWJI-1  TIBX CTWJI-
2

TommuEa cmog Mu 0 NR= 0 N3¢ 0 N3¢

Koaddunmenr:

RITATOTINOHUTTAEMOCTH. 0.26¢ 1(*°  7.1e1(*° 1.5601(*°

K/ (MeceoTla) ............ mmmmmmmmmmmmems ememmeeemeeees e
1.8« 1Y 1.0 10% 1.1¢- 10

maddysuu, cM /... 44107 1,05 « 102 1,88¢102
12,1+102 1,28+10325 5,35 « 102

Ckopocts koppo3uu ctanu 0,12 0,077 0,036

(V)
TINTT TTITTALIINTY

B kauectBe mpaiiMepoB miis yiaydlleHHs TepmocTorkoctu tieHku [IBX-CTUJI
OepyT OMTYMHO-IOTMMEpHYIO TpyHTOBKY ['T-754, I'T-752. AnresuonHas mpo4HOCTh
nokpeiTuidi Ha ocHoBe I[IBX-CTWJI, omnpeneneHHas MO KPHUTEPUIO CTOMKOCTH K
KaTOJHOMY OTCIIauBaHWIO, HaXOAMUTCA HAa YPOBHE OJHOTO U3 JYYIIHUX 3apyOeKHBIX
o0Opa3suoB [lnaiikopnexc-340-20.

Mzonammmonn . TTNJI-251 Tlnadikodhmexc- TIBX TMBX
MaTenuan 34r-20
A TTARTINTIOLTY
npanMmep ....... butymasiii [lnaiikopaekc- I'T-752 I'T-752
10t
TToarrane A
cinauBanus.  IlonHas 4,74 4.8 4.8
3a 7 CvVT

[lepcrieKTHBHO TPUMEHEHHE TMOKPHITUH Ha OCHOBE TOJHYpPETaHa, KOTOPHIC
0o0JanaoT BBICOKOW aAre3ne K MeTajly, YOpYrocThio, abpa3suBOCTOMKOCTHIO,
YCTOHYMBOCTHIO K  MHHEPAIbHBIM KHCIOTaM U YIJIEBOJOPOIHBIM PACTBOPUTEISIM
mupokoM auana3one temneparyp (233 — 323K). Ha ocHoBe mosmypeTaHa co3aHbl
pa3IMYHbIC 3aIIUTHBIE KOMITO3UIMH, Takue, kak YP-930, YP-19, VJI-1, smans 2P-176
U JIp., CpEAH KOTOPBIX HambOoJee MUPOKOE MPOMBIIUICHHOE TPUMEHEHHE /ISl 3AIIUTHI
OT KOppO3UM XpaHWaull HedTenpoAykToB, TpyO momyuun mgak YP-930 c
TUATHICHTIMKOIbYpeTanoM (JATY).

Bricokas 3amuTtHas crocoOHocTh 'Y B yCIOBHUSAX AIEKTPOXMMHUYECKOU KOPPO3UH
B IByX(a3HbIX cpeAax dJIEKTPOJIUT—YIJIEBOIOPO/] CBsI3aHA C HAIMYUEM B KOMIIO3UIIUU
M30LIMOHATAa, KOTOPBIM pearupyer C BOJOW Ha MOBEPXHOCTH MeETajyla, CHHXKAET
CKOPOCTb KOPPO3UOHHOTO pAa3pyLIEHHUs, YyBEIWYHMBAsg aAre3nr0 ¢ NOMI0KKou. Ilo
naHHbiM He(TsaHbIX ¢GupMm CIIA, MOKPHITHS HAa OCHOBE TMOJUYPETAHOB C TOJIIMHON



cinosi 250 MKM, TpUMEHseMble JUIS 3alUThl TPyOONPOBOAOB PA3NUYHOTO THUAMETPA,
oOecneunBaroT 3amutHOe nedctBue B TeueHue 20 mer. Coolmaercs Takxe 00
3G(HEeKTUBHOCTH  3aIIUTHl  HACOCHO-KOMIIPECCOPHBIX  TPpyO B YCIOBHAX
THIPOadPa3UBHOTO MIOTOKA, COJIEpIKaIIero arpeccuBHbBIC XJIOp- "
CEPOBOIOPOACOEPIKAIINE KOMITOHCHTHI.

CornacHo nmaHHeiM  Qupmbel  "bBpaifep”, ana  aHTHKOPPO3MOHHOW  3alTUTHI
COOPYKEHMH, OKCIUTyaTHPYeMbIX B aTMoc(epax C TOBBIIIEHHON BIaXXHOCTHIO,
NpUMEHSIeTCd HOBBIM 3(PQPEKTUBHBIM OJHOCIONHBIA mMpaiMep, COCTOSIIUNA U3
noJimypeTaHa ¢ Jo00aBlIeHHEeM MHMHKOBOTO mopomika Jlecmomyp tuma E, TommuHO#M
mwienkn 120 mxM. K 10CTOMHCTBAM IUIEHKHM OTHOCSTCS OBICTPOE BBICHIXAHHUE,
BO3MO)XHOCTh HAHECEHUs MPH JIIOOBIX METEOPOJIOTUYECKUX YCIOBUAX, CTOHKOCTh K
MEXaHUYECKUM Harpy3KaM ¥ XUMUYECKOMY BO3CHCTBHIO arpeCCUBHBIX CPE.

[Tockonbky HEPTH HE CTAOMIM3UPOBAHA, TO MPHU ITOH TeMIIepaType MPOUCXOIUT
JOBOJIBHO CHJIbHOE Ta30BbiAeneHue. O0pa3yercs BHICOKOArpeCCUBHAs ra30BO3AYIIHAS
30Ha.

O4eBHIHO, BCE 30HBI BHYTPH pe3epByapa KOHTAKTHPYIOT C OYE€Hb CHUIIHBHO
arpeccuBHoi cpenoit, kotopast mo 'OCTy 9.908-85xapakTepusyercs kak
cuiIbHOArpeccuBHas (tadi. 29).

Bce Tpu 30HBI TpEOYIOT aHTHKOPPO3UOHHOM 3aIIUTHI.

5.1.1.TexHosoru4yeckne MeTo/ibl CHUZKEHHSI KOPPO3
HOHHOM arpecCMBHOCTH XPaHHMOM B pe3epByapax He(TH

Haubonee panmoHansHO peanu3aiuio mporpaMmMbl TPOTUBOKOPPO3UOHHOM 3aIIUTHI
BCEX TUIOB PE3epBYapOB (IIPOMBICIOBBIX, MATHCTPAIHLHOTO TPAHCTIOPTA U IPYTUX
€MKOCTEH) HAUMHATh C TPUMEHEHHSI TEXHOJIIOTUIECKUX METOJIOB CHUYKCHHUSI KOPPO3HHU.

Baxxneimmm 3¢ppeKkTUBHBIM TEXHOIOTHUECKUM MEPOIIPUSITHEM SBIIAECTCS
MPEeIOTBPALIECHHUE, [T0 BO3MOXKHOCTH, CMEIIIEHUS Pa3HbIX TUIOB He(Tel, 0COOEHHO
CEpOBOIOPOACOEPKAIIMX U 0€3 CepOBOAOPO/Ia, KOTOPOE YaCTO UIHOPUPYIOT
He(PTSIHUKH B TIporiecce JOOBIYU U TpaHCIIOpPTa HE(PTH.

Janee, ¢ MOMOIIBIO TEMIOOOMEHHUKOB, BO3YIIHBIX XOJIOAWIBHUKOB U APYTHX
TEXHOJIOTMUECKHX aIllapaToB CIEIYET T0OUTHCS MOCTYIJICHUS B pPe3epByaphbl
BO3MOYKHO HU3KOU TeMIepaTypbl ChIpO# (IOrOTOBICHHON U HEMOATOTOBICHHOM)
He(dTH, TaK KaK C OJTHON CTOPOHBI - TaKas TEXHOJOTUS BEIET K YTUIIM3allUU TEeIjia 1
ABJISIETCS IOATOMY peCypcocOeperaroiiei, a ¢ Ipyroi - yMEHbIIaeT BEPOSITHOCTH B
MOCTIeTYFOIIIEM KOHJICHCAIIMU Ha XOJIOAHBIX CTeHKax pezepByapa (B HedTH u
ra30napoBOil 30HE) MEJIKHX KaleJeK BOJIbI, YTO 3aMETHO CHU3UT CTENICHD Pa3pyIICHUs
IIOBEPXHOCTY METAJIJIa KOPITyca U KPOBIIM PE3EPBYAPOB.

Haubonee xe AeiicCTBEHHBIM MEPOTIPUATUEM MO CHIXKEHUIO KOPPO3ZUOHHON
arpecCUBHOCTH T'a30BO3AYIIHOTO IMPOCTPAHCTBA BCEX pe3epByapoB (KpoMe UMEIOIIHX
MOHTOHBI U TUTABAIOIIHE KPBIIIH)-SBISIETCS T€PMETU3AINS PE3EPBYAPOB C IIOMOIIBIO
OOBIYHBIX Ta30yPAaBHUTEIBHBIX CUCTEM, B TOM uncie, o meroay TatHUITuedTn (P
39-1-1095-84)€ noMoIibio TaK Ha3bIBAEMOM TEXHOJIOTUH yJIaBIMBAHHUS JIETKUX
(bpakuuii U3 pe3epByapoB U anmnapaToB HU3KOTO U aTMOC(PEPHOTO JTABJICHUH.

TexHoMOrMYecKas cxema yJaBiuBaHus jerkux ¢paxiuit u3 negru (YJID) cszana ¢
repMeTH3alnei pe3epByapHbIX NapKoB. JJOCTOMHCTBO 3TOM TEXHOJOTHH (C
KOPPO3MOHHONOTOUKHY 3PCHHMS) 3aKIF0YACTCS B MPEIOTBPAIICHUY ITONAIaHuUS B



ra3oBO3YyIIHOE IPOCTPAHCTBO KUCIOPOAA BO3/AyXa IPHU ONOPOKHEHUH pe3epByapa.
Kpowme 3toro, rexnosorust YJI® no3BoisieT COKpaTUTh NOTEPH yriieBoaopoaos u3 PBC,
YIIYYLIUTh YCIOBUS OXPAaHbI OKPYKAIOILIEH Cpellbl MyTeEM NPEAOTBPAILIEHUS TOTEPD U3
pe3epByapoB JIeTKux ¢ppakuuii HeTH, MOBBICUTH MOKAPO- U B3PbIBOOE30MACHOCTh
pe3epBYapHBIX MAPKOB, U, OJHOBPEMEHHO, CHU3UTh KOPPO3HUIO BEPXHUX MOSICOB U
CTAlMOHAPHOU KPOBJIM pe3epByapoB. [Ipumenenune texnonoruu Y JIO aBuseTcs
00s3aTeNbHBIM MPU TPOESKTUPOBAHUU, CTPOUTENHCTBE U IKCILTyaTallMi KOHIIEBBIX
IIPOMBICIIOBBIX CEMApPallMOHHBIX YCTAHOBOK U PE3EPBYAPHBIX MAapPKOB B
HedTera3oA00bIBAIOIIUX NPEANPUATUAX U NPEIIPUITHI MarucTpaibHOTO
TpyOONPOBOHOTO TpaHCHOPTa HEPTH.

TexHonorust ynaBnuBaHus JeTKUX (PaKIUil MpeaycMaTpUBAET TEPMETHUHYIO
00BSI3KY pe3epBYapHOIo Mapka u 00yCTPOICTBO €ro KOMILJIEKCOM 000pYI0BaHUS
TpyOONIpPOBOJAMH, KOMITPECCOPAMH, CPEACTBAMU aBTOMATUKH, TO3BOJISIOIUMU
0TOOpaTh OT HEPTH U3OBITOUHOE KOJIMUECTBO JIETKUX (PpaKLuid U3 ra30BOro
MIPOCTPAHCTBA PE3EPBYAPOB HU3KOTO M aTMOC(PEPHOTO IaBJICHUH C TOMOIIBIO
ra30/yBKH (KOMIIPECCOPOB), OT/ICIICHUE KOHJICHCATA U3 ra3a U 1Moiaqy
KOMIIPUMHUPOBAHHOTO T'a3a B HAITOPHBIN ra30MpOBO/I.

[TpuMeHUTEIBHO K YCIOBUSAM ra3oHe(Te100bIBAIOIIETO MPETPUITHS
(LeHTpaIbHOTO MyHKTa COOpa HEPTH) MIIM MATUCTPAIILHOTO TPAHCIIOPTa HEPTH
TEXHOJIOTHYECKas cXeMa Ipoliecca COCTOUT B clieaytonieM. Hedtu nocie Bropoit
CTYIIEHH Celapalyy MOCTYyMaeT B pe3epByaphl. B nensax odecrieuenus otoopa
cBOOOIHOTO Ta3a, BBIACISAIONIETOCs B IPUEMHUK HE(PTEPOBOIOB, MIEPEl pe3epByapamMu
YCTaHaBIMBAIOTCS ra300TAeaUuTeNN. Pe3epByapbl 000pyIyIOTCs ra30ypaBHUTENBHON
0OBS3KOI1, C MOMOIIBIO KOTOPOH JIeTKHE (PpaKIUU YTIIEBOJOPOIOB
nepepacnpeessioTCs MEKAy HUMH, a U3JIMIIKY [TOCTYMAOT Ha PUEM Tra301yBKU
(kommpeccopa) u fanee B HaOpHBIN ra3onpoBo. [loaroroBka raza K TpaHCIOPTY
OCYULIECTBIISETCS IPUMEHUTENBHO K KOHKPETHBIM YCJIOBHSM PE3EPBYAPHOIO MapKa.

Jia HeTAHBIX MecTOpOXAeHHH Y pano-I1oBoKbs, peKOMEHYeTCsl UCIOIb30BaHNE
TEXHOJIOTMH MPOMBICIIOBOM MOJATOTOBKH ra3za, 000ralieHHOTO TSKEIbIMU
yrieBogopoaamu (PJ1 39-1-1011-84)/1ns mectopoxaenuii 3amaanoi Cudupu
noArotoBka npoaykToB YJID ocyiiecTBiseTcs Mo TEXHOJIOTUU pa3ra3upoBaHus HedTu
C peLUpPKYJIAIKel ra3a KoHeBo# crynenu cemnaparuu (P 39-1-847-82) 11
OPEANPUATUNA MATUCTPAIIBHOTO TPAHCIOPTA UCTIOJB3YETCs YIPOILIEHHAS CXeMa
ynaBiuBanus YJID.

B nensax npenotepanieHust oOpa3oBaHUs BAKyyMa B pe3epByapax Mpu Ux
OTIOPOKHEHHH U UCKIIIOUSHHS MTOTIaJaHksI B HUX BO3AyXa (IIPOTUB KOPPO3HH) HA
pe3epByapax ycTaHOBIIEeHbI curHanu3aTopsl Haropa CHCB-1, nogatomiue
ANEKTPUYECKUI CUTHAII HA OTKJIOYEHUE KOMITPECCOpa MPH JTOCTHKEHUH MUHUMAIbHO
JOITYCTUMOTI'O JaBJIEHUS B pE3epByapax.

CoriacoBanue MpoU3BOAUTEIBHOCTH KOMIIPECCOPOB C PACXOA0M ra3a u3
pe3epByapoOB OCYILECTBIIETCS C IOMOIIBIO CUCTEMBI PETYJIUPOBAHUS AABICHUS B
KOHJIEHCATOCOOPHHKE, Ta30MpPOBOIAX, PE3EPBYapax, BKIIOUAOIIECH TATOHATIOPOMEPDI
TACII-1, perynupyroniye KjianaHbl, ra300pOBOIbI U 3alIOPHYIO apMaTypy.

BaxxHo mipu 3TOM OTMETHUTH, UTO MPU COOpPE U ONEPATUBHOM XPAHEHHUH
CEpOBOJIOPOICOEpKalllel HepTH B pe3epByapax, MpeA0TBpallleHUE ToMnalaHust Tyaa
aTMOC(EepHOro BO3AyXa HE TOJBKO pellaeT mpolaeMy KOppo3uH, HO U CAMOBO3TOPAHUS
nUPOQOPHBIX OTIONKEHUH (T.€. AKTUBHBIX CYJIb()UIOB Kelie3a) U MO3BOJISIET U30eKaTh



B3PBIBOB M [I0’KaPOB B HE(PTEMapKax 1Mo NpUYMHE HaJTU4Us Ha CTEHKaX pe3epByapoB
nupOo(OPHBIX MPOTYKTOB KOPPO3HUHU.

Jlaxe CHUKEHHE MPOLEHTHOTO COIEPKaHMs B IMTOCTYNAIOIIEM B PE3EPBYap BO3AyXE
KHCJIOPOJIA MOKET MPEIOTBPATUTh CAMOBO3TOPaHUE OTJIOKEHHUM MPU OYUCTKE U
pa3repMeTU3alU PE3EPBYAPOB.



