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TekcT JeKil

1. Bugu kopo3iiiHux pyiiHyBaHb. THIIH KOP03iiiHUX MPOLECIB.

Mertanu Ta iXHI YMCJIEHHI CIUIaBU MalOTh BUCOKY MIIIHICTh 1 TUIACTUYHICTb,
3HOCOCTIMKICTh, TEIUIO- Ta €JIEKTPONPOBIIHICTb. BOHM MarOTh BHCOKI JIMBapHIi
BJIACTHUBOCTI, J00pe OOpOOISIIOTHCS PI3HOMAHITHUMH METOJaMHU Ta HaJIaloTh
MOXJIUBICTh BHUKOPUCTOBYBAaTH METOJl 3BaprOBaHHS I OTPUMAaHHS 3 HUX
BEJIMKOrabapuTHUX BUPOOIB 1 KOHCTpyklik. Came ToMy Ha TenepilHiii yac
METaJll € OCHOBHMMHM KOHCTPYKIIMHMMM MartepiaJjamMud Ta  IIHPOKO
3aCTOCOBYIOTHCA B PI3HHUX TaTy34X HAYKU 1 TEXHIKHU.

Opnak y mporieci eKCIuTyaTaliii m1 Q1€ PI3HOMaHITHUX (DI3UKO-MEXaHIUHUX
(daxTopiB MeTaNieBl MaTepiaiv MOYMHAIOTH pyiHyBaTUCsA. HalO1mbin BaxKIMBUMU
BUJIaMU PYWHYBAaHHSI KOHCTPYKIIMHUX MaTepiaiiB € Takl.

Mexaniune pytinyéanns € HACIIIKOM TPOIECIB MPYKHOI a00 MIaCTHYHOI
nedopMmaiiii MeTady Npu AOCATHEHHI TPaHUYHUX HANpy>KeHb. Take pyiHyBaHHS
BHUBOJIUTH 13 JIaAy KOHCTPYKIIiIO, ajie YacTiIle 3a BCE JTa€ MOXKIIUBICTh 30eperTu
caM KOHCTPYKIIMHMI MaTepiall, HaNpUKIaJ, 3pyWHOBaHI CTajieBl KOHCTPYKII1
MOJKHA MEPETOILUTIOBATH B MAPTEHIBCHKUX TEUax.

Eposis mamepiany — 1€ TOCTYNOBE pPYWHYBaHHS Marepialy IUIIXOM
MEXaHIYHOro chpairoBanss. [IpukiamoM mnporecy eposii € CTHpaHHS KOJiC
3QJII3HUYHOrO0 TPAHCHOPTY Ta PEWOK, CTUPAHHS MiAMIUIHUKIB 1 TOJIOKOBUX
KUIEIh, PYHHYBaHHS JIOMATOK TYpOOPEaKTUBHOT'O JIBUTYHA.

Koposia mamepiany — 1e Tmponec MOCTYIOBOro (pi3MKo-XiMigHOTO
pyHHYBaHHS MaTepialy MiJ €0 OTOUYHOYOro CepeOBHIIA.

Ha BiamiHy BiJi MexXxaHIYHOrO pYHHYBaHHA, SBHUINA €po3ii Ta Kopo3sii
OB’ s13aH1 3 PO3MUJICHHSM 1 OKMCHIOBAaHHSIM METally, [0 PYWHYETHCS, Ta YaCTIlIe
3a BCe 3 HOro Ge3MoBOPOTHOIO BTPATOIO. Byab-sIKuii KOHCTPYKLIMHUI MaTepial
MOXK€ 3a3HaBaTH Kopo3iiiHOro abo eposziiiHoro pyiHyBaHHA. MoxkHa,
HANpPUKIIAJl, TOBOPUTH MPO KOPO31l0 OETOHY, €pO31l0 Ta KOPO3it0 OydiBEIbHOIO
KaMEHIO, CKJIa TOIIIO.

OxpiM HaBeACHUX BHJIIB PYWHYBAHHS MaTepiajiB, MOXJIHMBI TaKOX 1 1HIII.
Hanpuknan, s MarepiaiiB  OpraHIYHOTO TMOXO/KEHHS (JIEpEeBO) YacTo
OCHOBHUM BHUJIOM € 0ion0ciyHe PYyHHYBaHHS, K€ BI1AOYBa€ThCs BHACTIIOK
KUTTEAISUTBHOCTI OakTepil, rpudkiB adbo komax. s mmactmac, jgakopapOooBux
MarepiajiB, TyMU HEOE3[eYHUMH BUAAMU PYWHYBAHHS € MPOLIECU CTApPIHHS, K1
OPU3BOAATH 10 0€3MOBOPOTHUX 3MIH BHYTPIIIHBOI CTPYKTYPH Ta BIACTUBOCTEU
Marepiany (Hampukial, BTpaTa aBTOMOOUIBHOIO MIMHOIO a0o0 JakogapOOoBOIO
TTIBKOIO BJIACTUBOI IM €1aCTUYHOCTI).

Koposis € HaWmommpeHimmM BUAOM PYWHYBaHHS, OCKUIBKH i
CIIOCTEPITal0Th BCIOJHU, J€ OOpOOJSAIOTh MeTanu ab0 eKCIIyaTyloThb METaleBi
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koHCTpykIi. KoposiiitHi mporecn BimOyBalOThCS B HaWPi3HOMaHITHIIINAX
cepenoBHILax: y armocdepi, MOPChbKii Ta pIUKOBIM BOJI, IPYHTI, i JI€I0 ra3is,
BHCOKOI TeMIIepaTypH, KUCIOT, Jyr TOII0. TOMYy BUBUEHHS IMPOIECIB KOPO3ii Ta
po3poOka e(HEeKTUBHUX 1 EKOHOMIYHHMX METOJIB 3aXHUCTy BIJ HEl METaJleBHX
KOHCTPYKIIIA € OJIHIEI0 3 HAMBaXUIMBIIIMX MpoOJieM 0aratboxX pi3HUX Taiy3en
CKOHOMIKH.

Ha TtemepimmHiii yac 0coOMMBY yBary NpHUAUISIOTH PO3poOIl HOBUX BHUJIIB
METaJIeBUX 1 HEMETaJeBUX TOKPUTTIB, a TaKOX 3aCTOCYBaHHIO HOBHX
e(peKTUBHUX METO/IIB MOAU(]IKAILT MOBEPXHEBUX IIAPIB METAJIEBUX MaTepialliB.

3M1aTHICTL METaJiB MPOTUCTOATH KOPO31MTHOMY BIUIMBY 30BHIIIHBOIO
CEpENOBHUILA HA3UBAOTh KOPO3IUHOK CMIUKICIO.

[lixn memanamu po3ymMiIOTh MPOCTI METAJIU 1 iX CIUIaBH, a TAKOXK METaIi4H1
KOHCTPYKIIii 1 BUpoOu. CepelioBuIlle, Y SIKOMY B1JOYBA€ThCSI KOPO3is, 3BETHCS
Kopo3ituHum, ad0 azpecusHum, 3a3BUYail 1€ PI3HOMAHITHI piAMHU abo rasu. B
pe3yNbTaTi B3a€EMO/Iii METaly 1 KOPO31iHOro cepeIoBUINA YTBOPIOIOTHCS XIMIUHI
CIIOJTYKH, SIK1 3BYTbCSI HPOOYKMAMU KOPO3Ii.

SBuie kopo3ii MeTany € XIMIYHOIO0 a00 eIEKTPOXIMIYHOI T€TEePOreHHOI0
peakKili€lo, sKa MpPOTIKa€ Ha MOBEPXHI, BHACIIJOK SIKOI MeTaj MEpPEeXOAUTh 10
OKHCHEHOT'O CTaHy.

Ilpeomemom nayku Tpo KOPO31t0 Ta 3aXHCT METANIB € BUBUCHHS TPHUPOIU
npoiieciB (13UKO-XIMIYHOTO pYHWHYBaHHS TMOBEpXHI MeTaliB 1 croiayk. Hayka
PO KOPO31K0 METaJIIB 0a3yeTbCs, B OCHOBHOMY, HA JIBOX CYMI)KHHUX HaYyKOBHX
JUCIMIUTIHAX: MeTajlo3HaBCTBl Ta (3MYHIN Ximii. HaykoBe crpsMyBaHHS
moJiira€ B JIOCHI/PKEHHI Ta BCTAHOBJICHHI 3arajlbHUX 3aKOHOMIPHOCTEH
pYHYBaHHSI METaJIeBOI CTPYKTYpHU (I'PATKH) MiJ BIUIMBOM (D13UKO-XIMIYHOIL Jiii
30BHIIIHBOTO CEPEAOBUINA. [ 0106HUM 3AB0aHHAM HAYKHA TPO KOPO3II0 €
po3po0Ka Ta MiABUIIECHHS €()eKTUBHOCTI METO/IIB 3aXHCTy METAIIB 1 METaJIeBUX
KOHCTPYKIi  (MammMH, amnapaTiB, CHOpPyA TOIIO) BIJ  KOpo3ii 3a
HaNpPI3HOMAHITHIIIMX YMOB iXHbOI €KCIUTyaTallii.

Hayka mpo kopo3it0 Ta 3aXUCT METaJiB BHBYAE B3aEMOII0 METAJIB 13
CEpEIOBUIIEM, IO X OTOUYYE, BCTAHOBIIIOE MEXaHI3M II1€1 B3a€EMOJIl Ta HMOro
3arajabHl 3aKOHOMIPHOCTI.

3HavyeHHs] KOPO31MHUX JOCIHIKEHb MOJSATae B TPbOX acrnekTax. [lepuut
acnekm — €KOHOMIYHHMM. BiH Mae Ha MeTi 3MEHIIIEHHSI MaTepiaJbHUX BTPAT BiJ
KOpOo3ii TpyOOIIpOBOIB, pe3epByapiB (KOTIIB), AeTalield MAIlMH, Cy/IeH, MOCTIB,
MOpPCBHKUX KOHCTPYKIIIHA, YCTaTKyBaHHsS TipO-, TEIUIO- Ta aTOMHHUX
CJICKTPOCTAHIIIH TOIIIO.

pyeuii acnexm — TIABULIEHHS HAJIIMHOCTI YCTaTKyBaHHS, PYyWHYBaHHS
SAKUX 4Yepe3 KOPO31I0 MOXKE MPU3BECTH A0 KaTacTpodIUHUX HACTIJKIB SK JIJIs
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BUPOOHUYMX MPOLECIB, TaK 1 JUIsl MPAIIOIOUOro MEPCOHANTY Ta OTOYYHOHOIo
cepenoBuia. [IpukiiazamMu Takoro ycTaTkyBaHHs € MOCYJUHU BUCOKOTO THUCKY,
MeTajeBl KOHTEWHEpH JUisi TOKCUYHUX MartepiajiB, JIOMaTi Ta poTOpH TYpOiH,
MOCTH, JETaJll JIITaKiB 1 paKeT, EHEPreTUYH1 MPUCTPOi Ta peakropu. HamilHiCcTh
€ HaWBAXJIMBIIIOK YMOBOK TP  PO3pOOIIl  YCTaTKyBaHHS aTOMHHX
enektpocTaHiliii (AEC) 1 cuctemM 3aXOpOHEHHSI paJl0aKTUBHUX B1JIXOIB.

Tpemim acnexmom € 30epexeHHs metaneBoro (oumy. CBITOBI pecypcu
MeTajiB € 0OMEKEHUMH, TOMY BUPOOHUIITBO HOBOT'O METATY B3aMiH yTPauyeHOT O
BHACJIIJIOK KOpO31i Bese mepeayciM 10 3MEHIIICHHSI 3aaciB METajJeBUX pya 1 10
JOJIATKOBUX BUTPAT CHEPTii Ta BOIM.

Kopo3ziitHe pyiiHyBaHHs MeTaJliB Ma€ Taki XapaKTepHI 0OCOOJIUBOCTI.

1. PylinyBaHHS 3aBXAM MOYMHAETHCSA 3 TTOBEPXHI METaly Ta MOMIUPIOETHCS
BCEpEANHY.

2. PyliHyBaHHS 4YacTO CYIPOBOJ/KYETHCS 3MIHOIO TMOBEpxHI Mmetany. Ha
3pYHHOBAaHOMY MeETajl BHUAHO JAUISTHKA y BUTJISAI HECUMETPUYHHUX 3arTHOJICHB,
TOYOK, IIEpOMH TOINO, a TaKOX MPOAYKTH KOpO3ii (3a3BUYail Iie € TiJpaTu
OKCHJIIB a00 OKCH/IN), SIK1 YACTKOBO UITUISIOTHCS JI0 MIOBEPXHI METAITYy.

KinbkicHa xapakTepucTrka Kopo3ii a00 KOpO31iHOI CTIMKOCTI 3BOAUTHCA 10
npsiMoro  ab0  OMOCEPENKOBAHOTO BHU3HAYEHHS KIIBKOCTI MeETaly, SKUN
3pyHHOBAHO 3a 4Yac KOpo3li, TOOTO 3a Yac il IKUX KOpPO31MHUX arcHTIB.
HanzBuuaitHo BakjiMBa OOCTaBMHA TMOJISITAE B TOMY, IO TOHSITTS «KOPO31s»,
«KOpO31HA CTIMKICTh» HE MarTh a0COIMIOTHOrO 3HA4YeHHs. Meta, sSKuil €
KOpPO31iHO CTIMKHUM 3a OJHUX YMOB, MOXKE€ OyTH HECTIMKHMM 3a 1HIIMX yMoB. Tak,
MiJIb € JIOBOJI1 CTIMKMM METajiOM Yy 3BHYAiHINA BOII, ajie € YK€ HECTIHKUM Yy
pO3uMHAx amiaky; Heip)KaBiloya cTajb Ma€ 3HAa4yHy XIMIUYHY CTIHKICTh Yy
BOJIOTOMY TIOBITpi, B @30THIM KHCJOTI Ta B 0ararhbOX IHINMX pearceHTax, aje
IIBUJKO PYHHYETHCS B PO3UYMHAX COJISTHOI KMCJIOTHU, OCOOJIMBO 3a MiJABHUIICHOI
temnepaTypu. HaBiTh miaTuHa, sSika € OAHUM 13 HAWCTIMKIMIMX Y KOPO31MHOMY
BIJIHOILIEHH1 METAJIIB, TOYMHAE KOPOIYBATH B IIAPChKiM ropifili, TOOTO B CyMilli
kuciior HCl + HNOs.

O1xe, KIJIbKICHA Ta SIKICHA OIIHKK KOPO31MHOI CTIHKOCTI MatOTh B1JIHOCHI
3HAYEHHS Ta € 3aCTOCOBHUMH 32 MIEBHUX YMOB KOPO3ii.

2. XimiuHa koposis. I'azoBa kopo3is.

Koposiitai nporecu kiacuikyroTh 32 TAKUMH O3HAKaAMU:
a) MexaHizm peaxyii 63aemMo0ii METAITY 3 CEPEIOBUIIIEM;
0) 6u0 acpecusrozo cepedosuwya,
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B) 6u0 (TEOMETPUYHHUI XapaKTep) KOPO3IUHUX YUWKOONCeHb Ha TIOBEPXHI
abo B 00’eMi MeTamy;

T) Xapakxmep 000amKkosux Oill, SKUM IIIJaBaJId METaJl OJHOYACHO 3 JII€I0
KOPO31MHOT0 cepeIoBHUIIIA.

3a mexaizmom npomikauHs KOpo3iliHo20 npoyecy pO3pI3HIIOTH IBa THIH
KOpO31i: XIMIYHY KOPO3iI0 Ta €IEKTPOXIMIYHY KOPO3i0.

[Ipouiecn KOpoO3ii PO3MIISINAOTH K HACHIOK B3a€MOJIl CEpe/loBUILNA Ta
merany.  KopoziitHi  mpomecu  BiAOyBarOTbCA  HAa  MEXI  HOAUTY
MeTaJl/CepeioBUIlle, TOOTO, iX CHIIJ BIJHECTH OO0 PO3PSANY Te€TEPOreHHUX
xiMiyHUX (200 enekTpoximMiuyHuX) peakmiil. Ll peakmii MawTb HHU3KY
OCOOJIMBOCTEN MOPIBHSHO 31 3BUYAHHUMU TOMOT€HHHMH PEAKIISIMU, KOJIHU
XIMI4HI TIEPETBOPEHHSI PO3BUBAIOTHCS MO BCIM Macl peareHTiB, K1 BCTYyHalTh Y
B32€MOIIO.

Ximiyna Kopo3is — 1€ Taka KOpO3is MeTajiB, KOJIM OKHCICHHS Ta
BIJIHOBJICHHSI ~OKHUCIIIOBAJHHOI'O KOMIIOHEHTa KOpPO3IMHOI0 CepeaoBHIla
BiJIOYBAIOTHCSI B OJIHOMY aKTi. XIMi4Ha KOpO3isl B110YyBA€THCS 32 OCHOBHUMHU
3aKOHAMH CYTO XIMIYHOI KIHETUKU T€TEPOreHHUX PEAKIIM 1 CTOCYETHCS THUX
BUMAJKIB KOpO3ii, SKI HE CYMPOBOKYIOTbCS BHHUKHEHHSIM EJIEKTPUYHOIO
CTpyMy, Ta SIBIIi€ COOOI0 MEPEBAXKHO peakilii XIMIYHOI B3a€EMOJIT METaly 3
TAMHA YW 1HIIAMH areéHTaMu 30BHINIHBOTO CEPEJOBUINA. XIMIUYHY KOPO3ii0
CIOCTEPITatoTh MU Jii HA METAJIU CYXUX Ta3iB 1 pIAKUX HEEJIEKTPOJIITIB.

Enexmpoximiuna kopo3isi — 1€ KOpo3ld METajiB y NPHUCYTHOCTI
€JIEKTPOIITUYHOTO MPOBIJHOTO CEPE/IOBHUILA, KOJIM HOHI3allsl aTOMIB METAIly
Ta BIJIHOBJEHHS OKHCIIIOBAJIbHOIO KOMIIOHEHTa KOPO31MHOI0 CEepeloBHILA
BiI0yBalOTbCSI HE B OJHOMY aKTI Ta IXHI IIBUAKOCTI 3alieXaTh BIJl
€JICKTPOHOT O MOTEHINaNy MeTany. ElekTpoxiMiuHa KOopo3is BiIOYBa€ThCA 32
3aKOHaMH €JIEKTPOXIMIYHOI KIHETHMKHM Ta CTOCY€TbCS 3a3BUYail BHIIAJIKIB
KOpO3ii 3 MOXJIMBICTIO TPOTIKAHHSA EJIEKTPUYHOIO CTPyMYy (HAMPUKIA,
KOpO3isi MeTaliB y enekrpoinitax). [IpuknanamMu eneKkTpoxiMiuHOi KOpo3ii €
1p>KaBIHHS 3ai3a, KOpO3is aJFOMIHIEBUX MaTepiaiiB, pO3UYMHEHHS METalIB y
KHCJIOTaXx TOIIO.

EnexTpoxiMiuHa KOpO3is Ma€ MicCIle TIPH B3a€EMOJIi METajiB 13 PIAKUMH
eJIEKTPOJIITAMH — PO3YMHAMHM, SIKI MICTATh 10HM (IIEPEBAXKHO BOAHUMHU
PO3UYMHAMH COJIEH, KUCIIOT 1 JIyT).

VY Bunaakax koposii B atMocdepl eIeKTPOJIT YTBOPIOE HA METalll TOHKY
IUTIBKY BOJIOTH, Ta KOpO3isd B1I0YBA€THCS BHACIHIJOK i1 Ha METal caMe IbOro
iapy piJivHU.

OTxe, eNEeKTPOXIMIUHY KOPO3110 MOXKHA MOAUIUTU Ha JBI TPYIU: KOPO3it0
IIpY 3aHYPEHHI METAy J0 PIAMHU Ta KOPO31I0 B PIAKUX IUTIBKax (aTMochepHy
KOpO3i10).

3BepTacMo yBary Ha Te, MO KiIacudikalliio KOPO3IWHUX TMPOIECIB 3a
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BUJIOM KOPO31MHUX YIIKOMKEHb MOOYTOBAHO HA CYTO 30BHIIIHIX O3HAKax. 3
NPAKTUYHOI TOYKK 30pYy MNPU PO3TISAL BUAIB KOPO3IMHUX YIIKOIKEHb, a
TaKOX TIPH OILIHIN Pe3yJIbTaTiB KOPO3ii, BAKJINBO BCTAHOBUTH:

— SIKY YaCTHHY 3arajibHoOi IO 3aiMar0Th KOPO31iH1 YIIKOIKEHHS;

— HACKUIBKM PIBHOMIPHOIO € TJIWOWHA THUX OUISHOK, SIKI BPaKEeH1 BiJ
KOPO3Ii.

[Ipy omHoMy ¥ TOMYy caMOMy 4YHCIl 3pPYWHOBAHOIO KOPO31€HO
MaTepialy, 10 MEHIII PiIBHOMIPHO PO3MOIIICHO KOPO3ii0 MO MOBEPXHI METATY, TO
OubIIO0 € HeOe3neKa pyHHyBaHHS Ui JeTan a0 KOHCTPYKUIT MpH ii mogaibinii
eKCILTyaTallii.

Cnig OpaTu 1O yBaru TakoX 1 Ty OOCTaBUHY, 110 OyAb-sKi pi3Ki 3MIHU
nepepizy JieTajgl BUKIUKAIOTh Y IUX MICISIX KOHIIEHTPALII0 HAIMPYXEHb, 110
0COOJIMBO HECTIPUATIMBO BIUIMBAE HA CTAaTUYHI Ta OCOOJWMBO JUHAMIYHI
MEXaHI4YHI XapakTepucTuku Mmerany. Came rIMOOKI Ta HEBENMKI 3a TUIOMICIO
BpaXXE€HI KOPO31€I0 UISHKA CIPUYUHIIOTH €PEeKT HaIpidy Ta paJuKalibHO
3MIHIOIOTH PIBHOMIPHHUM PO3MOJIT HANpYKEHb Yy MpaIfolouiil JeTali, BUK-
JMKAOYH 1i IepeyacHy MOJIOMKY MPHU EKCILTyaTallli.

3a BUAOM aepecusrHoco cepedosuuya po3pI3HIIOTh TaKl BUIU KOPO3ii.

1. I'azo6a kopo3isa — 11e XIMI4HA KOPO3is METaIiB y Ta30BOMY CEPEIOBHIIII
3a MIHIMaJbHOI BOJIOTOCTI (sIK mpaBuiio, He Ounbiie 0,1 %) abo 3a BUCOKHMX
TeMriepaTyp (HANpUKIad, OKUCICHHS METaliB Mpu HarpiBaHHi). Takuil BUI
KOpO3ili 4acTo 3yCcTpiualTh y XIMiuHIM 1 HAdTOXIMIYHIA MPOMHUCIOBOCTI.
Hampuknan, npu oTpuMaHHI CipyaHOi KHCJIOTH Ha CTajli OKUCIEHHS
JBOOKCUJY CIpKH, TpHU CHUHTE31 amiaky, OTpUMaHHI a30THOi KHCIOTH Ta
XJIOPUCTOrO BOJHIO, B TpOIECaX CHHTE3Y OPraHIYHUX CIHUPTIB, KPEKIHTY
HadTH TOIIO.

2. Koposis 6 Heenekmponimax HaleXUTh OO BUMAJKY Jii Ha MeTal
arpeCUBHHX opraquHI/Ix PIIKHIX pevOoBHH, AKI HE MarTh IOMITHOI
CJICKTPOIIPOBITHOCTI (HATIPUKIIAJ, KOPO3is 3ai3a B CipyaHUX copTax HadTH 3a
HJBUIICHUX TeMIepaTyp, KOpo3is cTalii B OEH3UHI).

Yacrime 3a Bce KOpO3is IUX JBOX BHJIIB BiAOYBAEThCA 3 XIMIYHUM
MEXaHI3MOM. Y ¢l NepepaxoBaHi HUKYE BUAM KOpO3il 3a3BUYail BiIOYBaIOThCS
3 CJICKTPOXIMIYHUM MEXaHI3MOM.

3. Koposin 6 enexmponaimax — 1@ KOpPO3isS METaliB Yy PIJIKUX
CepeNIOBUIIAX, SIKI MPOBOAATH €IEKTPUUHUM CTpyM (y MPUPOIHUX BOAAX 1 B
PI3HOMAHITHUX BOJHMX pO3YMHAX). 3aJeKHO BiJ XIMIYHOTO XapakTepy
CEpEAOBHILA PO3PI3HAIOTh KHUCIOTHY, JIY’)KHY, COJbOBY, MOPCBKY KOpPO3iiO
Tomro. BiamoBigHO 10 YMOB B3a€MO/I1i aKTMBHOT'O CEPEIOBHINA 3 TTOBEPXHEIO
MeTajy Lei TUIl KOpo3ii Mae€ IIe Taki JOJATKOB1 XapaKTEepUCTUKHU: KOPO31s MpU
MOBHOMY 3aHYPEHHI, KOpO3isl MpPH HEMOBHOMY 3aHypeHHI abo Kopo3is Mo
BaTepJiHIi, KOpO3is MNpU 3MIHHOMY 3aHYpPEHHI, KOpO3is B CIHOKIMHOMY
€JIEKTPOJIITI, KOPO3is MPH MepeMIITyBaHH1 TOIIIO.



Pucynok 1 — Mopcbka Kopo3is

4. Ipynmosa, abo niozemua, KOpO3is HAJNEKUTH 1O BUNAAKY Jii Ha MeTal
rpyury. Ilpuknan mnomiOHOi KOpo3ii — pyHHYBaHHA TpPYOONPOBOMIB, SIKI
YKIAQJeHO B 3eMJI0, ab0 OCHOB MeETaJeBHX IIOIT BUCOKOBOJBTHUX
CIICKTPOTIHIM.

5. Ammocghepna xopo3ia — 11e KOpo3isi METaliBy MPUPOIHIM aTMOchepi,
a TaKoX KOpO3is, sfKa BiIOYBA€TbCA 32 YMOB Oy/b-IKOr0 Bosiororo rasy. Lle
HANTOIIUPEHIIINN T KOPO3ii, OCKIJIbKUA OUIBIIICTh METAJIEBUX KOHCTPYKIII
EKCIUTyaTyIOTh came 3a aTMOC(hepHUX yMOB.

Pucynok 2 — AtmochepHa Kopo3is

6. Enexmpoxoposisi — e KOpO3is METalliB, sIka BUHUKAE IT1]1 JII€I0 CTPYMIB
poscisaHs. [Ipukimamom Takoi KOpo3ii € pylHYBaHHS TPyOH, Ky 3aKJIaJIeHO B
IPYHT, OJTyKatOUuM CTPYMOM.

7. Koposis 306HiwHim cmpymom — 11e €IeKTPOXIMIYHA KOPO31s METaIIB i
BITMBOM CTPYMY BiJ 30BHINIHBOTO JDKepena (HampWKIad, PO3YMHEHHS
CTaJICBOTO AHOJHOTO 3a3€MJICHHS CTaHIlli KaTOAHOTO 3aXHCTy IIiJ3€MHOIO
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TpyOOIpPOBOY).

8. CmpyxmypHna xoposzis — 1e¢ KOpO3is, TOB’sA3aHa 31 CTPYKTYPHORO
HEOJHOPIJHICTIO MeTally (HalmpuKIIaJ, MPUCKOPEHHS KOPO31MHOIo MpoIecy B
po3unnax H,SO, a6o HCl katognuMm BKIIOYEHHSAMH: KapOigamMu B CTadi,
rpadiToM y YaByHi TOIIIO).

9. Komwmaxmna kopo3is — 11€ €JIEeKTPOXiMiYHAa KOpO3is KOHCTPYKIIIi,
CIPUYMHEHA KOHTAKTOM 13 METajoM, SKHH Ma€ IHIIUNA eNeKTPOXiMIYHHIMA
MOTEHINal y I[bOMY EJEKTPOJITI (3a3BUyaid OUTbIIMKA 1 JAOJATHUMN), HDK B
OCHOBHOTO MeTany (Hampukiaa, KOpo3is B MOPCHKIM BOJl JeTajied 3
AJIFOMIHI€BUX CILIABIB, SIK1 EpeOyBaOTh Y KOHTAKTI 3 MITHUMU JI€TaISIMK).

10. H]inunna xopo3sia monsrae y MiJCWUICHHI KOPO31MHOTO pyWHYBaHHS
METaNiB EJEKTPONITAMH Yy BY3bKMX 3a30pax 1 MIUIMHAX (HAOpHUKIAd, y
p13500BUX 1 (hJIAHIEBUX 3’ €HAHHSAX CTAJIEBUX KOHCTPYKIIIMA, K1 3aHYpPEHO /10
BO/JIN).

Pucynok 3 — KonTaktHa Kopo3is

3aseKHo BiJl BUY KOPO31MHOTrO pyWHYBaHHS MPUUHSTO MiAPO3AIIATH KOPO3it0
Ha 3aeaibHy, a0 CYIIBHY, KOPO3iI0 Ta Micyesy Kopo3ito (puc. 2).

K110 KOpOo3is MOMHUPIOETHCS HA BCIO MOBEPXHIO METAy, TO KaXyTh MPO
3araibHy Kopo3ito (puc. 4, 11 2). 3aeanvrua xopo3is MOKe OYTH piGHOMIPHOIO
(puc. 4, 1) abo unepisnomiproro (puc. 4, 2) 3aaeKHO B TOTO, YU € OJTHAKOBOIO
rIIMOMHA KOPO31iHOro pyiHYBaHHS Ha BCIX JIUISTHKAX METAJEBOI MOBEPXHI, 110
BU3HAYAETHCS PIBHOMIPHICTIO MIBUIKOCTI MPOTIKaHHS KOpO3li Ha PI3HUX
JIUISTHKAX ~ TOBEpXHI  MeTady). PiBHOMIpHY KOpO3il0  CHOCTEpIraroTh,
HAIPUKJIIAJ, IPU KOPO31i 3aT13HUX TPYO y MOBITPI.

S0 Kopo3iiiHe pYHHYBaHHS NEPEBAKHO JIOKATI30BAaHE Yy JEAKUX
OKpEMHUX NUISHKAX, a pelITa MOBEPXHI JHUIIAETHCA MaiKe HE YIIKOIKEHOIO

KOpPO3i€10, TO TAKUM BUJ PYWHYBAaHHS HA3WMBaIOTh MICIICBOIO KOpPO31€l0  (puc.
4, 3-9).
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ey

Pucynok 4 — Tunu Kopo31iHUX MOILIKO/KEeHb: 1-3 — CylliibHA KOPO3is; 4-9
— MicieBa Kopo3sisi: 1 — piBHOMIpHa KOpo3isi; 2 — HEPIBHOMIPHA, 3—
CTPYKTYpPHO-BUOIpKOBA; 4 — KOPO3is IJIsIMaMu; 5 — KOpO3is BUpa3KaMu; 6—
KOpO3isi TOUKamMu; / — MDKKPHUCTANITHA; 8 — TPAaHCKPUCTATITHA; 9-
T1JITOBEPXHEBA

Micyesa xopo3is OyBae pi3Hux tumis (puc. 4, 5).
[Ipu kopo3ii niamamu yIIKOIKEHHS Ha OKPEMUX JUISTHKAX MOIIUPIOETHCS
MOPIBHSAHO HErNMMOOKO Ta 3aiMae BIAHOCHO BEIWKI JUISHKH TTOBEPXHI
(puc. 4, 4) (manpukiaa, Kopo3is JJaTyHI B MOPChKIi BOI1).

a o

Pucynok 5 — PaBHOMIpHa (@) 1 MicuieBa (6) KOppO3wsI

Koposia supaskamu (puc. 4, 5) XapakTepu3yeTbCcsi THUM, IO JOBOJI
cepilo3He Ta TIJIMOOKE YIIKO/DKCHHS JIOKalli30BaHE Ha  OOMEXKEHHX
MaiilaHuuKax (HarmpuKiaj, Kopo3isi CTalll B IPYHT1).

[Ipu mouxositi koposii (nimixne) YIKOJPKEHHS JIOKalli30BaHE B OKPEMHUX
TOUYKaX, Kl MOXYTh TMEPEPOCTATH B HACKPI3HI OTBOPU (HAMPHUKIIA, KOPO3is
HEipKaBir0Uoi cTa B MOPChKii Boi) (puc. 4, 6).

3po3yMisio, BCl I MOAUIA MalOTh JIMIIIE JIOBOJII YMOBHY Ta HE 3aBXKIU
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JOCTaTHHO  PI3Ky  BUAMIHHICTH.  [IpMHIIMIIOBO  BiAPI3HAIOTBCS  BiA
nepepaxoBaHUX TaKl TUIU MICIIEBOi KOPO3ii.

1 ITionosepxnesa kopo3is. B 1boMy BHIIaAKy KOpO3is MOYHHAETHCS
TaKOX 13 TIOBEPXHI Ta, SK MPABWIO, B TUX BUIAJKAX, KOJIW 3aXHUCHI MMOKPHUTTS
(MUTiBKM, JIaKM TOIIO) 3pYWHOBAHO HAa OKpPEeMHUX AUITHKaX. TomMy MeTal
pYHHYEThCA TIepeBaXHO mMija moBepxHew (puc. 4, 9), a mpoaykTu Kopo3ii
BUSIBJISIFOTBCS 30CEPEHDKEHUMH BcepenuHl metany. [liamoBepxHeBa Kopo3is
4acTO BHUKJIMKA€E 3UMaHHA ab0 po3lIapyBaHHS MeTaly. BHUSABUTH modaTok
TaKoro KOPO3IMHOro pylHYBaHHS MO’KHA JIMIIE MPU MIKPOCKOMIYHOMY
nocnipkeHHi. [lpukiiagoM MoXe ClIyryBaTu YTBOpPEHHsS OynbOalllok, sike
1HOZI CIIOCTEPIral0Th HAa MOBEPXHI METAIy MpHU KOpo3ii ado Mpu TpaBiiHHI
HESKICHO MPOKATaHOTO JJUCTOBOI'O METAIYy.

2 Mixckpucmanimua KOpo3isi — 1€ pyHHYBaHHS MeETally IO MeEXax
KPHCTAIIITIB (3€peH) 3 BTpaTO Horo MexaHiyHoi wminHocti (puc. 4, 7).
Koposist pyiiHye Mexi MDK 3epHaMH, a MNPOAYKTH KOpO3il 3aIUIAOThCS
30CepeKEHUMHU BCEpEeIMHI MeTaidy. ToMmMy mpu Maiil 3MiHI 30BHILIIHBOTO
BUIJISIY KOHCTPYKLII MOXKe BiIOyBaTUCS CyTTe€Ba JAErpajallisi MeXaHIYHHX
BJIACTUBOCTEN METaly, Ta BIH JIETKO PYHHYETHCS Ha OKpeMi KPUCTAJIMKH TiJ
MEXaHIYHUM BIUIUBOM. lle MOSICHIOEThCS YTBOPEHHSIM MIXK 3€pHAMHU METAITY
ab0 CIUIaBy KPUXKUX HEMIIHUX MPOJYKTIB Koposii. Llpomy Buay koposii
MJIaI0ThCSI XPOMHUCTI Ta XPOMOHIKENEBl CTalli, HIKEJIEBI Ta allfOMiHIEBI
CILIABH.

3. Tpanckpucmanimua KOpo3isi XapaKTEpU3YEThCs PYWHYBAHHSIM MeETaly
Kpi3b TiJIO 3epHA KpUCTAITIB (puc. 4, 8).

MUiKKpHCTaliTHA Ta TPAHCKPHUCTAITHA KOpO3ii HalHeOEe3MeuHilll BUIU
MICIIEBOI KOpo3ii. BoHU € HeOe3neyHUMH THUM, 0 NPU3BOMASTH /10 IIBUAKOI
BTPATH METAJIOM MIITHOCTI Ta IUIACTUYHOCTI, HE 3MIHIOIOYM 30BHIIIHINA BUTIISI
KOHCTpYKIii. B KkpaliHIX BUMajKax MNpH TaKUX BHJIAaX KOPO3li MeTal MOXe
pO3CHUIIATHCA B TIOPOILIOK.

4. Kopositine po3mpickysants — 1€ TUTIOBUN BHUIA0K MICIIEBOI KOpPO3ii, IPHU
SAKIil ~ KOpO3iiiHE  pyHHYBaHHS  BHM3HAYA€THCA  HAMPSMKOM  HAWOLIBIINX
PO3TIATYBAJIbHUX HAIPYXEHb. XapaKTEpHO, L0 MPH I[bOMY KOpO3iiHa TpIIIMHA
MOXKE HE JIMIIE PO3MOBCIOKYBATUCS B3JIOBXK TPAHUIlL 3€PEH, ajie W mepepizatu
TUIO KpucTaiTa. PyilHyBaHHS Bl KOPO31iHOT BTOMH, a TaKOX KOPO3isl 33 CTaJIUX
PO3TArYBaIbHUX HANPYKEHb BII0OYBAIOTHCS CAME 33 LIUM THUIIOM.

5. Bubipxosea koposis (puc. 4, 3). SIKiio 3 TBepAOro METAICBOTO PO3UNHY
BHACJI1JIOK KOPO31i 10 pO3UHUHY MEPEXOIUTh MEPEBAKHO OJIUH 13 KOMIIOHEHTIB, a
MIOBEPXHSI METaly MOCTYMOBO 30aravuyeTbCsl 1HIIUM KOMIIOHEHTOM, TO KaXXyTh
PO KOMIIOHEHTHO-BUOIPKOBY KOpO3i10. SIBUIlE 3HMKEHHS BMICTY LIMHKY B
JaTyHl, KOJU JO PO3YMHY NEPEXOJUTh TOJIOBHUM YHMHOM ILIMHK, a MOBEPXHS
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HaOyBa€ YEPBOHYBATOIO BIATIHKY 3aBOAKH ii 30aradeHHIO MIJIII0, MOXKE
CIIYI'yBaTH TapHOIO0 UIIOCTPALl€l0 I[LOr0 THUMY KOpo3ii. SKmio Mae wmicie
NepeBaXKHE PO3YMHEHHS SKOICh ONHIE€I ()a3W 3 TEeTepPOreHHOTO CIUIaBY, TO
KaXXyTh PO CTPYKTYPHO-BUOIPKOBY KOopo3ito. [IpukiagoM Takoro BUsy Kopo3sii
MOXKYTh CIyTYBaTH PO3YMHEHHS (DEpUTY Ta HAKOIIUYEHHS Ha MOBEPXHI KapOiaiB
1 rpadity, 110 CIIOCTEPITal0ThCs MPHU KOPO31i UaBYHIB 32 IEBHUX YMOB.

Ak mpaBuUIio, MICIIEBI TUIU KOPO3ii € OUIbIl HEOE3NMEUHUMU 3a CYLUIbHY
KOpO3i10, X04a 3arajibHe YHCIIO METally, KM OKHCIIOETHCS TPU MICIIEBOMY
THIII KOPO31i, 3a3BUYail € HabaraTo MEHIINUM, HI’K IIPU CYLJILHOMY.

Pucynok 6 — MixkpucTamiTHa KOpO3is

Kopo3isa Bupazkamu abo Toukamu € ayxe HeOe3MeUHO0 ISl PI3HOTO poay
€MHOCTEI: LHMCTEpPH, XIMIYHUX amnapariB, TPYyOONpPOBOAIB, OCKUIBKA HpPH
NOPIBHSIHO HEBEIMKIM BaroBiid BTPATI METAJly €MHICTh CTa€ HEMPUIATHOIO IS
MOJIAJIBIIOT €KCIUTyaTallli.

MixkpucTajliTHAa KOpO3isi Ta KOpO3iliHE pO3TPICKYBaHHS € OCOOJIMBO
HeOe3MeUHUMH ISl JeTayied, sIKi HECyTh CHJIOBE HABAaHTAXKEHHS: MOCYAUH
BUCOKOTO THCKY, aBlalllfHUX TOHKOCTIHHMX MPO(LIIB, TPOCIB, BaliB MAalIUH
Ttouto. CullbHa 30CEPEMKEHICTh KOPO3IMHOrO pyilHYBaHHA pPOOUTH HOro
€KBIBJICHTHUM T'OCTPUM HaJpi3aM (CHIbHUM KOHIIEHTPATOPOM HaIlPY>KEHb ), SIKI B
HAWOUTBII HAMpPY)KEHUX JUISHKAX OyayTh CHJIBHO CHOPUSATH PYHHYBAHHIO
KOHCTPYKINI T JI€0 MEXaHIYHUX HaBaHTAaXEHb. Y BHUIAQJAKY MOXKIHUBOIO
3a0pyIHEHHS MPOAYKTaMH KOpO3ii pPEYOBHHH, SKYy OOpOOJISIOTH B amapari,
HAWOUTBII HEOE3MEYHOI0 CTa€ KOpo3is cymuibHoro Tumy. Ilpu  koposii
MIOBEPXHEBUX TMOKPUTTIB a00 METAJIEBUX J3EpPKa 3arajbHUN TUI KOPO31i TaKOXK
7a€ OUTBII TTIOMITHE Ta, BIAMOBIIHO, OLIBIT HeOakaHe 3HIKEHHS (YHKITIOHATLHUX
BJIACTUBOCTEN MOBEPXHI, HI’K MICLIEBUIN THUIT KOPO31i.

Cepen BUIIB KOpo3ii, 5KI pO3PI3HAOMbCA 34 XAPAKMEPOM 000amKosux Oill,
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MO’KHA BUJUIATH TaKl.

Koposis nio nanpyosicennsam — 1@ KOpo3is NpU OAHOYACHIM dii KO-
pPO3IMHOTO CEpefoBUINlAa Ta MEXaHIYHUX TOCTIMHMX a0o0 THMYacOBHX
HaIpPY>KEHHSIX. 3aJI€KHO BIJl TOTO, YU HABAHTAXKEHHSI MEPIOJUYHO 3MIHIOETHCS,
Yy BOHO € IMOCTIMHUM Yy 4Yacl, YA MOB’SI3aHO BOHO 3 JI€I0 30BHIMIHIX CHJI, YU
BOHO CIIPUYMHEHE JII€I0 BHYTPILIHIX HANPYXKEHb, PO3PI3HAIOTH TaKl BUIIAJIKU:
KOpO3isd MpU MEepIOAUYHO 3MIHHOMY HaBaHTaKEHHI ab0 KOpO3iiiHa BTOMA,
KOpO3iiHE pO3TPICKYBaHHS BIJ 30BHIIIHIX PO3TATYBAJIBHUX HAIMPYXEHb
1 KOpO3iiiHE PO3TPICKYBaHHS BiJ BHYTPIIIHIX PO3TIATYBAJbHUX HAIPY>KEHb.
barato iHXeHepHHX KOHCTPYKIIIM: MOCTH, IIaXTOBlI TPOCH, BaJIM, MOCYIUHU
BHCOKOI'O TUCKY, — BPa)Ka€ KOpO3isi caMe LIbOro THUITY.

OpHouyacHa i UMKIIYHUX PO3TATYBAJIbHUX HAIPYXKEHb 1 KOPO31HHOIO
CEpeIOBUIIA COPUUMHSIE KOpo3itiny émomy — BiOYBA€ThCS 3HIDKCHHS TpaHUIII
pyiiHyBaHHS Metainy. Llei Bua Kopo3ii Bpakae BaJii TpeOHUX T'BUHTIB, PECOPH
aBTOMOOLITIB, KAaHATH, OXOJIO/PKYBaH] BaJIKM MPOKATHUX CTaHIB TOIIO.

Koposzis npu mepmi (xopo3iiiHa epo3is) — Iie¢ pyWHYBaHHS MeETaily, SKe
BUHHUKA€ BHACTIOK OJHOYACHOI J1i KOPO3IMHOTO CEpEJOBHINA Ta TEPTS
(HampuKkiIaa, pydHYBaHHS HIMUKKA TPeOHOrO Baily, sIKY OMHUBA€E MOPChbKa BOJA,
IpU TePT1 00 MiAMIUITHUK).

Kopositina kasimayis — 1e pydHYBaHHS TIOBEPXHI MeTaly, sKe
CIPUYMHEHE OJIHOYACHOK KOpPO3IMHOK Ta YAAPHOI JI€I0 30BHIIIHBOTO
cepefoBHIla (HAMPUKIIAT, PyWHYBAHHS JiomaTel rpeOHUX TBUHTIB MOPCHKHX
CyJIeH). YCyHyTH KOpO3if0 mpu TepTi abo BiOpailii MOXKHA MPAaBHIBHHUM BHOOPOM

KOHCTPYKIIITHOTO Marepiany, 3HIDKEHHSIM Koe(]illieHTa TepTs, 3aCTOCYBaHHSIM
MTOKPHUTTIB TOIIO.

Pucynok 7 — Kopo3is npu tepTi

Dpemmine-kopo3is — 11e KOpo3is, Ky COPUYMHEHO OJHOYACHO B1OpaIli€ro
Ta JII€F0 KOPO31MHOTO CEPEIOBUIIIA.
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biokoposis — e BUNagok mij3eMHoi Kopo3ii abo Kopo3ii B eNeKTpoiTax,
KOJIM TIPUCKOPEHHS MPOIECY KOpo3ii BIIOYBAETHCS 3a y4acTi MPOIYKTIB, SIKi
BUUISIIOTH MIKpOOPTaHi3MHU ab0 BHACHIIOK iXHBOI KUTTEIISTLHOCTI.

Pucynok 8 — biokopo3is

Paoiayiuna xoposia — 1e Kopo3is, SKy CHPUYMHEHO i€l pajio-
AKTUBHOT'O BUIIPOMIHIOBAHHS.

3. Enexrpoximiuna kopo3isi. MexaHi3MHu eJIeKTPOXiMiuHOI KOPO3ii.

Kopo3ist MetaniB — 11e pyliHyBaHHs METaliB Ta CIUIABIB MiJ Yac iX B3aeMOJii 3
HABKOJIMIIIHIM cepenoBuiiieM. [Ipogykramu Kopo3ii € OKCUIH, TIIPOKCHAN abo Coli,
SIK1 MICTSATh aTOMH METaJIB 3 TO3UTUBHUM CTYIEHEM OKHCHEHHs. OTXe, KOpo3is — 11e
IIPOIEC OKUCHEHHS METaJIiB, TOOTO 1X Mepexij 3 BIILHOTO 10 OKUCHEHOTO CTaHy:

Me® — ng = Me™

Enepris ['i66ca yTBOpeHHS MPOJYKTIB KOPO3ii — BEJIMYMHM BiJ'€MHI, a €HEPTis
['166ca yTBOpeHHs METaJliB y BIJILHOMY CTaH1 JIOPIBHIOE HYJIIO, TOMY HEPETBOPEHHS
MeTaJliB Ha iX CIONYKU CYHPOBOIKYETHCA 3MEHIIeHHsM eneprii I'i66ca (AG < 0, [H']
> [OH)):

2H+ + 2e = H2,
VY HelTpaibHOMY Ta JTy>KHOMY cepenosuiii (pH > 7):
2H+OH + 2& = H, + 20H..

Xoua y nyxuomy cepeponuiii (pH > 7) icayroTs nepeBaxkHo onn OH™ ([OH ]
> [H']), ane ui aHioHM He 31aTHI NPUEIHYBATH ENEKTPOHH, TOMY y JY)KHOMY
cepenoBUII, AK i y HelirpansHOMy (pH=7, [OH ]=[H]), Ha KaToxi BiHOBIIOIOTHCS
aTOMH T1POTeHY, IO MICTITHCS Y MOJIEKYJIaX BOJH.
3a HasIBHOCT1 KUCHIO:
— y kucinomy cepenosuti (pH < 7):
02 + 4H+ + 4e- = 2H20,
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— Yy HEUTpaJIbHOMY Ta Jy>KHOMY cepenoBuii (pH > 7):
O,+ 2H,0 + 4e -=40H".

YMoBa mepebiry Koposii: MOTEHIiaJl aHOJHOrO TMpolecy, TOOTO MOTEeHIiall
OKHCHEHHS MeTally (MOTEHIl1a]l METaJIIyHOro eekTpoaa ¢ Men+/Me), moBuHeH OyTu
MEHIIIUM, HI) TOTEHINaJ TPOIIECY BIJHOBJICHHS, SKUM BIJOYBa€ThCS Ha KaToOIl
kopo3siitHoro I'E.

[ToTeniian mnpouecy BIJHOBJIEHHS TIAPOT€HY pO3PAXOBYEMO 3a PIBHSHHAM
Hepncra qst BogaeBoro enekrposa (10.8):

¢ H'/H, = - 0,059pH,

a TIOTEHIlaJl TPOIIECY BIJIHOBJIEHHS KHUCHIO — 3a piBHSHHsAM HepHcra nms

KHCHEBOTO €JIEKTPO/Ia:
¢ OH /0, =1,23 - 0,059pH.

YHMHHUKH, 10 CIIPHUSIOTH KOPO3ii.

1. KonTakT MeTtaniB pi3HOI MpUpPOAU: a) y MpUjaJax Ta MeExXaHi3Max - IIe
KOHTAKT JeTajei, BUPOOJEHUX 3 PI3HUX METaliB, 0) y TEXHIYHUX MeTajax - Iie
KOHTAKT OCHOBHOT'O METajy 3 JOMIIIKaMH 1HIIUX METAaJIB, B) y CIJIaBaX - 11€ KOHTaKT
pI3HUX KOMIIOHEHTIB cIuiaBiB. Poik aHoma y Takux koposiiinux I'E Bigirpae meran 3
MEHIIINM €JICKTPOJIHUM MOTEHII1aJIOM.

2. Tlopu Ta yHIKOIXEHHS OKCHJIHOI IUTIBKH, III0 BKPHUBA€E MOBEPXHIO METAIYy.
Karonom koposiiinoro I'E € okcuaHa miiiBka, a orojieHa MOBEPXHS METaLy — aHOJOM,
TOOTO BHACJIIIOK KOPO3ii pyHHYEThCS METAJL.

3. Mexaniuni nedopmariii, 1m0 BUHUKAIOTh BHACHIIOK 00poOku mertamy. [lpu
KOHTAaKT1 JIBOX AUISHOK METally — JAe(pOpMOBAHOr0 Ta HEAEPOPMOBAHOIO — BUHUKAE
koposiitnuit I'E, aHogom sikoro e nedopmoBana pguisiHka metany. Came Tomy
MOJIAMKM METAJIIYHUX BHUPOOIB BIMOYBAIOTHCS Y MICISIX TMPECyBaHb, CBEPIJIIHHS,
BUTSTYBaHHS TOIIIO.

4. HemeramiyHi BKIIOYEHHS y CKIaal merany. Hampukman, cramb MICTHTH
BKiroueHHs ¢epyM kapoiay FesC. L1 BkirodeHHs 111 yac Kopo3ii cTalli € KaToJaaMu, a
OCHOBHUY MeTaJj, TOOTO 3aJ1i30, BUCTYIIAE y POJIi aHOA.

5. HepiBHOMIpHE MOCTa4aHHA KHCHIO TIOBITPS O MOBEpXHI MeTanmy. SKiio Ha
MOBEPXHI METaly 3HaXOAATHCS CTOPOHHI YAaCTMHKHU, HANIPUKJIIAJ, TaKi, SK KpamnelbKu
BOJIOTH, OynbOamku Oyab-AKOro ra3y, YacTUHKH Opyay, TO MiJA HUMH IIBHUIKO
BUUEPIYETHCSA KUCEHB MOBITPA. LI NUISHKM OBEPXHI METally € aHOJlaMH KOPO31HHUX
I'E, a 6inp1n 3a0e3nedyeHi KUCHEM JUISTHKU € KaToaaMu. OCKUIbKM TUIONIA MOBEPXHI
aHojia HabaraTto MEHIIa 3a IUIOIY MOBEPXHI KaToja, T'yCTHHA KOPO3IHHOTO CTPYMY Ha
aHOAHMX JAUISHKAaX 3HA4HO 30UIblIyeThbesa. Yepe3 Te, IO PO3YMHEHHS MeETaly
30CEPEIKYEThCSl HA MAJICHbKINM IUIOMII MOBEPXHI METay, OCEpEeNKH KOpo3ii MaroTh
BUIISIT OYylaBOYHMX YKOJIB (MITIHrOBa Kopo3sisi). PosrmsHyTtuit dakrop crpuse
KOpO3ii MeTaniyHuxX BUPOOIB (TpyO, HadTOmpoBOIB, OYAIBEIBHUX KOHCTPYKIIIH
TOILIO) y TPYHTI, SIKIIO TPYHT HEPIBHOMIPHO NpWISrae 10 MOBEpxHI Merany. Ta
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YacTHHA NIOBEPXHI METally, 110 BIJOKpEMJIEHA B1Jl IPYHTY MPOIIAPKOM IOBITPS, CTA€E
KaToJIOM, a PYMHYEThCSI Ta YacTUHA MOBEPXHI METaly, A0 AKOi IIUIBHO MHPUIISTae
TPYHT, 110 YTPYIHIOE JOCTYN MOBITpA. TOMYy X BUHUKAE KOpPO31sl METaNy 1 Ha MEXI1
MK CYXUM Ta BOJIOTUM IPYHTOM, SIKHH Ha BIJMIHY BiJ] CYXOIO IOTaHO IPOITYCKaE
HOBITPSL.

4. Kopo3is duykarwunmu ctpymamu. Biosioriuna xopo3ist.

Kopozis meraniB OiykalouuMHU CTpyMaMu € OKPEMHM BHUIAJKOM BIUTUBY
€JIEKTPUYHOTO TI0JIS B €JIEKTPOJIITI Ha MPOLIEC eNEKTPOXIMIYHOI KOPO31i METaiB.

Bnykarouu cmpymu - cTpymu, 110 MPOTIKAIOTh 11032 OCHOBHOI CTPYMOMNPOBIAHOL
CUCTEMH 10 LUISIXaX, 10 HE MPU3HAYEH] AT IX MPOTIKaHHS

EnexkTpuuHuil cTpyMm y IPYHTI, BIATAIYXKYEThCS BlJ CBOI'O OCHOBHOTO LIIAXY,
Ha3MBaIOTh Oykarounm (puc. 9).

TpyGompoeia

Pucynok 9 — Cxema kopo3ii nij Ai€ro OJyKatouux CTPyMIB

xepenoM  OJyKarOyoro CTpymMy MOXYTh OyTH eJNeKTpUYHI 3alli3HUIIL,
€JICKTPOJII3€PH, 3BapIOBaIbHI anapary, KaToAHl yCTaHOBKH, JIiHII eJIeKTponepeaay i
in. TpyHT € mapajebHAM [TPOBIIHUKOM, HAITPUKIIA], PEHOK, 1 3aJI€KHO BiJl BEJMYNHH
€JIEKTPOOIIOPY PEHOK 1 IPYHTY CTPYM 1HOJ1 BEJIbMHU 3HAYHOI BEJTUYMHHM (COTHI amIep)
MPOXOAUTH MO 3eMill. biykaroui cTpyMu MarOTh pajiyc il A0 JECSATKIB KIJIOMETpPiB
yOIK B1JI CTpPYMOIPOBITHUX KOHCTPYKIIiii.

PosrnsinemMo BIIIMB OJyKalOUWX CTPYMIB BiJl €JIEKTPU(IKOBAHOTO PEHKOBOTO
TPAHCIIOPTY Ha KOpO3ito mig3eMHux cropyn (puc. 10).

[Ipy mpoTikaHHI TSATOBOIO CTPyMYy MO pEHKax Y3/I0BXK HUX BiI0OYBaeThCs
MaJIHHA HApyry 1 pelKU OTPUMYIOTh JESIKUI MO3UTUBHUM NOTEHIIAT 100 3eMJIl, a
HEJOCKOHAaJa 13041l PeHOK BiJl 3€MJII BUKJIMKAE BUTIK CTPYMY B HaBKOJHUIIHIN
rpyHT. | uum OinplIe MO3A0BXKHE OMIp 1 MEHIIE MEPEXITHUU eNIEKTPOOoIip, TUM
OlbllIe CyMapHU CTPYM BUTOKY B 3EMUJIIO.
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Pucynok 10 — MexaHi3M BUHUKHEHHS OJIyKalOUUX CTPYMIB

[ToGnu3y miacTaHIli 1 MyHKTIB NMpUEAHAHHS KaOeIiB TOKOOTBOJOB 10 PEHOK
ICHYIOTh JIUJISHKM TOCTIMHOT HEraTMBHOI MOJISIPHOCTI PEHOK, a Ha 3HAYHIN BIJCTaH1
BiJl HUX - TTOCTIMHOI MO3UTUBHOT NMOJNSIpHOCTI. [IpoTikaroTh B 3eMuti OIyKardi CTpyMH,
3yCTpiualouu Ha CBOEMY IUISXY METaJIeBl CIIOPY/IH, MPOHUKAIOTh B HUX 1 TEUYTh 1O
HUM Ha JESKOMY IPOTS31, CTBOPIOIOYHN aHOH1 1 KATO/IH1 30HHU.

Oco0nuBicTh TpoIlecy KOpo3ii MeTalny B MoJjie OJyKaro4uX CTPYMIB IOJSTAE B
TOMY, 110 1I€ eNEKTPOJITHYHHUM MPOIIeC, SKUI MPOTIKAE 3a 3aKOHAMU eJIeKTpoi3zy. Ha
KaTOIHUX IUISTHKaX CHopyau Oyne MpOTIKaTH peakilisl BiIHOBJIEHHS BOJHIO, Ha
AHOJTHUX MUISHKAX - PEAKIlisi OKHCICHHS METay.

HasiBHICTh KaTOAHMX 1 AHOAHMX [IISHOK Ha CHOPYIXKEHHI BU3HAYAETHCS
HampsMoM cTpyMy. JlisiHKa cropyayd BXOAy CTpyMy abo0 BUXOIY EJIEKTPOHIB €
KaTOJO0M, JIUISHKY CIOPYIU BUXOAY CTPYyMY ab0 BXO/Y €JIEKTPOHIB € AaHOJIOM.

SIKIO eNEeKTpUYHUNA CTPYM MOCTIHHUMN, TO AUISIHKA METally, 3 SIKUX MO3WTHBHI
10HU HAJIXOJISITh B €JIEKTPOJIIT, € aHOJAMHU 1 MIJJAI0THCS €EKTPOKOPO3ii; AUISTHKH, Ha
SKUX TIO3UTHUBHI 10HU TEPEXOJSATh 3 EJICKTPOJITY B METal, € KaTOJaMH, Ha SIKUX
MPOTIKa€ Mporiec BiAHOBIECHH. [IIBUAKICTH KOPO3ii MPOMOpIIiiiHa TPOTIKAE TOKY.
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1
I o
ba, b, — TadeneBcbki HAXUIM aHOAHOI 1 KATOHOT IMOJIIPU3AIIHHAX KPUBHX, MB.

3MIHHUN OJyKarOUuid CTPyM TaKOXX KOPO31MHO-HEOE3MEYHUU, ajieé B MEHIIIH
MIpi, HI) NOCTIMHUI. [HTEHCUBHICTH MPOILECY KOpPO3li METaly B MoJie OJyKarouux
CTpYMIB, SIK MpaBWJI0, Habarato OUTbIE, HIXK IHTEHCUBHICTh TPYHTOBOI Kopo3ii. Lli
7IBA TIPOIIECH HAKJIAMAIOThCA OAWMH Ha ofHoro. [Ipum 1mpomy 30ir aHOTHUX 30H
KOPO31iHUX €JIEMEHTIB 1 OJyKarouuX CTPYyMiB MPU3BOAUTH JO MOCUJICHHS KOpPO3ii.
[Ipu 1ocuTh BEIMKUX MOTEHIlIaIaX OJIyKalounX CTPYMIB OCTaHHI MPUTHIYYIOTh CTPYM
KaTOJAHOIO0 MIKPOEJIEMEHTa, 10 BHHUKAE B TPOLECl KOPO3ii, MOMIMPIOIOYU
pyHHYBaHHS Ha BCE MIKPOAUISHKH CIIOPYIX B aHOJHOT 30H1 OJIyKalOunX CTPYMIB.

[lin pgiero OnykarouMX CTPYMIB BEJIMYMHA TMOJSPU3AMIAHOIO TOTEHIIATY
CHOPYAH 3MINIYETHCS B aHOAHHUX 30HAX B MO3UTHUBHY CTOPOHY IIOJIO CTAI[lOHAPHOTO
MOTEHII1aly, B KATOAHUX - B HETaTUBHY. BennunHa NIBUAKOCTI KOPO3ii BU3HAYAETHCS
HIIBHICTIO CTPYMY BUTOKY.

Busznauennsa naaenocmi onykaruux cmpymie 6 zemni. HeoOxigne o6nagHanHs
JUI BU3HAUEHHS OJyKalOYMX CTPYMIB BKJIIOYA€E: BOJIBTMETPH 3 BHYTPIIIHIM OIOPOM
He mexme 1 MOwm 3 mexxamu BumiproBans: 0,5 ...0...0,5B;1,00...1,0B;5,0...0 ...
5,0 B a0o 1Hmmmu, OJM3bKMMH IO BKa3aHUX MEXK, Ba MITHO-CYJIb(PaTHUX €1EKTPOIa
nopiBHSIHHS. MinHO-Cyb(haTHI €NEeKTPOAN PO3TAIIOBYIOTh MapalielbHO MailoyTHBOT
Tpaci Copy/u, a HOTIM NEePIEHIUKYISPHO A0 OC1 TPacH.

Pi3nutig moreHItianiB Ha Tpaci MPOEKTOBAHOTO CIIOPYAM BUMIPIOIOTH MK JBOMA
ToukamMu 3emii yepe3 KoxHi 1000 M 1o ABOX B3aEMHO NEPIEHAUKYJISIPHUM
HampsiMaM TIpH PO3HOCI BUMIPIOBAIBHUX €JIEKTpoAiB Ha 1 Om it BUSIBJICHHS
onmykatrounx ctpymiB. [lokazaHHs BoIbTMETpa 3HIMAIOTH B KOXKHIM Toulll yepe3 10 ¢
npotsirom 10 xB.

Sxuio BUMIpIOBaHU#M 3Ha4Y€HHA mnepeBuilye (o adbcomoTHii Benuuuni) 0,040 B
a00 HaWOUIBIINM PO3MaxX KOJMBaHb BUMIPIOBAHOI BETUYMHHU (PI3ZHUIIO HAMOUIBIIOTO
1 HaiiMeHIoro 3HayeHb) B dYaci mepeBuirye 0,040 B (B 000x Bumagkax 3
ypaxyBaHHSIM BIIMIHHOCTI TIOTEHITIal B MIX 3aCTOCOBYBAaHUMHU €IIEKTPOIAMH
MOPIBHSIHHSA), TO B JTAHOMY ITYHKTI BUMIPIOBAHHS PEECTPYIOTh HAsIBHICTH OJyKalOUHMX
CTPYMIB.

Bu3znauennsa mnebde3neunozo enaugy OayKaryo2z0 nOCMINHO20 CHPYMY.
3pa3zkamu 17151 BU3HAYEHHS! HEOE3MEYHOT 0 BIUIMBY OJIYKAI0OUOro MOCTIHHOTO CTPYyMY €
TUISHKY TIA3EMHUX CIOPYHA. 3aCTOCOBYETHCS HACTYIHE OOJIaJHAHHS: BOJBTMETDP 3
BHYTPIIIHIM OMOpoM He MeHmie HikX 1| MOM, enekTpoa TOpIBHSHHS MiJIHO-
cylb(aTHUN, €EKTPOJ] Y BUTJISIl CTAIIEBOTO CTPUKHSI.
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BumiproBaHHsI POBOJSATH B KOHTPOJIbHO-BUMIPIOBAIBHUX MYHKTAX, KOJOJSA3SX,
mypdax abo 3 MOBEpXHI 3eMill HA MiHIMaJbHO MOKJIMBINM BifcTaHl (B TUIaH1) BiJ
TpyoompoBoay. Ilo3uTuBHY KieMy BOJBTMETpa MNPUEAHYIOTH 10 CHOPYIKCHHS,
HEraTUBHY - JI0 €JEKTPOJia MOPIBHSAHHSA. TpUBAIICTD 1 PEKUM BUMIPIOBaHb, a TAKOXK
KPOK MIDK TOYKaMHU BHMIPIOBAaHHS IO Tpacl BCTAHOBJIIOKOTH BIAMOBIIHO 0
HOpPMAaTHUBHHUX JOKyMeHTIB. [Ipu Bumipax B 30HaxX [ii OJyKalOuyux CTPyMiB, e
aMIUTITYla KOJIMBaHb BUMIPIOBAHOI Pi3HUII MOTeHIaniB nepeuiye 0,5 B, MOXyTh
OyTM BHMKOPHUCTaHI CTajleBl €JEKTPOAM 3aMICThb MIJIHO-CYJIb(ATHUX EJIEKTPO/IiB
MOPIBHSIHHS, 32 BUHSITKOM BUMIPIOBaHb Ha CIIOpy/ax 3B'a3Ky (puc. 11).

V4

——— ————— — -
— e — —— — — —

Pucynok 11 — I[puctpiii asig 3aXucTy ciopy/l y 30H1 BIUIMBY 3MIHHMX OJIyKarOuHX
CTpyMiB (a) 1 KpuBI Hanpyr 1 cTpymiB (0): 1, 2 — nioau; 7 — 1ONOMIKHUM €JIEKTPOJT
(ctpymoBinBon); 3 — 3minuui omip; UC — Hanpyra emHocTi; 4 — emuicth; UCP —
HAIpyra «penbCc—CIopyna»; 5 — CIopyaa; 1,, —CTPYM JIPEHa)y; 6 — pelisc; 1p —
CTPYM PO3PSY EMHOCTI

CramioHapHUil TOTEHIIad MIA3EMHOI CIOPYAM BHU3HAYAIOTh MPU BUMKHEHUX
3aco0ax eNEeKTPOXIMIYHOTO 3aXUCTy MLUIIXOM Oe3MepepBHOrO BUMIPIOBAHHS 1
peecTparlii pi3HUI MOTEHINATIB MIXK CIOPYI0I 1 MITHO-CYJIb(paTHUM EJIEKTPOIOM
MOPIBHSHHS TPOTSTOM JIOCHTh TPUBAJIOTO 4Yacy - aX 0 BUSBJICHHS MPAKTUYHO HE
3MIHIOETBCS B Yaci 3HadeHHs mnoreHmiany (B mexax 0,04 B). Sk mpaBuio, 1ie
BITHOCUTHCSA JO TIEepioJy TMepepBH B pycl eneKTpu(iKOBaHOTO TPAHCHOPTY,
HaMpUKJIaa B MICTaX B HIYHHUNA 4Yac 100W, KoM OJyKarouWid CTpyM BiACYTHIH. 3a
CTalllOHApPHUM MOTEHLIa]l CHOPYAU MPUNUMAaIOTh CEpEelHE 3HAUEHHS MOTEHLaly IpU
pi3HHMII BUMIpSHUX 3Ha4eHb He Outbiue 0,04 B.

SIKIIO BUMIPATH CTalllOHAPHUN MOTEHI1al HEMOXKJIMBO, WOr0 3HAYEHHS I110/10
MIJTHO-CYJIb(PATHOTO €JIEKTPOa NOPIBHAHHS NPUNMAIOTh PIBHUM:

o Minyc 0,70 B - nns crani;

« Minyc 0,4 B - 1751 CBUHIIIO;

o Minyc 0,70 B - nys anmominiio.
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Bcmanoenenna eenuuunu wieuoxocmi kopo3ii (K1)

ne R, 1 Ry — moyaTkoBuil omip 1HAMKATOpa Ta OMIp 1HAUKATOPA IMICIIA 3HAXOJKEHHS B
IpyHTI eBHUH vac t; h, — BuXigHa TOBIIMHA POOOYOro eleMeHTa iHaukaropa, A —
KOe(ILIEHT MPOIMOPILINHOCTI, 3HAYEHHS SKOTO 3aJICKUTH BiJl OOpPaHOi PO3MIpHOCTI
BEJIMYMHM IIBUJKOCTI KOpo3ii (T, MKM, MM/pIK, 1004, piK).

Axio HaWOUTBIIUN po3Max KOJMBaHb IMOTEHINANY CHOPYIW, BUMIPIOBAHOTO
1010 MiJTHO-CYJb()ATHOTO €JIEKTPo/ia MOPIBHAHHS (a0COMIOTHA PI3HUIL MOTCHITIATIB
MDK HaWOUIbIIMM 1 HaWMEHIIMM 3HadeHHsAMH), He nepeBulye 0,04 B, 3mimieHHs
MOTEHINATY HE XapaKkTepu3ye HeOe3MeUHOoro MISTHHS OJIyKalounuX CTPYMIB.

bioximiuna xoposis BAKIMKAETHCS B OCHOBHOMY OaKTEPisIMHU, 1110 3HAXOATHCS B
IpyHTaX, BOJOIIMax, IPYHTOBHX BOJAax. bIOKOppO3is MeTaaiB MOXYTh TaKOX
BUKJIMKATH PI3HI MOJOTM MIKPOCKOMIYHUX TpuOiB. bioxiMiuHa KOpPO3is HOCHUTH
CE30HHUM XapakTep 1 HAOUIbII IHTCHCUBHA B BECHSIHUM MEPi0Jl, KOJIM CTBOPIOIOTHCS
HallKpalll YMOBH JJisl PO3BUTKY 1 ICHYBaHHS Oaktepiil. bakTepii, 110 BHKIHUKAIOTH
KOPO3110, MIAPO3IIISIOTECA HA aepooHi ma anaepooHi. Aepobri baxkmepii 1ICHYIOTH 1
PO3BUBAIOTHCS TUIBKU 3a YMOBH HAsIBHOCTI KUCHIO, aHaepoOHi bakmepii - IpU HOro
BIJICYTHOCTI.

AepobHi baxkmepii, MO CHOPUSIIOTH KOpO3ii, MIAPO3IUIAIOTECS Ha OakTepii-
OKHUCIIIOBaYl CIpKM 1 Kene3o0akrtepuu, obOmsaratu 3amizo. llepuni  Haiikpaiie
pO3BUBaIOTHCS B Kuciaomy cepenouili (pH = 0 ... 6). CytHicTs ix aii mosmsrae B
TOMY, IO BOHHM MOXYTh OKHCJISTH CIpKy JO CIpYaHOi KHCIOTH, MICIEBa
KOHIIEHTpAIlis Kol Moxke moxonutu 10 10 %. 3amizobakrepiii 100pe pO3BUBAIOTHCS B
iHTepBaii pH =4 ... 10. BoHu nornuHaroTh 3a130 B I0HHOMY CTaH1 1 BUAUIAIOTh MOT0 B
BUTJISI/II HEPO3YMHHUX cHONyK. LI crionmyku HEpiBHOMIpHO pO3MOALIEHI MO MOBEPXHI
MeTady 1 MaroTh BIIMIHHMI BII OCHOBHOIO METaldy EJIEKTPOJHHUIA IOTEHINa.
Bunukaroua enekTpoxiMidHa reTeporeHHICTh MOBEPXHI MIJICHITIOE KOPO3ito.

AHnaepobHi baxmepii B OCHOBHOMY OyBarOTh CyJb(aT-BiAHOBIIOIOUUMH 1
BIJTHOBITIOIOTH Cynb(ar-i0Hu B cynbPia-ionu. Lli 6akrepii po3BuBatoTecs npu  PH =
5 ... 9, aKTUBHO TOIJIMHAIOTh BOJICHb, IO BUAUISIETHCS MPU KATOJHOMY IIPOIECI.
[IpucyTHicTh B KOpO3iiiHOI cepefoBHIl CYIb]iAiB 1 CIPKOBOAHIO MPUCKOPIOE
KOpO3it0. 3HAaXOIAThCS B PO3YMHI 10HM JIBOBAJIEHTHOIO 3ajli3a IMOB'A3YIOTh
BUJIUIAETHCS CIPKOBO/ICHb, HA MOBEPXHI METATy YTBOPIOETHCSA HAMIT Cynb(iay 3ami3a,
AKUI TIOJIETIIye TPOTIKaHHA peakiii karogHoro aenossipu3auii. Koposis wmae
BUPA3KOBUI XapaKTep.

biokopo3zionny acpecuenicmv rpynmy Ha TIMOWHI YKJIaJaHHS I113€MHOI
CIIOPYAY BU3HAYAIOTh HACTYIIHI SKICHI O3HAKH:

e 3a0apBlIcHHS TPYHTY (cCipyBaTri, 3€JIeHyBaTi 1 CH31 TOHY BKa3ylOTh Ha
aHaepoOHY OOCTaHOBKY INMPU HAJIMIPHOMY 3BOJIOKEHHI 1 MEpEeBaKaHHS BITHOBJICHUX
dbopM 3ariza, aMOMIHII0, MAPTAHITIO);
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e HAABHICTh B TIPYHTI BIJHOBJEHUX 3'€JHaHb CIPKH, IO € TPOAYKTaMHU
KUTTEAISUTBHOCTI CYJIb(PATO-BITHOBIIIOIOYNX OaKTEpIH.

Bu3znauennsa naasnocmi eionoenenux cnoayk cipku. Ha mpoOy 1pyHTY,
IPOMYKTIB KOPO3ii a60 BimkmameHp 06'eMom 1 cM * 3a JOMOMOrO0 MIETKH HAHOCSATH
2-3 Kparui COJSTHOI KMCIIOTH, PO3BEJEHOI JUCTUIHLOBAHOIO BOJIOIO Y CITIBBIIHOIICHH]
1:3 (iIbHICTH BUXIJIHOI KucaoTu 1,47 r/em’). 3a XapaKTEPHUM 3aIlaxoM ClpKOBOJIHIO
pOOJISITh BUCHOBOK MPO HAsBHICTh BIJHOBIEHUX CIHOJIYK CIpKH (Tiapocynabdisis,
cynb(hiIIB 321132, AESIKUX OPraHIuHUX CHOJIYK CIpKH).

5. 3axucT MeTaJiB i cIUIaBiB Big Kopo3il.

Kopo3is 3aBmae myxe BEIMKOI MIKOAW HAPOAHOMY TocmoaapctBy. bimspko 10
% IMIOPIYHOr0 BUIOOYTKY METAJIIB 1/1¢ Ha TTOMOBHEHHS BTPAT Bij KOpO3ii. AJie 1Ko/1a
BIJl KOpO3il HE OOMEXYETHCS TUIBKM BTPATOI0 METAy BHACTIAOK MOT0 OKHCHEHHS.
JlocTaTHbO BUHUKHEHHS HABITh MAaJIEHBKOi JIPKW Yy MApOBOMY KOTJIi, MPHJIAIl YU
XIMIYHOMY YCTaTKyBaHHI 1 BCSI CIIOpYyZa CTae HEMPUIATHOIO 10 eKcruryatarii. Kpim
TOTO, BHACIIIJIOK KOPO3ii BTPavaroThCs TaKl IIHHI BIIACTUBOCTI METAJIB, SIK MIIHICTD,
IJIACTUYHICTh, MOTIPIIYIOTHCS X EJIEKTPUYHI, MarHiTHI BJIACTHUBOCTI, 3MIHIOIOTHCS
poO3MIpH  JeTalieid, TOpYIIYETbCS TIE€PMETHUYHICTh  amapaTiB  Towmo. ToMmy
HalBa)KJIMBIIITUM 3aBJaHHSIM € 3aXHCT METAJIIB Bl KOPO3ii.

3anexHO B XapakTepy Koposii Ta yMOB ii mepediry BHUKOPHUCTOBYIOTH Pi3HI
Croco0u 3axucTy BiJ KOpo3ii. Bubip TOro uu iHIIOro crnoco0y BHU3HAYAETHCS HOTO
eEeKTUBHICTIO Y KOXHOMY KOHKPETHOMY BHUIIaJIKy, a TaKOXX EKOHOMIYHOIO
JOIIJTbHICTIO HOTO BUKOPUCTAHHS.

1. Yepe3 Te, mo KOpO3is METAIIYHUX BUPOOIB MOYMHAETHCS 3 iX TMOBEPXHI,
BEJIMKE 3HAUEHHS HAJIal0Th 3aXMCHUM MOKPUTTAM, TOOTO 130JI1[ii MOBEPXHI METaly
BiJl 30BHIIITHBOTO CEPeIOBUIIA. PO3PI3HAIOTH TaKi 3aXHUCHI MTOKPUTTSI:

a) XIMIYHI TMOKPUTTS, SIKI CTBOPIOIOTH OOpPOOKOIO TMOBEPXHI METaly Pi3HUMU
XIMIYHIUMH peareHTaMH, BHACIIIOK YOr0 YTBOPIOIOTHCSA MOTAHO PO3UYHMHHI, CTIHKI 110
KOpO3ii CHoiyku. 3a CBOIM CKJIAJIOM 3aXMCH1 TMOKPUTTS MOAUISIOTh HAa OKCHUIHI,
docarni, xpomatHi Tomio. CTBOPEHHS Ha MOBEPXHI METANTYy OKCHIHOTO MOKPHUTTS
HA3MBAETHhCS OKCUAYBaHHSIM. HaiikpamyuMm 3aXMCHUM TIOKPUTTSIM Ha TOBEpPXHI
AMOMIHIIO Ta MOro cmiaBiB € okcujaHa IumBka. {00 3amobirtu koposii crani,
3aCTOCOBYIOTH ii (pocaryBaHHs, sike MOJIATa€ B CTBOPEHHI Ha IMOBEPXHI CTaJIEBUX
BUpOOIB IIBKHU (epyM (pocdartiB Ta manran gocdaris.

0) Hemeraniuni mOKpUTTSI, A0 AKUX HAJISKATh Jaku, (hapOu, emalti, MacTusa TOoIIO.

B) MetaniyHi NOKpUTTA, TOOTO IIap MEBHOTO METAy Ha MOBEPXHI METATIYHOTO
BUpOOY. SIKIIO MOTEHIia MeTaly NOKPUTTS OUIbIIMI 3a MOTEHLIA METally BUPOOY,
TO Take TMOKPUTTS HA3MBAETHCA KAaTOMHUM. [IpuKiamoM KaTOIHOTO TMOKPHUTTS Ha
CTaJIEBUX BUpoOax (OCHOBHUM METall — 3aJli30) € MOKPUTTS 3 MiJil, HIKEN0, cpida.
Bracminok ymkopKeHHsS KaTOMHOTO TOKPUTTA BUHUKae KoposiitHuii ['E, B sxomy
MeTana BUPOOY € aHOJIOM 1 PYMHYEThCS, a METal MOKPUTTA — KaTOJOM, Ha SKOMY
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B1JI0YBa€THCS BITHOBJICHHS KMCHIO a00 HOHIB H" un aTomiB TIPOreHy y CKJaji BOJH.
OTxe, KaTOJIHE MTOKPUTTS 3aXUIIa€ METaI BUPOOY BiJ KOPO3ii Y BUMAAKY BiJACYTHOCTI
MOp Ta YIIKOHKEHb MOKPHUTTA. [oTeHI1an aHOAHOTO TOKPUTTSI MEHIIIMA 3a MOTEeHIIial
MeTaty BUpoOy.

[Ipn ymKoI)eHHI aHOJHOTO MOKPHUTTS METajd BUPOOY € KaTOJOM KOPO31MHOIO
I'E 1 Tomy He pyitHyeTbes. [IpukiagoM aHOAHOTO MOKPUTTS Ha CTAJIEBUX BUPOOax €
MOKPUTTS 3 IIUHKY, XPOMY TOIIIO.

2. Jlecysannus memanis. 1lim dYac JeryBaHHS y CKJIaJ METaliB BBOISATH
KOMIIOHEHTH, SIK1 MIABUIIYIOTh KOPO3iiHY CTiiKicTh MeTamiB. [0 TakMX KOMIIOHEHTIB
HaJeXaTh XpOM, HiKeJb, BOJb(pamM TOIIO.

3. 3MiHa CKJaay HaBKOJMIITHHOTO CEPEOBHINA 3 METOI 3MEHIIEHHS HOro
arpecuBHocTi. Hampuknan, 3uexucnenus po3uumig, SIK€ NOCSITAETHCS KUI'SITIHHAM
po34yuHIB a00 MPOJYBaHHSM Yepe3 PO3UYMHHM I1HEPTHUX TrasiB, SKI BHUTICHAIOTH 3
po3unHIB KuceHb. KpiM TOro, 3 1i€i0 METOI0 3aCTOCOBYIOTH IHTIOITOpH KOpO3ii.
[HribiTopaMmu KOpo3ii Ha3UBAIOTh PEYOBHHU, HE3HAYHI I00ABKHU SKHUX J0 KOPO31HHOTO
CEpeoBHUIIA PI3KO 3MEHIIYIOTh IIBUIKICTH KOpo3ii MeTamB Ta cruiaBiB. /Jlis
1HT101TOPIB KOpO3ii Mojisirae B TOMY, II0 Ha IOBEPXHI METaly BOHU YTBOPIOIOTH
3aXUCHY ILTIBKY, sIKa 130JI0€ METaJ BlJ HAaBKOJHUIIHHOTO cepeAoBuUIIa a0 TaK 3MIHIOE
EJIEKTPOJHUMN TOTEHIIla)l METaly, 1110 HOro aKTUBHICTh 3MEHIITYEThCs. SK 1Hr10iITOpH
KOpO31i BUKOPUCTOBYIOTh JAEsIKI HEOpraHiuH1 (XpomaTH, HITpaTu, ¢pocdaTi TOLIO) Ta
opraHiufdi (amiHu, aJbAeriid, MepKanTaHu Tomio) pedoBunu. llel cmoci6
3aCTOCOBYETbCA TUIBKM TOJI, KOJM METaIi4Hl BHpPOOM EKCIUTyaTylOThCSl B
oOMekeHOMY 00'eMi PO3UYMHIB, HANIPHUKJIAM, y MAPOBUX KOTJAX, Y ACIKUX XIMIYHHUX
amapaTax, CUCTeMax OXOJIOKEHHSI TOIIIO.

3axucm 6i0 Oykarouux cmpymis.
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Pucynok 12 — EnekTpuuHa cxema 3aXHCTy BiJ] OJIyKalOuMX TOKiB
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Pucynok 13 — 3axuct Bij 0JyKatouuX TOKIB B IPYHTI

4. EnekTpoxiMIYHHMI 3aXHCT METaTIB, SIKMM MOJIAIOTH Ha MPOTEKTOPHUU Ta
KaTOAHUMN 3aXUCT.

[Ipu npomexmopromy 3aXUCTI METATIYHY KOHCTPYKIIIO CIIOITY4al0Th 3 JIUCTAMHU
OUIbII AKTUBHOI'O METAIly - IPOTEKTOpa. Tak, SIKIIO0 A0 CTAJIEBOTr0 KOpIycy cyJaHa abo
710 TpYOOIIpOBOAY NMPUETHATH LIMHKOBY IJIaCTHHY, y Kopo3siiiHomy I'E kopmyc cynHa
abo TpyOompoBiJ Oyne BUKOHYBAaTH POJIb KaTo/la 1 TOMYy BOHU HE 3a3HABATUMYThb
KOpo3iiiHOro pyiiHyBaHHs. Ilpy 1bOMY OKHCHIOETBCS 1IMHKOBA IIJJaCTHHA
(IpOTEKTOP), SIKa BUCTYIAE y PO aHOAA, OCKUIbKU €JIEKTPOIHUM MOTEHITIA [IMHKY
MEHIIINM, HI>XK TTOTEHIiaj] 3a1i3a (OCHOBHOT'O METaJly CTaJi).

[Ipn xamoowomy 3axucTi KOHCTPYKIA abo Oyap-skuii BUPIO 3 MeTany
NPUETHYETHCS O HETATHBHOTO TONIOCA JDKEpesia MOCTIMHOrO CTpyMy. Y SKOCTI
aHOJla BUKOPUCTOBYIOTh KYCKM 3aiiza (peiika, Oanka, MeTamiyHuUU JoM) abo
rpadiToBy MJIACTHHY, SIKI 3aHYPIOIOTh Yy PO3UMH abo0 3akomylTh y TpyHT. Ha
MOBEPXHI METAIYHOTO BUPOOY HAKOMUYYIOTHCS €JIEKTPOHH, SIKI YTPUMYIOTh KaTiIOHU
metany Me"" Ha moBepxHi BUpOOYy.



