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Tekcr Jekmil

1. Buau xoposiiiHuX pyliHyBaHb. THIIH KOPO3iiiHUX NP OLECIB.

Metanu Ta iXHI YMCIEHHI CIUIABM MalTh BHCOKY MILHICTh 1 IUIACTUYHICTD,
3HOCOCTIMKICTh, TEIJIO- Ta EJIEeKTPONpPOBIAHICTE. BOHM MaroTh BHCOKI JIMBAapHI
BJIACTUBOCTI, J100pe OOpOOJISIOTHCS PI3HOMAHITHUMH METOJaMH Ta HAJalo0Th
MOJIMBICTh BHUKOPHCTOBYBaTH METOJ 3BaplOBaHHS [JIs OTPUMAaHHSI 3 HHUX
BEJIMKOTa0apUTHUX BUPOOIB 1 KOHCTpYyKIii. Came TOMY Ha TEMEepiliHii Yyac MEeTall €
OCHOBHUMHM KOHCTPYKLIMHUMHU MaTepiajJjaMu Ta IIMPOKO 3aCTOCOBYIOTHCS B PI3HHUX
rajxy3six HayKu 1 TeXHIKH.

OpmHak y mporieci eKCIUTyaTamii i €0 PI3HOMAHITHUX (Pi3UKO-MEXaHIYHUX
dakTopiB MeTaJIeBl MaTepiail MOYMHAIOTL pyHHYBaTHCS. HaliO1bI1 BAXKJIMBUMY BUJIAMU
pYHHYBaHHS KOHCTPYKIIIMHUX MaTepiaiiB € TaKl.

Mexaniune pytinyeannsi € HaCIIJIKOM TIPOIIECIB MPYXHOI abo0 IIaCTUYHOI
nedopMmaliii MeTany MOpU JOCATHEHHI TPAaHUYHUX HanpyxkeHb. Take pyHHYBaHHS
BUBOJIUTH 13 JIaly KOHCTPYKIIiIO, ajleé YacTillle 3a BCE J1a€ MOXKIIUBICTh 30€pertu cam
KOHCTPYKIIIMHUN Marepian, HampuKiIaja, 3pyWHOBaHI CTaleBl KOHCTPYKIIT MOXHa
MEPETOILTIOBATA B MAPTEHIBCHKUX TEYax.

Epos3is mamepiany — 11€ TOCTYIIOBE pYHHYBaHHS MaTepiany IMUIIXOM MEXaHIYHOTO
cnpamtoBanHsa. [Ipukiagom mporiecy eposii € CTUpaHHS KOJIC 3alli3HUYHOTO
TPAHCIIOPTY Ta PEUOK, CTUPAHHS MIJIUIMITHUKIB 1 TOJOKOBUX KUIElb, PYHHYBaHHS
JIONaTOK TypOOpPEaKTUBHOIO JABUT'YHA.

Kopo3zia mamepiany — 1e npoliec MocTynoBoro (hi3uko-xXiMiyHOTO pPyHHYBaHHS
MaTepiay Mmija 1€l OTOYYIUYOr0 CEpeIOBUIIIA.

Ha BiamiHy BiJ MexaHIYHOrO pyWHYBaHHS, SIBUIIA €po3ii Ta KOpo3ii MOB’s3aH1 3
PO3MNWICHHSM 1 OKMCHIOBAaHHSIM METally, 1[0 PYMHYEThCS, Ta YacTillle 3a BCE 3 HOro
0€3MOBOPOTHOIO BTPaTOI0. Bynb-iKuil KOHCTPYKIIWHUN MaTepial MOXE 3a3HaBaTH
KOpo3iiiHOro abo epo3iiiHoro pyihHyBaHHS. MOJKHA, HaANpPHUKIaJ, TOBOPUTH IMPO
KOpO3it0 0E€TOHY, epo3ii0 Ta KOpOo3it0 OyaiBeIHLHOI0 KaMEeHI0, CKJIa TOIIIO.

OxpiM HaBeJEHUX BHUJIIB PYWHYBaHHS MarepiajiiB, MOXJIMBI TaKoX 1 I1HIII.
Hanpuknan, nms maTtepiamiB OpraHiqyHOroO IOXOJKEHHs (JepeBO) YacTO OCHOBHHUM
BUJIOM € 0los02iyHe PYWUHYBaHHS, SIKE B1AOYBAa€ThbCA BHACHIIOK JKUTTEIISIIBHOCTI
OakTepiii, rpuOKiB abo komax. Jlims r1utactMac, jakodapOoBUX MaTepialliB, T'YMHU
HEOE3[eYHUMH BUJAMU pYWHYBAHHS € TPOLIECH CTapiHHS, fAKI NPU3BOIATH MO
0€3MOBOPOTHUX 3MIH BHYTPIIIHBOI CTPYKTYpH Ta BIACTUBOCTEH MaTepiaiy
(HampuKIaj, BTpaTa aBTOMOOIIHFHOIO MMHOK a00 1ako¢hapOOBOIO IMITIBKOIO BJIACTUBOI
iM eJacCTUYHOCTI).

Kopo3isi € HalmommpeHimuM BUJIOM PYHHYBaHHS, OCKUIBKH 11 CIIOCTEPIraroTh
BCIOJIU, /1€ 0OOpOOJISIOTh METaI a00 EKCILTyaTyloTh MeTaleBl KOHCTpYKIii. Kopo3iiiHi
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MIPOLIECH BIIOYBAIOTHCS B HAMPI3HOMAHITHIIINX CEPEeOBHUIAX: y aTMocdepl, MOPChKii
Ta PIYKOBINA BOJII, TPYHTI, MiJ JI€I0 ra3iB, BUCOKOI TEMIIEpaTypHu, KUCIOT, JyT TOIIO.
ToMy BHBUYEHHS IIPOLIECIB KOPO3ii Ta po3poOKa €PEKTUBHUX 1 EKOHOMIYHUX METOJIIB
3aXUCTy BiJ Hei MeTajleBUX KOHCTPYKIIM € OJHICI0 3 HAMBAXIMUBIIIMX MHPoOIeM
0araTtboX pi3HHUX Taly3eil eKOHOMIKH.

Ha TenepimHniii 9yac o0coONMBY yBary MpUAUIAIOTE pO3poO0Ill HOBUX BHJIIB
METAJIEBUX 1 HEMETAICBUX MOKPHUTTIB, a TAKOX 3aCTOCYBAHHIO HOBHUX €()EKTHUBHUX
METO/11B MOJIM(DiKallii MOBEPXHEBUX IIapiB METAIIEBUX MaTepiaiB.

3/1aTHICTh METaJIIB MIPOTUCTOSATH KOPO31HHOMY BILJIMBY 30BHIIIHBOTO CEPEIOBUIIIA
Ha3UBAIOTh KOPO3IUHOW CMIUKICHIO.

[lin memanamu po3yMirOTH MPOCTI METadM 1 IX CIUIaBH, a TaKOX METaJidyHi

KOHCTpYKIIi 1 BupoOu. CepenoBuile, y SKOMY BiIOYBAa€TbCS KOPO3is, 3BETHCS
Kopo3itinum, abo0 aecpecusHum, 3a3BUYall 1€ PI3HOMAHITHI piAuMHU abo rasu. B
pe3yabTaTi B3a€EMOJIl MeETaly 1 KOpPO3IMHOrO0 CepeloBHUIa YTBOPIOIOTHCS XIMIUHI
CIIOJTYKH, SIK1 3BYTBCSI NPOOVKMAMU KOPO3Ii.

SBumie kopo3ii MeTaldy € XIMIYHOIO ab0 EIeKTPOXIMIYHOIO TETEepPOreHHOIO
peakili€ro, sKa MPOTIKAE Ha TOBEPXHI, BHACTIJOK $KOI MeETajl MEePEeXOIuTh 0
OKHCHEHOTO CTaHy.

Ilpeomemom Hayku TPO KOPO3IIO0 Ta 3aXUCT METAJIB € BUBYCHHS MPUPOIU
nporeciB (13UKO-XIMIYHOTO PYHHYBaHHS TMOBEPXHI MeTaliB 1 cmoiyk. Hayka mpo
KOpO3il0 MeTaniB 0a3yeTbCsi, B OCHOBHOMY, Ha [IBOX CYMDKHHMX HAayKOBHX
JTUCUUIUTIHAX: METAJI03HABCTBI Ta (P13UUHIN XIMii.

HaykoBe cnpsimyBaHHS TOJIsiTa€ B JOCITIKEHHI Ta BCTAHOBJICHHI 3arajlbHUX
3aKOHOMIPHOCTEW pyWHYBAaHHSI METAJIEBOI CTPYKTYpH (TPaTKH) il BILUTMBOM (Di3UKO-
XIMIYHOT 11 30BHINTHBOTO CEPEOBUINA. [ 0106HUM 3a60AHHAM HAYKH TIPO KOPO3IIO €
po3poOka Ta MiABUIIECHHS €()EKTHBHOCTI METOJIB 3aXHUCTy METaliB 1 METaJeBUX
KOHCTPYKIIIM (MaIllvH, anapariB, COpy/ TOIO) BiJ KOpo3ii 3a Halpi3HOMAaHITHIIINX
YMOB 1XHBO1 €KCIUTyaTallii.

Hayka mpo Kopo3it0o Ta 3aXWMCT METaliB BHBYAE B3aEMOII0 METaliB 13
CEPeIOBUIIEM, ITI0 X OTOUYY€E, BCTAHOBIIIOE MEXaHI3M IIi€] B3aeMOIii Ta HOro 3arajibHi
3aKOHOMIpPHOCTI.

3HavYeHHS KOPO31MHUX JTOCIIKEHB MOJISITae B TPhOX acnekTax. Ilepwuii acnexm
— eKoHOMIyHuW. BiH Mae Ha MeTi 3MEHIIIEHHS MarepiaJbHUX BTpaT BiJ KOpPO3ii
TpyOOIIPOBO/IB, pe3epByapiB (KOTJIB), AeTajied MaIlluH, CYJIeH, MOCTIB, MOPCHKHX
KOHCTPYKIIii, yCTaTKYBaHHS I'1JIpO-, TEIJIO- Ta aTOMHUX €JIEKTPOCTAHLINA TOIMIO.

pyeuti acnexm — MABUIIEHHS HAIIMHOCTI YCTaTKyBaHHS, pYHHYBaHHS SIKUX
yepe3 KOpo31I0 MOXeE MPU3BECTU A0 KaTacTpOpIYHUX HACTIAKIB K JJIs1 BAPOOHUUMX
IpOIEeCiB, Tak 1 JUIsl MPAIIOI0YOro IMEepCOoHally Ta OTOYYIOUOrO CepeoBHIIIA.
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[lpukmagamMu Takoro YCTaTKyBaHHS € TIOCYJWHU BHCOKOTO THCKY, MeETajleBl
KOHTEHHEPH IJI1 TOKCMYHUX MarTepiajiiB, Jionari Ta poTopu TypOiH, MOCTH, AETall
JITaKIB 1 pakeT, EHEPreTU4H1 NpUcTpoi Ta peakTopu. HamiiHICTh € HallBaXIJIUBIIIOKO
YMOBOIO TpU PO3poOIIl ycTarkyBaHHs aToMHHX enekTpocTtanuii (AEC) 1 cucrem
3aXOPOHEHHS PaI0aKTUBHUX BIJIXOIIB.

Tpemim acnexkmom € 30epexeHHs: MeTaneBoro ¢ouay. CBITOBI pecypcu METAaIiB €
OOMEKEHUMH, TOMY BHUPOOHHMIITBO HOBOTO METaly B3aMiH YTPay€HOro BHACIIJIOK
KOpo3ii Bele MepeayciM 0 3MEHIIEHHs 3araciB METajJeBUX PyA 1 10 JOJATKOBUX
BUTpAT €HEpPrii Ta BOJIU.

Kopoz3iitne pyliHyBaHHS METaJliB Ma€ Taki XapakTEPHiI OCOOJIMBOCTI.

1. PyilinyBaHHS 3aBKIM [OYMHAETHCS 3 IMOBEPXHI METAly Ta IOIIHUPIOETHCS
BCEPEIUHY.

2. PyiiHyBaHHS 9acTO CYNPOBOKYETHCS 3MIHOKO IOBEpXHi MeTany. Ha
3pyHHOBAHOMY METali BUIHO AUISHKU Y BUTJISIII HECUMETPUUYHHX 3arin0JeHb, TOUYOK,
mepOrH TOIIO, @ TaKOX MPOMYKTH Kopo3ii (3a3BHUail 1€ € TiApaTH OKCHIIB abo
OKCHJIH), SIK1 YACTKOBO YITIISIOTHCS 10 TTIOBEPXHI METaIy.

KinbkicHa xapakTepucTuka Koposii ab0o KOpO3iMHOi CTIMKOCTI 3BOJAUTHCSA [0
IpAMOro abo OMmoCepeIKOBaHOTO BU3HAUYEHHS KUIBKOCTI METally, KUl 3pyHHOBaHO 3a
gac Kopo3ii, ToOTO 3a 4ac Aii IuX KOpo3iWHUX areHTiB. Ham3BuyailHO BakIMBa
o0CTaBUHA TMOJIATa€ B TOMY, IO TMOHATTA «KOPO3isH», «KOPO3iHA CTIHKICTB» HE
MaroTh a0CONIOTHOTO 3HAYEHHS.

Meran, akuil € KOpO31MHO CTIHKMM 32 OJIHMX YMOB, MOX€ OyTH HECTIMKHM 3a
iHIMX ymMoB. Tak, MiZb € JOBOJII CTIMKMM MeETajloM y 3BHYaiiHIi BOAl, ane € nyxe
HECTIMKUM y PO3UMHAX aMmiaky; HeipKaBilodya CTallb Ma€ 3HAYHY XIMIYHY CTIHKICTH Y
BOJIOTOMY TIOBITpP1, B a30THIN KHCIOTI Ta B 0araThOX IHIIMX pEareHTrax, aje MIBHAKO
PYWHYETHCS B PO3YMHAX COJIIHOI KUCIOTHU, OCOOJMBO 3a MiJBUIIEHOI TEMIEPATYpPH.
HapiTe miatuna, sika € OJHUM 13 HAUCTIMKIIIMX Yy KOPO31iHOMY BiIHOIIICHHI METAJIIB,
MOYMHAE KOPOJYBaTH B IapChKiil ropiii, To0To B cyMimii kucaoT HCl + HNOs.

OTxe, KiTbKiCHa Ta SKICHA OIIIHKA KOPO3IMHOI CTIMKOCTI MarOTh BiJHOCHI

3HAYCHHS Ta € 3aCTOCOBHMMHU 3a TIEBHUX YMOB KOPO3ii.

2. XimiuHa koposis. 'azoBa kopo3is.

Kopos3iiini mporiecu kiacuikyroTh 32 TAKUMHU O3HAKAMU:
a) MexaHizm peakyii 63aemo0ii METally 3 CEPEIOBHIIEM;
0) 6uod aspecusnoco cepedosuya,
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B) 6u0 (T€OMETPUYHUM XapaKTeP) KOPO3IUHUX YUIKOOJCeHb Ha TIOBEPXHI abo B
00’eMi MeTaly;

r) xapakmep 0ooamkogux Oiti, SIKUM TiJAaBajdd MeTajl OJHOYACHO 3 JIEI0
KOpPO31MHOTO cepeoBUIIIA.

3a MmexauizmMom HNPpOMIKAHHSA KOPO3IUHO20 Npoyecy PO3PI3HSAIOTH JBa TUITH
KOPO3ii: XIMIYHY KOPO3il0 Ta €JIEKTPOXIMIYHY KOPO31t0.

[Tporecu kKopo3ii po3riIsAaroTh SIK HACIHIIOK B3a€EMOJIII CEpeIOBHUINA Ta METalYy.
Kopo3ziitHi nporecu BiOyBarOThCS Ha MEXI1 MOALTY MeTajl/cepelioBuiile, ToOTO, iX
CJIiJT BITHECTH JI0 PO3PSAAY TETEPOTCHHUX XIMIYHUX (200 €IeKTPOXIMIYHUX) peaKIliil.
Ili peaxiii MarOTh HU3KY OCOOJIMBOCTEH MOPIBHSHO 31 3BUYAMHUMU TOMOTC€HHUMHU
peaxilisiMu, KOJIM XIMI4HI TIEPETBOPEHHS PO3BUBAIOTHCS MO BCiM Maci peareHTiB, sKi
BCTYMAIOTh Y B3aEMOIIIO.

Ximiyna xopo3is — 1ie Taka KOpo3is METaNIB, KOJIM OKUCIICHHS Ta BIIHOBJICHHS

OKHUCITIOBAJIbHOTO KOMIIOHEHTa KOPO31MHOIO cepefloBUIlla BiIOYBAIOTHCA B OAHOMY
akTi. XiMigyHa KOpO3is BIiAOYBA€ThCA 3a OCHOBHUMH 3aKOHAMU CYTO XIMI4HOI
KIHETHKM TeTePOreHHMX PEaKIiii 1 CTOCYEThCS THUX BHUIAJKIB KOpO3li, SKI He
CYMPOBO/KYIOTBCSI BUHUKHEHHSIM E€IEKTPUYHOTO CTPyMy, Ta SBISE COOOI0
MEePEeBAKHO peakIlli XIMIYHOI B3a€MOJIi METaly 3 TUMHM UM IHIIMMU areHTamu
30BHIIIHBOIO CEepeAoBUIIA. XIMIYHY KOPO3II0 CIIOCTEPIraloTh MpU i HA METalH
CYXUX Tra3iB 1 PIAKUX HEEJICKTPOJITIB.

Enexmpoximiuna  kopozis — 1€ KOpO3isl METaliB Yy MPHUCYTHOCTI
EJICKTPOIITUYHOTO TPOBITHOTO CEPENIOBUINA, KOJIHM MHOHI3aIlisl aTOMIB MeETaly Ta
BITHOBJICHHS ~ OKHCITIOBAJIbHOTO  KOMIIOHEHTa  KOPO3IMHOTO  CepeaoBHINA
BiIOYBalOThCS HE B OJHOMY aKTI Ta 1XHI IIBHUIKOCTI 3ajekaTh BiJl €JIEKTPOJTHOTO
NOTeHIlaly MeTany. ElekTpoxiMiuHa KOpo3is BiOyBaeTbCid 32 3aKOHaAMU
EJIEKTPOXIMIYHOI KIHETUKH Ta CTOCYEThCS 3a3BUYail BUIAAKIB KOpo3ii 3
MOJKJIMBICTIO TPOTIKAHHS E€JIEKTPUYHOIO CTPyMy (HAMpHUKIaA, KOpO3id METaliB y
enekTponitax). IlpuknagamMu enexTpoxiMidHOT KOpo3ii € ip)KaBiHHS 3aii3a, KOpo3is
ATIOMIHIEBUX MaTepiajliB, PO3YMHEHHS METAJIIB Y KMCJIOTaxX TOIIIO.

EnextpoximMiuHa KOpo3is Mae MicClle MpH B3aEMOJII METalB 13 PIAKUMU
EJIEKTPOJIITAMHU — PO3UMHAMH, K1 MICTATh 10HU (IIEPEBaKHO BOAHUMH  PO3UYMHAMU
COJIEH, KUCTIOT 1 JIYT).

VY Bunagkax Kopo3sii B aTMoc(epi €1eKTPOJIT YTBOPIOE HA METall TOHKY IUTIBKY
BOJIOTH, Ta KOPO3isl BIIOYBAETHCSA BHACTIAOK /i1l HA METAJl CaMe L[bOT'0 IIapy PIIUHU.

OTxe, eNeKTpOXIMIYHY KOPO31F0 MOXKHA TIOJIIJIUTH Ha J[BI TPYNH: KOPO3i0 MPHU
3aHYpPEHHI MeTajy JI0 PIAMHU Ta KOPO3it0 B PIAKUX IUIIBKaxX (aTMOochepHY KOPO3iio).

3BepraeMo yBary Ha Te, 10 Kiacudikaiio KOpPO3IWHUX MPOIECIB 32 BUJIOM
KOPO31MHUX YIIKOMKEHb MOOYT0BAaHO HA CYTO 30BHINIHIX O3HAKaxX. 3 MPaKTUYHOI
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TOYKH 30py TPH PO3MISIAI BUAIB KOPO3IMHHMX YIIKOKEHb, a TAKOXX TPHU OIlIHII
pe3yabTaTIB KOPO3ii, BAKIMBO BCTAHOBUTHU:

— SIKY YaCTHHY 3arajbHOi IJIOIII 3aiMal0Th KOPO31iHI YIIKOIKECHHS;

— HACKUIbKH PIBHOMIPHOIO € TIMOWHA TUX JUISHOK, SIK1 BpaKeH]1 B KOPO3ii.

[Ipu oxHOMY ¥ TOMY caMOMY YHCJI 3pYHHOBAHOI'O KOPO3i€r0 Marepiainy, 110
MEHII PIBHOMIPHO PO3IMOAICHO KOPO31I0 MO MOBEPXHI METalay, TO OLIbIIOK €
HeOe3neka pyWHYBaHHS JUIsl JeTanm a0o KOHCTPYKUII npu il  mojaimbIIii
eKCILTyaTarii.

Cain Opatu 10 yBaru Takox 1 Ty 00CTaBUHY, 110 OyIb-5K1 pi3Ki 3MIHU ITEepepizy
JeTalli BUKIWKAIOTh Y I[HMX MICISX KOHIIEHTPAIIID HaMpyKeHb, M0 OCOOIUBO
HECHPUSTIMBO BIUIMBAE HA CTAaTUYHI Ta OCOOJMBO JIMHAMIYHI MEXaHIYHI
xapakTepucTuku Metany. Came riamOoKl Ta HEBEUKI 3a TJIOHIEI0 BpaXKeH1 KOPO3i€r0
TUJISHKY COPUYMHSIOTH €dEeKT HaJpidy Ta paJuKaJbHO 3MIHIOIOTH PIBHOMIPHHMA
PO3TOIIT HANIPY)KEHD Y MPAITIOI0Yii eTa, BUK- JUKAIOUH ii IepeaIacHy MOJIOMKY
MU eKCILTyaTaIllii.

3a BUIOM agpecusHo2o cepedosuya po3pi3HAIOTh TaKl BUINA KOPO3ii.

1. I'a306a kopo3is — 1ie XIMIYHA KOPO3is METaJiB y ra30BOMY CEpEAOBHIII 3a
MIHIMaJIBHOI BOJIOTOCTI (sIK mpaBuiio, He Oubie 0,1 %) abo 3a BUCOKHX TeMIIepaTyp
(HampuWKIan, OKUCJICHHS METaliB Npu HarpiBanHi). Takuii BUJ KOpO3ii 4acTo
3yCTpIYalOTh Yy XIMIUHIM 1 HaTOXiMIYHIA mpomucioBocti. Hampuknan, npu
OTPUMAaHHI CIpYaHOi KUCJIOTU Ha CTajil OKUCIEHHS JBOOKCHIY CIPKH, IPU CHHTE31
amiaky, OTpHMaHHI a30THOI KHCIIOTH Ta XJIOPUCTOTO BOJHIO, B MPOIIECaX CHHTE3Y
OpPTraHIYHUX CIUPTIB, KPEKIHTY HAPTH TOIIO.

2. Kopos3is 6 Heenekmponimax HaJSKUTH 10 BUTIAJIKY Jii HA METaJl arPeCUBHUX
OpraHiYHUX pIIKAX PEYOBHUH, fAKI HE MAalOTh IMOMITHOI eJIeKTPOIPOBITIHOCTI
(HampuKJad, KOpo3is 3ajli3a B CipyaHUX copTax HadTH 3a MiABUILEHUX TeMIEparyp,
KOpO3is cTalli B OCH3MHI).

Yacrime 3a Bce KOpO3is IMHMX JBOX BHJIIB BIJIOYBA€THCS 3 XIMIYHHUM
MEXaHI3MOM. Yci MepepaxoBaHi HIDKYE BUAM KOpO3il 3a3BHuail BiAOYBAaIOTHCS 3
EIEKTPOXIMIYHUM MEXaHI3MOM.

3. Koposis 6 enekmponimax — 1ie KOpo3isi METaiB y PiIKAX CEpeIOBHIIAX, SKi
MPOBOAAThH €IEKTPUYHUIA CTpyM (y MPUPOJHUX BOAAX 1 B PI3HOMAHITHHX BOJHHX
po3uMHax). 3aleXHO Bl XIMIYHOTO XapakTepy CEpeoBHUIA PO3PI3HIIOTH
KUCJIOTHY, JIyXHY, COJIbOBY, MOPCBbKY KOpO3il0 ToOmo. BiamoBigHO 10 yMOB
B3a€MO/IIi aKTUBHOT'O CEPEJIOBHILA 3 MOBEPXHEI0 MeTaldy Lied THUIl KOpo3ili Mae Iie
Takl JOJATKOBI XapaKTEPUCTHKHU: KOPO3isl MPH MOBHOMY 3aHYpPEHHI, KOpO3is Mpu
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HEMOBHOMY 3aHYpEHHI a0o0 KOpo3isi MO BaTepiiHii, KOpO3is MpuU 3MIHHOMY
3aHypEHHI, KOpO3is B CIOKIHHOMY €JIEKTPOJIITI, KOPO3is MPH MepeMilTyBaHHI TOIIIO.

T~ —— e —— —————

Pucynok 1 — Mopcbka kopo3is

4. Ipynmosa, abo niozemua, KOPO3is HAIEKHUTH 10 BUIIAAKY il Ha MeTal
rpyuTy. lpukinaa moxiOHOI Kopo3ii — pyiHHYBaHHS TPyOONPOBOIB, SKi YKJIAJIEHO B
3eMJTI0, 00 OCHOB METAJICBUX IIOTJ BUCOKOBOJIbTHHX CICKTPOJIiHIH.

5. Ammocgepna kopo3sis — 1€ KOpO3isi METaNliB y  MPUPOJHIN aTMocdepi, a
TaKOX KOpO3isd, SKa BIIOyBaeThCcS 3a YMOB Oyab-SKOro Bosiororo razy. lle
HaWUTIOMIMPEHIIUNA TUM KOPO3ii, OCKUIBKH OUIBIIICTh METAJIEBUX KOHCTPYKIIIN
eKCIUTYaTyIOTh caMe 3a aTMOC(EPHUX YMOB.

Pucynok 2 — AtmocdepHa Kopo3is

6. Enexmpoxoposisi — 1e KOpO3is METaliB, sSKa BHHUKAE T i€ CTPyMiB
poscisinns. [Ipuknamom Takoi Kopo3sii € pylHYBaHHS TpyOH, SIKy 3aKjaJeHo B IPYHT,
0JIyKatouMM CTPYMOM.

7. Kopo3sis 306niwnHim cmpymom — 1ie €IEKTPOXIMiYHA KOpO3isS METaiB ITiJ
BIUIMBOM CTPYMY BiJl 30BHIIIHBOTO JKepesa (HAmpUKIad, PO3UMHEHHS CTajeBOTO
AQHOJ/THOTO 3a3€MJICHHS CTAHIlli KaTOJHOTO 3aXUCTY Mi3eMHOT0 TPYyOOIIPOBOIY).
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8. Cmpyxkmypna Kopo3isi — 1€ KOpO3is, TOB’si3aHa 31 CTPYKTYPHOIO
HEOTHOPIAHICTIO MeTany (HampuKiIal, NPUCKOPEHHS KOPO3IMHOTO IMPOIeCy B
pozunnHax H,SO4 a6o HCI katonHuMu BKIIIOUEHHSIMU: KapOijlaMy B CTalll, rpadiTom
y 4aBYHI TOIIIO).

9. Kommaxmna «oposia — T eJeKTPOXiMiyHa KOpO3is KOHCTPYKIIii,
CIOPUYMHEHA KOHTAaKTOM 13 METAJIOM, KUW Ma€ 1HIIUI eJeKTPOXIMIYHMNA TOTEeHI1all
y 1IIbOMY €JIEKTPOIITI (3a3BUuail OUTBIINMA 1 JOJATHUM), HIK B OCHOBHOTO METaily
(HampuKJIaa, KOpO3is B MOPCHKIM BOJI JeTajedl 3 aJllOMiHIEBUX CIUIaBIB, SIKI
nepeOyBaroTh y KOHTAKT1 3 MIIHUMU JETAISIMU).

10. Il]inunna xoposia nonsrae y miJCUICHHI KOPO31MHOTO PyHHYBaHHS METalliB
CIeKTPONITAMU y BY3bKMX 3a30pax 1 MmUIMHAX (HampuKiIag, y pi3bO0OBUX 1
draHIEeBUX 3’€THAHHAX CTAIEBUX KOHCTPYKIIIH, K1 3aHYPEHO /10 BOJIH).

Pucynok 3 — KoHTakTHa KOpO3is

3ane)xHo BiJ BUAY KOPO3IMHOrO pyiHYBaHHS MPUNHATO MiJPO3AUISTH KOPO3iI0
Ha 3a2anbHy, ab0 CYILUIbHY, KOPO3ito Ta micyesy Kopo3sito (puc. 2).

K0 KOpo3is TMOIIMPIOETHCSI HA BCIO TMOBEPXHIO METATy, TO KaXyTh PO
3arajabHy Koposito (puc. 4, 11 2). 3aeansna kopo3ist Moxe Oyt pienomiproio (puc. 4,
1) abo wuepisnomipnorw (puc. 4, 2) 3aneXHO BiJ] TOrO, YA € OJHAKOBOIO TIMOMHA
KOPO31MHOr0 pyWHYBaHHS Ha BCIX JIISTHKAX METaJICBOi MOBEPXHI, 110 BU3HAYAETHCS
PIBHOMIPHICTIO IIBHUJIKOCTI TMPOTIKAHHA KOpPO3ii Ha PI3HUX JUITHKAX MOBEPXHI
MeTanny). PiBHOMIpHY KOpoO3il0 CHOCTEpiraioTh, HANpUKIAA, MpU KOpPO3ii 3ali3HUX
TpyO y MOBITPI.

SIkmo KoposiliHe pyHHYBaHHs IEPEBAKHO JIOKATi30BaHE Y JESKUX OKPEMHUX
IUISTHKAX, a peluTa MOBEPXHI JIMIIAEThCS MaiKe HE YIIKOIXKEHOK KOpO3I€l0, TO
TaKWu¥ BUJI PYHHYBaHHs Ha3UBaIOTh MICIIEBOIO Kopo3iero (puc. 4, 3-9).
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Pucynok 4 — Tunm KOpO3IMHHMX MOIIKOKeHb: 1-3 — CyligbHa KOpPO3is;
4-9 — wmicueBa Kkopo3is: 1 — piBHOMIpHa Kopo3isg; 2 — HEpIBHOMIpHa;
3 — CTpyKTypHO-BHOIpKOBa; 4 — KOpO3is IUISIMAMH; 5 — KOpO3id BUpPa3KaMu;
6 — Kopo3is TOYKaMu; 7 — MDKKpUCTaNiTHA; 8 — TpaHCKpHUCTAJITHA,

9 — miamoBepxHeBa

Micyesa kopo3is OyBae pizHux TUIIB (puc. 4, 5).

[Ipu koposii naamamu YMKOMKEHHS Ha OKPEMHX MUISHKAX IOIIHPIOETHCS
MOPIBHSHO HETJIMOOKO Ta 3aliMae€ BIJHOCHO BENMKI JUISHKA TOBEpXHI (puc. 4,
4) (HanpuKJaj, Kopo3is JaTyHl B MOPCBHKIM BO1).

a §)

Pucynok 5 — PaBHoMipHa (@) 1 MiciieBa (6) KOppo3us

Koposzis supaskamu (puc. 4, 5) XapakTepu3yeTbCs TUM, IO JIOBOJII CEpilo3HE Ta
MIMOOKE YIIKO/KEHHS JIOKaTi30BaHE Ha OOMEXKEHMX MalJlaHyuKax (HampuKiIa,
KOpO3isl CTalll B IPYHT1).

[lpu mouxosiii kopo3ii (nimine) YIIKOHKCHHS JIOKAJi30BaHE B OKPEMUX
TOUKaX, $KI MOXYThb NEpPEepOCTaTH B HACKPI3HI OTBOPH (HANPUKIAI, KOpPO3is
HEIpKaBir04uol cTajIl B MOPCHKiii Bomi) (puc. 4, 6).
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3po3ymMisio, BCl IIi TOAIIM MAalOTh JIMIIE JOBOJI yYMOBHY Ta HE 3aBXKIU
JIOCTAaTHBO Pi3KY BIIMIHHICTh. [IpUHIIMIIOBO BIIPI3HAIOTHCS Bij MepepaxoBaHUX TaKi
TUIH MICLIEBOI KOPO3ii.

1 Ilionosepxnesa kopo3is. B 1boMy BUTIQJKy KOPO3isl TIOYUHAETHCS TAKOXK 13
MOBEPXHI Ta, SIK MPaBUJI0, B TUX BUMNAJKaX, KOJIU 3aXUCHI MOKPUTTS (TUTIBKH, JAKU
TOIIO) 3pYHHOBAHO HA OKPEMHUX AUISHKAX. TOMYy MeTal PYWHYETHCS MEPEBAXKHO
nig noBepxHew (puc. 4, 9), a TPOAYKTH KOPO3ii BUSBIAIOTHCS 30CEPEIHKECHUMU
BcepenuHi wmetany. IligmoBepxHeBa KOpO3id YacTO BHUKIMKAE 3AUMaHHS abo
po3liapyBaHHA MeTaly. BHSBUTH MOYaTOK TaKoro KOpPO3IWHOIo pyHHYBaHHS
MOXKHA JIMIIE MPU MIKPOCKOIMIYHOMY AOCIHIXKeHHI. [IpukiagoM Moxe CiyryBaTu
yTBOpPEHHSI Oynb0aliok, SKe 1HOJMI CIOCTepIraloTh Ha TOBEPXHI MeETaldy TMpH
KOpo3ii a00 MpH TpaBIiHHI HESKICHO MPOKATAHOTO JUCTOBOI'O METay.

2. Mixckpucmanimua KOpo3is — 1€ pyHHYBaHHS METally 10 MeXaxX KpPUCTAIITIB
(3epeH) 3 BTparor0 Horo mMexaHiuHoi MinHOCTI (puc. 4, 7). Kopo3sis pyiiHye Mexi
MDK 3€pHaMH, a MPOIYKTH KOpPO3il 3aJIMINAIOTHCS 30CEPEKEHUMH BCEpeArH1
Metary. Tomy mpu Mamiii 3MiHI 30BHIIIHBOTO BHIJISIAY KOHCTPYKIIT MOXe
BIJOYBaTHUCS CyTTEBA JETpajallisi MEXaHIUHUX BJIACTUBOCTEH MeTaiy, Ta BiH JIETKO
pYHHY€ETbCS Ha OKpEMI KPUCTAJIMKH M1l MEXaHIYHUM BIUTMBOM. lle mosicHIoeThes
YTBOPEHHSIM MIDX 3€pHaMHU MeTaldy ab0 CIUIaBy KpPUXKHAX HEMIIHUX MPOIYKTIB
kopo3ii. [lpomy BuIy KOpO3ii MHiAAalOTBCA XPOMHUCTI Ta XPOMOHIKEIEBl CTall,
HIKEJIEBI Ta aJIIOMIHIEB] CIUIABH.

3. Tpanckpucmanimua KOpo3isg XapaKTEpU3yeThCS pyWHYBaHHSAM METally Kpi3b
TLJIO 3epHA KpUCTaiTiB (puc. 4, 8).

MuixkpucTaigiTHa Ta TpaHCKPUCTAJIITHA KOpo3ii HaiiHeOe3MeyHIll BUAU
MmicieBoi kopo3ii. Bonu € HeOe3neyHuMu TUM, IO TPU3BOJATH 10 HIBUAKOI BTPATH
METaJIOM MIIIHOCTI Ta MJIACTUYHOCTI, HE 3MIHIOIOYM 30BHIIIHIN BUTJIA KOHCTPYKIIII.
B kpaifHix BUmagkax NOpu TakKUX BUAAX KOPO3ll MeETall MOXE PO3CHUIIATUCS B
MOPOIIOK.

4. Kopositine po3mpickyeéarts — 11e TUTIOBUN BHUITQJIOK MICIIEBOI KOPO3ii, TIPU K1
KOpO3iiiHE pYHHYBaHHS BH3HAYAETHCA HAMPSIMKOM HAWOUIBIINX PO3TATYBATLHUX
Hanpy»XeHb. XapakTepHO, IO MpHU I[bOMY KOpO3iiHAa TpIlMHA MOXE HE JIUIIe
PO3IMOBCIOJUKYBATUCS B3/IOBXK TPaHUIb 3€pEeH, ajle W Tepepi3aTd TiAo KpUCTaliTa.
PyiinyBanHsT Bl KOpO3IMHOI BTOMH, a TakoX KOpPO3is 3a CTAIMX PO3TATYBAIBHUX
HAaIlpy>KEHb B1IOYBAIOThCS CaMe 3a LIUM THIIOM.

5. Bubipkosa xoposis (puc. 4, 3). SIkmio 3 TBEpAOTrO METAJIEBOTO PO3UHHY
BHACJIIJOK KOpO31i 70 PO3YMHY NEPEXOIUTh MEPEBAaXHO OJUH 13 KOMIIOHEHTIB, a
MOBEPXHS METAIy MOCTYMOBO 30aradyeTbcs 1HITMM KOMIIOHEHTOM, TO KaXXyTh PO
KOMITOHEHTHO-BHOIPKOBY KOpPO3it0. fIBUIllE 3HMKEHHS BMICTY LIMHKY B JIATyHI,
KOJIM /10 PO34YMHY MEpPEeXOJUTh TOJIOBHMM YWHOM LIMHK, a TOBEpXHs HaOyBae
YEpBOHYBATOr0 BIATIHKY 3aBJSKHU 1i 30arau€HHIO MIAJI0, MOXE CIYT'YBaTH TapHOIO
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UTIOCTpALIIE€I0 [IBOTO TUITY KOpO3ii. SKIo Mae Miclie nepeBakHe PO3UYMHEHHS SIKOiCh
onHi€l (a3um 3 TETEepOreHHOro CIIaBy, TO KaXyTh PO CTPYKTYPHO-BHOIPKOBY
Koposito. [IpuknagoM Takoro BUAY KOPO3ili MOXKYTh CIYT'yBaTH PO3UYHMHEHHS QepuUTy
Ta HAKOMUYEHHS Ha MOBEPXHI KapOiaiB 1 rpadiTy, M0 CIIOCTEPIralOThCs MPU KOpo3ii
YaBYHIB 3a NEBHUX YMOB.

SAx mnpaBusio, MICIIEBI THUNU KOpO3li € OUIbIl HEOEe3NEeYHUMHU 3a CYIUIbHY
KOpPO3il0, X04ya 3arajibHe YHCIIO METaly, SIKWA OKHCIIIOETHCS MPU MICIIEBOMY THII1
KOpoO3ii, 3a3BU4ail € HabaraTo MEHIIUM, HIXK [IPU CYILIbHOMY.

Pucynok 6 — MixkKpucTamiTHa KOPO3is

Kopo3is Bupazkamu ab0o TOUKaMu € JayKe HEOE3MEUHOIO [JIsi PI3HOTO POay
€MHOCTEH: LIMCTEpPH, XIMIYHMX amnapariB, TPYOONPOBOAIB, OCKUIBKHA MPH MOPIBHSHO
HEBENIMKIM BaroBiii BTpaTi METay €MHICTh CTa€ HEMPHUAATHOIO ISl TOJAIbIIO]
eKCIUTyaTallli.

MikkpHucTamTHa KOpO3idl Ta KOpO3iHE  PO3TPICKYBaHHS €  OCOOJMBO
HeOe3NeUyHNMH Ui JeTajel, siIki HECYTh CHUJIOBE HABAaHTAKEHHS: MOCYIUH BHCOKOTO
TUCKY, aBlalllIHHUX TOHKOCTIHHUX NpodUIiB, TPOCiB, BamiB MammH Tomo. CuibHa
30CEPELKEHICTh KOPO3IMHOrO pPYHHYBaHHS POOUTH MOro EKBIBAJIEHTHUM TOCTPUM
Ha/pizaM (CUJIBHUM KOHIIEHTPATOPOM HAaIPYyXeHb), SKI B HAHOUIBIIT HaIpyXKEHUX
JUISTHKaX OydyTh CHJIBHO CHpPHUSITH PYyWHYBAHHIO KOHCTPYKLIT MiJ JI€I0 MEXaHIUHUX
HABAHTAKEHb. Y BUMAJIKy MOXJIMBOIO 3a0pyIHEHHS MPOAYKTAMH KOpO3ii pEeuOBHHH,
Ky OOpOOJISIFOTH B amapari, HaWOUIbIT HEOE3MEUHO CTaeE KOpO3isl CYIUILHOTO THITY.
[Ipu KOpo3ii MOBEPXHEBUX MOKPUTTIB a00 METAIEBUX A3€pKall 3araJiHUil THIT KOPO3ii
TaKO>K Ja€ OuIbII IIOMITHE Ta, BIOANOBIOHO, OUIBIN HeOaKaHE 3HIDKEHHS
(YHKL10HATbHUX BJIACTUBOCTEH MOBEPXHI, HI)K MICLIEBUI TUI KOPO3Ii.

Cepen BUAIB KOpo3ii, SKi PO3PI3HAIOMbCA 3d XAPAKMEPOM 000AMKO8UX Oill,
MOYKHA BUIUINTH TaKl.
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Koposis nio nanpyosicennsam — 11e¢ Kopo3sis IpU OJHOYACHIN 1ii KO- pO3iHHOro
CepeIOBHUIIA Ta MEXaHIYHUX MOCTIHUX a00 TUMYACOBUX HANPYXEHHAX. 3aJIEHKHO B1J
TOr0, Y4 HAaBAaHTAKEHHS NMEPIOIMYHO 3MIHIOETHCSA, YA BOHO € MOCTIMHUM Yy 4aci, 4d
MOB’SI3aHO BOHO 3 JI€I0 30BHIINIHIX CHJI, Y4 BOHO CIPUYMUHEHE JI€I0 BHYTPIIIHIX
HanpyXeHb, PO3PI3HIIOTh TakKl BHUMAAKU: KOPO3is MpU NEPIOAUYHO 3MIHHOMY
HaBaHTa)XEHH1 a00 KOpOo3iifHa BTOMA, KOPO3iifHE PO3TPICKYBaHHS BiJ 30BHIIIHIX
pPO3TATYBaJIbHUX HaIpyXeHb 1 KOpO3iifHe pO3TPICKYBaHHS BiJl BHYTPIIIHIX
pPO3TATYBAJIbHUX HAIpyKeHb. barato iHXEHEpHUX KOHCTPYKIIIM: MOCTH, IIAXTOBI
TPOCH, BaJIM, MOCYJAMHHN BUCOKOTI'O TUCKY, — Bpaskae KOpO3isd caMe 1[bOro THUITY.

OpHouacHa [isg MHUKIIYHUX PO3TATYBAIBHUX HAIMPYKEHb 1 KOPO31IHOTO
CEpeIOBUINA CIPUUUHSE KOPO3IUHY 6momy — BiJIOYBA€ThCS 3HIDKCHHS T'PaHUIl
pyiHnyBaHHs Metany. lleli Bua koposii Bpakae Baju TpeOHUX TBUHTIB, PECOpPHU
aBTOMOOLJIIB, KAHATH, OXOJIO/)KYBaH1 BaJIKW MPOKATHUX CTAHIB TOIIIO.

Koposia npu mepmi (xopo3iitHa epo3isi) — 1€ pylHYBaHHS METaly, sIKe BUHUKAE
BHACJIZIOK OJHOYACHOI [ii KOpO31MHOrO CepeloBUIa Ta TepTs (HANpUKIA,
pyHHYBaHHS IIUHKU TPeOHOro Bajy, SIKY OMHBAE MOpPChKa BOJAa, MpPU TEpPTi 00
1IITATTHYK).

Koposiuna xasimayisn — ue pyidHyBaHHS NOBEPXHI METaly, SIKE CIPUYUHEHE
OJTHOYACHOIO KOPO31MHOI0 Ta yJAapHOIO JII€10 30BHIIIHBOIO CEPEOBUIIA (HAPUKIA,
pYWHYBaHHS Jonatedl rpeOHMX TBHHTIB MOPCBKUX CY/AEH). YCYHYTH KOpO3il0 MHpH
TepTi abo BiOpallii MOXHa TPaBUIHLHUM BHOOPOM KOHCTPYKIIMHOrO Marepiaty,
3HI)KEHHSIM Koe(ILi€HTa TePTs, 3aCTOCYBAHHSAM IMOKPUTTIB TOLIO.

Pucynok 7 — Kopo3is npu tepTi

@pemmine-kopo3iss — 1€ KOpO3isl, Ky CIPUYMHEHO OJHOYACHO BiOpalli€lo Ta
JI€X0 KOPO3IWHOTO CepeIOBUIIIA.

bioxopo3zis — 11e BUMAI0K MiA3€MHOI KOpo31i a0 KOpo3ii B €IEKTPOJITaX, KOJIH
IPUCKOPEHHS MPOIECy KOpOo3ii BiIOYBAETHCS 3a y4acTl MPOJYKTIB, SIKI BUIUISIOTH
MIKpOOPraHi3Mu a00 BHACIIIOK iXHbOT )KUTTEIISIIBHOCTI.



Pucynok 8 — biokopo3is

Paoiayitina xopo3zis — 11e KOpo3is, AKy COPUUMHEHO M€ Pagio- aKTHBHOTO
BUIIPOMIHIOBAHHS.

3. Enexrpoximiuna kopo3isi. MexaHi3MHu eJIeKTPOXiMi4HOI KOPO3ii.

Kopo3is MeraniB — 1ie pyliHyBaHHs METaliB Ta CIUIABIB MiJ Yac iX B3aeEMOIi 3
HaBKOJUIITHIM cepenoBuiieM. [IpoaykTamMmu Kopo3ii € OKCHIH, TiIPOKCHAN abo COoJi,
SIKi MICTSTh aTOMHU METAJIIB 3 IO3UTUBHUM CTYIIEHEM OKHCHEHHs. OTke, Kopo3is — I1e
IIPOIEC OKUCHEHHSI METaJIiB, TOOTO 1X Mepexij 3 BUILHOTO 10 OKUCHEHOTO CTaHy:

Me® — ng = Me™

Enepria ['i00ca yTBOpeHHsSI MPOAYKTIB KOPO31i — BEIMYMHM BIJ'€MHI, a €HEPris
['i60ca yTBOpeHHSI METalliB y BIJIbHOMY CTaHi JOPIBHIOE HYIIO, TOMY MEPETBOPEHHS

MeTaJliB Ha iX CIONYKU CYHPOBOIKYEThCA 3MeHIIeHHsM eHeprii ['166ca (AG < 0, [H']
> [OH]):

2H+ + 2e = H2,
VY HelTpasibHOMY Ta Jy>kHOMY cepenoBuiii (pH > 7):
2H+OH + 2&é = H, + 20H..

Xoua y myxHomy cepenoBuii (pH > 7) icuyiorh mepeBaxkHo Honm OH™
([OH ] > [H]), ane ui aHioHu He 37aTHI MPUEHYBATU €IEKTPOHHU, TOMY Y JTyKHOMY
cepeloBHILI, fK i y Helfrpansnomy (pH=7, [OH ]=[H"]), Ha kaToAi BiIHOBIIOIOTHCS
aTOMHU T1IPOTEHY, 110 MICTITHCS Y MOJIEKYyJIaX BOIH.

3a HasIBHOCT1 KUCHIO:

— y kucinomy cepenosull (pH < 7):

O, + 4H+ + 4e- = 2H,0,

— y HEUTpaJIbHOMY Ta JTy>kHOMY cepenoBuili (pH > 7):

O,+2H,0 +4e -=40H .
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YMoBa mepeliry Koposii: MOTEHIlal aHOJHOro Mpolecy, TOOTO MOTeHIall
OKHCHEHHS MeTally (MOTEHIl1a]l METaJIIYHOro eekTpoaa ¢ Men+/Me), moBuHeH OyTH
MEHIIIUM, HIK TOTEHIlaJl TMPOLEeCY BITHOBJIEHHS, SKUU BIIOYBAa€TbCS HAa KaTOII
kopo3siitHoro I'E.

[ToTeniian mpoliecy BITHOBJICHHS TIAPOTEHY pO3PAXOBYEMO 32 PIBHSHHAM
Hepncra ns BogaeBoro enekrpoaa (10.8):

¢ H'/H, = —0,059pH,

a TIOTEHIIaJl TIPOIIECY BIJHOBJICHHS KHCHIO — 3a piBHSHHsIM HepHcra s

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

YuHHWKH, IO CTIPUSIOTH KOPO3ii.

1. KoHTakT MeTamiB pi3HOI MPUPOAU: a) Yy MPUIIAJax Ta MEXaHi3Max - I
KOHTAaKT JeTaned, BUPOOJIEHUX 3 PI3HUX MeETaliB, 0) y TEXHIYHHUX MeTalax - IIe
KOHTaKT OCHOBHOTO METajy 3 JIOMIIIKAMH 1HIITMX METAJIB, B) y CIJIaBaX - 1€ KOHTaKT
PI3HUX KOMIIOHEHTIB cIlIaBiB. Posib aHOa y Takux KoposiitHux I'E Bigirpae meran 3
MEHIITUM €JICKTPOHUM MOTEHITIaIOM.

2. Tlopn Ta yHIKOMKEHHSI OKCHIHOI IUTIBKH, III0 BKPUBAE MOBEPXHIO METAIy.
Kartonom xoposiitnoro I'E € okcujHa 11iBka, a orojieHa MmoBEpXHsI METAITy — aHOJIOM,
TOOTO BHACJIIIOK KOPO31i pyHHYEThCS METAJL.

3. Mexaniuni nedopmariii, 0 BUHUKAIOTh BHACTIAOK 00poOku Mmertamy. [Ipu
KOHTaKTI1 JIBOX JUISHOK METally — JAe(QOpMOBaHOr0 Ta HEAEPOPMOBAHOTO — BUHUKAE
koposiitnuit I'E, anogom sikoro e nedopmoBana mgunsiHka metary. Came TOMYy
NOJJAMKM METAJIYHUX BHUPOOIB BIJOYBAIOTHCA y MICISX MpeCcyBaHb, CBEPAJIIHHA,
BUTSATYBaHHS TOIIIO.

4. HemeramiyHi BKJIIOYEHHS y cKiaal metany. Hampukmanm, cramb MICTHUTh
BKJItOUEHHs pepyM kapoOiny FesC. Lli BkatoueHHs 111 yac KOpo3ii cTaji € KaToJlaMH, a
OCHOBHHUI ME€TaJl, TOOTO 321130, BUCTYIIA€ Y POJIi aHO/A.

5. HepiBHOMipHE IMOCTayaHHS KHUCHIO TOBITPS A0 MOBEPXHI MeTany. SKiio Ha
MOBEPXHI METaly 3HAXOJATHCS CTOPOHHI YaCTUHKH, HANPHUKIAJ, TaKl, SIK KpaneabKu
BOJIOTH, Oynb0amku Oyab-IKOTO Ta3y, YaCTHHKHA OpyAy, TO MiJ HUMH IIBHUIKO
BUUYEPIYETHCSA KUCEHB MOBITPs. L1 TUISHKY MOBEpXHI METaly € aHOJaMU KOPO31HHUX
I'E, a Gumbm 3a0e3medeHi KUCHEM JUISTHKHM € Katogamu. OCKUTBKH TUIOINIA TTOBEPXHIi
aHoJla HabaraTto MeHIIa 3a TUIONTY MOBEPXHI KaTo/1a, TyCTUHA KOPO31MHOTO CTPyMY Ha
AQHOJHUX JUISHKAX 3HA4YHO 30UIbIIyeThcs. Yepe3 Te, IO PO3UUHEHHS METaly
30CEPEIKYEThCSI HA MAJCHbKIM IUIONII MMOBEPXHI METay, OCEPENKH KOpO3li MaroTh
BUIIISA OYylTaBOYHUX YKOJIB (MiTIHrOBa Kopo3ist). PosrmsiHytuit dakrop copuse
KOpO3ii MeTamiyHuX BUPOOIB (TpyO, HadTONmpoBOMIB, OYIIBEIbHUX KOHCTPYKIIIH
TOIIO) y TPYHTI, SIKIIO TPYHT HEPIBHOMIPHO TPWIATAE O MOBEpXHI Meramy. Ta
YacTHHA MOBEPXHI MeTaly, 110 BIIOKPEMJICHA Bl IPYHTY MPOIIAPKOM TOBITPS, CTAE
KaToOJOM, a PYHHYETbCS Ta YacTHHA MOBEPXHI METaly, M0 SAKOi IIUIBHO TMPHIIATAE
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IPYHT, 10 YTPYJIHIOE JOCTYI MOBITPs. TOMy X BUHHKae KOpO3isl METally 1 Ha MEXI
MK CYXUM Ta BOJIOTUM IPYHTOM, SIKHH Ha BIIMIHY BiJ] CYXOrO IOTaHO IMPOITYCKa€
MOBITPSL.

4. Kopo3isi ouykarwunmu crpymamu. Biosoriuna xopo3ist.

Kopoziss MeraniB OnykalOuMMH CTpyMaMUd € OKPEMHM BHUIIaJIKOM BIUIUBY
€JIEKTPUYHOTO TOJIS B €JIEKTPOJIITI HA MPOLIEC €JEKTPOXIMIYHOI KOPO31i METaIB.

Bnykarouu cmpymu - cTpymu, 110 MPOTIKAIOTh 11032 OCHOBHOI CTPYMOMNPOBIAHOL
CUCTEMHU TI0 NUISIXaX, 110 HE TMPU3HAYCHI IS iX MPOTIKaHHS

EnexTpuuHuii CTpyM y IPYHTI, BIJITATY)KYEThCA BiJI CBOI'O OCHOBHOIO ILISXY,
Ha3MBaIOTh Oykarounm (puc. 9).

L +
& /J\ 18 CTvE peinm
m v | pinn
Anon Fe* T'pyer | * Karoa

[Fe®
~ |

TprvGompoeis

Pucynok 9 — Cxema kopo3ii mij Ai€ro OJyKatouux CTPyMiB

JlxepenoM  OyKarO4oro CTpyMy MOXYTh OyTH e€JNeKTpUYHI1 3alli3HUIII,
€JIEKTPOJII3e€PH, 3BapIOBaIbHI anapaTy, KaToAHl YCTaHOBKH, JIiHII eJeKTponepeaay i
in. TpyHT € mapajelbHUM [TPOBIIHUKOM, HAITPUKIIA], PEHOK, 1 3aJI€KHO BiJl BEJMYNHH
€JICKTPOOIIOPY PEHOK 1 IPYHTY CTPYM 1HOII BEJIbMHU 3HAYHOI BEJTMYHUHHM (COTHI amIiep)
MPOXOIUTH TI0 3eMJii. birykarodi cTpymMu MaroTh pajiyc Ail 10 JECATKIB KiJIOMETpPiB
yOIK B1JI CTpPYMOMIPOBITHUX KOHCTPYKIIiii.

PosrnsiHemMo BIUIMB OJIyKarOUMX CTPYMIB BiJ €JIEKTPU(]PIKOBAHOIO PEHKOBOIO
TPaHCIIOPTY Ha KOpO3ito mig3eMHux criopyn (puc. 10).

[Ipy mpoTikaHHI TATOBOIO CTPYMYy IO pEHKax Y3/I0BXK HUX BiI0YBaeThCs
MaJIHHA HApPyry 1 pelKU OTPUMYIOTh JESIKUI MO3UTUBHHUIM MOTEHIIA 00 3e€MJIl, a
HEJOCKOHAJa 13041l PeWOK BiJ 3€MJII BUKJIMKAE BUTIK CTPYMY B HABKOJUIIHIN
rpyHT. | uum OinblIe MO3JOBKHE OMIP 1 MEHLIE NEPEeXiJHUN eNeKTPOOIllp, TUM
OlybllIe CyMapHU CTPYM BUTOKY B 3EMUJIIO.



19
TOK - HpOBOA
fa 0 ﬂ . A
_ 7 CThIK T
777/7277\ — EEEEEEE v 5 |4

JIhC A4 YWNABC
G Peane V. pebe
3 *\‘ S ' 7e Fe2t 4%

A,

rpyviT Fe2t ~ Fe?
A
|

L ' ’
\ ' ' ‘UJJJW
e K, Tpyba \\‘ b 2e~—1 - A — \/@

KaToanas 30na Heifrpaabiag  AMOMAA 301a

J0HA

— -
Horonunx Q —
4 TOKHA /

[\ — . [ONN®) OO "‘l’c.n.u.l

Katoanus

JOHA » » ’/' (KOPPOIMS peancon)
(Koppoans N N L 4
peaLCOB b - -«
OTCYTCTIVET) w O~ A
a — 3
/ / \
AHOIHAS 30HA Karoanas oHa JaxonaHHas
(Koppoans 1pyOu) (Koppoius 1pyOu oTCyTCTNIYET) CrwiLHas Tpyba

Pucynok 10 — MexaHi3M BUHUKHEHHS OJIyKalOUUX CTPYMIB

[To6nu3y mifcTaHIK 1 MyHKTIB NMpUEAHAHHS KaOeIiB TOKOOTBOJIOB JO0 PEHOK
ICHYIOTh JIUISIHKM MOCTIHHOI HEraTWBHOI MOJISIPHOCTI peHOK, a Ha 3HA4YHIM BiJICTaHI
BiJl HUX - TIOCTIMHOI MO3UTUBHOI NMOJsIpHOCTI. [IpoTikaroTh B 3eMili OIyKar04i CTpyMH,
3yCTpiUal04M Ha CBOEMY IIJISAXY METaJeBl CIOPYAH, MPOHUKAIOTh B HUX 1 TEUYTh IO
HUM Ha JICIKOMY IIPOTs31, CTBOPIOIOYHN aHOAH1 1 KaTO/IH1 30HM.

OcoOnuBICTh TpOIECY KOpO3ii METaTy B MOJE OJYKArOYUX CTPYMIB IOJISATAE B
TOMY, 1110 11€ €JIEKTPOJITUYHUM MPOILIeC, SKUM MPOTIKAE 3a 3aKOHAMU eJleKTpoi3y. Ha
KaTOJHUX IUISTHKaX cropyaud Oyae MpOTIKaTH peakilisl BiJHOBIEHHS BOJHIO, Ha
AQHOJTHUX JUISTHKAX - PEaKIlisl OKHCIICHHS METaIy.

HasiBHICTH KaTOAHMX 1 AHOJHMX JUISHOK Ha CIOPYIKEHHI BU3HAYAETHCS
HampsMoM cTpyMy. [linsiHka cnopyad BXOAYy CTpyMy a00 BHUXOAY EJEKTPOHIB €
KaTo/I0M, JUISTHKY CIIOPYJIA BUXOY CTPYMY a00 BXO/Y €JIEKTPOHIB € AaHOIOM.

KO eNeKTPUYHUNA CTPYM MOCTIHHUN, TO AUISIHKM METaly, 3 SKMX MO3UTHBHI
10HU HAJIXOMSITh B €ICKTPOJIIT, € aHOJAAMHU 1 MIJAIOTHCS €JIEKTPOKOPO3ii; JIISTHKH, HA
SAKUX TIO3UTHBHI 10HU TMEPEXOJSATh 3 CJIEKTPONITY B METall, € KaToJaMHu, Ha SKUX
MPOTiKa€e Mmporiec BiHOBJICHHS. [IIBUAKICTH KOPO3ii MPOMOpIiiiiHa TPOTIKAE TOKY.
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1
I oz
ba, b, — TadeneBchbki HAXHUIK AaHOAHOI 1 KATOIHOI MOISIPU3ALIHHUX KPUBHUX, 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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BumiproBaHHs MPOBOJSATH B KOHTPOJIbHO-BUMIPIOBAIBHUX MYHKTAX, KOJOJSA3SX,
mrypdax abo 3 MOBEpXHI 3eMili HAa MIHIMaJbHO MOXJIMBIM BijcTaHl (B TUIaHi) BIJ
TpyoonpoBoay. Ilo3uTuBHY KieMy BOJBTMETpAa MNPUEAHYIOTH 1O CHOPYKCHHS,
HEraTUBHY - JI0 €JEKTPOJa MOPIBHIHHSA. TpUBaICTh 1 PEKUM BUMIPIOBaHb, a TAKOXK
KPOK MIDK TOYKaMU BHMIPIOBaHHS IO Tpacl BCTAHOBIIIOIOTH BIAMOBIAHO [0
HOpPMAaTUBHHUX JOKyMeHTIB. [lpu Bumipax B 30HaxX [ii OJyKalOuuWx CTPyMIB, JIe
aMIUTITYZ]a KOJMBAaHb BUMIPIOBAHOI Pi3HUIII MOTEHIIaiB nepeBuiye 0,5 B, MOXyTh
OyTH BHMKOPHMCTaHI CTajeBl €JIEKTPOAM 3aMICThb MIJAHO-CYJIb(PATHUX EJIEKTPOAIB
MOPIBHSIHHS, 32 BUHSTKOM BUMIpPIOBaHb Ha Criopy/ax 3B'a3ky (puc. 11).

———— ———— — -
——t ———— — — 4

Pucynok 11 — Ipuctpiii Ajig 3aXUCTy COpy[ y 30H1 BIUIMBY 3MIHHHUX
OJIyKarouux CTpyMmiB (a) 1 KpuBI Hampyr 1 cTpymiB (0): 1, 2 — nioau; 7 — AONIOMIXKHUN
enekTpo (ctpyMoBiBof); 3 — 3minHui omip; UC — Hanpyra eMHOCTI; 4 — EMHICTB;
UCP — Hanpyra «peibc—Crnopyaa»; 5 — Cropya; i,, —CTpyM JIpeHaxy; 6 — pelsc;
1p — CTPYM PO3PSITY EMHOCTI

CramioHapHUil TOTEHIIan MIA3EMHOI CHOPYAM BHU3HAYAIOTH MPU BUMKHEHUX
3aco0ax eJEeKTPOXIMIYHOTO 3aXUCTy MLUIIXOM O€3MepepBHOrO BUMIPIOBAHHS 1
peecTparlii pi3HUI MOTEHIAIIB MIX CIOPYI0I 1 MIIHO-CYJIb(paTHUM €JIEKTPOIOM
MOPIBHSAHHA TPOTSITOM JTOCUTh TPUBAJIOIO 4Yacy - aX O BUSBJICHHS MPAKTHYHO HE
3MIHIOETBCS B Yaci 3HadeHHs mnoreHmiany (B mexax 0,04 B). Sk mpaBuio, 1ie
BITHOCUTBCS 0 TIEpIOAYy TepepBH B pycl eIeKTpu(IKOBAHOTO TPAHCIIOPTY,
HaMpUKIaJg B MICTaX B HIYHHUMA 4Yac J00W, KoM OJyKarouuid CTpyM BiICYTHiH. 3a
CTalllOHApHUN MOTEHIa]l CIIOPYAU MPUUMAIOTh CEpeHE 3HAUECHHS MOTEHLIaNy MpH
pI3HHUILI BUMIpSHUX 3HaYeHb He Outbiue 0,04 B.

SIKU10 BUMIPSTH CTalllOHApPHUN MOTEHL1ad HEMOXKJIMBO, MOr0 3HAYEHHS 100
MIJTHO-CYJIb()ATHOTO €JIEKTPOa MOPIBHAHHS NPUIUMAIOTh PIBHUM:

o Minyc 0,70 B - nns crani;

o Miayc 0,4 B - 11 cCBUHIIIO;

o Mminyc 0,70 B - s amominio.
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Bcmanoenennsa eenuuunu wieuokocmi koposii (K/4):

ne R, 1 Ry — moudarkoBuwil omip IHIAMKaTOpa Ta OMIp I1HAMKATOpa IMICIsA
3HAXOJDKCHHS B TPYHTI NMEBHUM yac t; N, — BHUXiJHA TOBIIMHA POOOYOrO €JIEMEHTA
1HJIUKATOPA; A — xoedimieHT MPONMOPIINHOCTI, 3HAYCHHS SKOT0 3aJIeKUTh BiJl
00paHoi po3MIPHOCTI BEJIMUYUHHM IIBUJIKOCTI KOPO3ii (T, MKM, MM/piK, 100a, 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 KATOJAHOMY IPOIECI.
[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 TPOTIKaHHSA peakiii kaTogHoro aenossipusanii. 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 IMPH HAJIMIPHOMY 3BOJIOKEHHI 1 MEepEeBa)KaHHS BITHOBJICHUX
dbopM 3ariza, aMOMIHII0, MAPTAHITIO);
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e HAABHICTb B TIPYHTI BIJHOBJCHUX 3'€JHAHb CIPKH, IO € TIPOIYKTaAMHU
KUTTEAISUTBHOCTI CYNb()ATO-BITHOBIIOIOUHNX OaKTepiit.

Bu3znauennsa nasenocmi eionoenenux cnoayk cipku. Ha 1upoOy rpyHTYy,
IPOAYKTIB KOPo3ii a60 BimktameHs o6'eMoM | cM ® 3a HOMOMOrOFO THMETKH HAHOCSTH
2-3 KparuIi COJNSIHOI KUCIIOTH, PO3BEJEHOI JUCTHUIIHOBAHOIO BOJIOIO Y CITIBBITHOIICHHI
1:3 (wineHicTs BuxixHOi kucnotH 1,47 r/em’). 3a XapaKTEPHUM 3aIlaxoM CipKOBOJIHIO
pOOJISATh BUCHOBOK MPO HASBHICTh BIAHOBICHHUX CIOJYK CIpKH (Tiapocyiabdimis,
cynb(di1B 3a7i3a, AESIKUX OPraHIYHUX CIIOJIYK CIPKH).

5. 3axmceT MeTaJiB i cruIaBiB Big Kopo3il.

Koposis 3aBmae qyxke BeaMKOi MIKOAM HApOIHOMY rocroaapcTtBy. biuspko 10
% 1opIYHOr0 BUIOOYTKY METAJIIB /1€ Ha MOTIOBHEHHS BTPAT BiJl KOpO3ii. AJe mKoaa
BiJI KOpO3ii HE OOMEXYEThCS TIILKU BTPATOK METaly BHACIIIOK MOr0 OKMCHEHHS.
JlocTaTHO BUHUKHEHHS HABITh MAJEHBKOI JIPKH y MApOBOMY KOTJi, MpUJIadl 4H
XIMIYHOMY YCTaTKyBaHHI 1 BCA CIOpYJa CTa€ HEMPHUAATHOIO 10 eKkcruryaTari. Kpim
TOT0, BHACIIJIOK KOPO3ii BTPayarOThCsl TaKl IIHHI BIACTUBOCTI METAJIB, SIK MIITHICTD,
IUTACTUYHICTh, TOTIPIIYIOTHCS X €JIEKTPUYHI, MArHiTHI BJIACTHBOCTI, 3MIHIOIOTHCA
po3Mipu  JeTaliel, MOpPYLIYyeTbCs TEePMETUYHICTh  amapariB  Toulo. Tomy
HaWBaXXJIMBIIIIUM 3aBJaHHSIM € 3aXUCT METAJIIB Bl KOPO3ii.

3asieHO BIJl XapakTepy Kopo3li Ta yMoOB ii mepediry BUKOPHUCTOBYIOTH Pi3HI
crocobm 3axucTy Bia Kopo3sii. BuGip Toro um iHIIOro crnoco0y BHU3HAYAETHCS HOTO
€(EeKTUBHICTIO Y KOXXHOMY KOHKPETHOMY BHIIQJIKy, a TaKOX EKOHOMIYHOIO
JIOIJIbHICTIO TOTO BUKOPUCTAHHS.

1. Yepe3 Te, 1m0 KOpO3isl METAIIYHUX BUPOOIB MOYMHAETHCSH 3 1X IOBEPXHI,
BEJIMIKE 3HAYCHHS HAJAI0Th 3aXUCHUM MOKPUTTSAM, TOOTO 130JIAI1ii TOBEPXHI METAIy
BIJl 30BHILIHBOIO ce€peioBUIIa. PO3PI3HAIOTH TakKi 3aXUCHI MOKPUTTH:

a) XIMI4HI TOKPHUTTS, SKI CTBOPIOIOTH OOpPOOKOIO MOBEPXHI MeETally PI3HUMHU
XIMIYHUMHU pPeareHTaMmu, BHACIIOK YOTO YTBOPIOIOTHCS MOTaHO PO3YMHHI, CTIMKI J10
KOpO3ii CIONYKH. 3a CBOIM CKJIQJJOM 3aXMCH1 MOKPHUTTS MOAUIAIOTH HAa OKCHJHI,
¢docdatni, xpomaTtHi Too. CTBOPEHHSA Ha MOBEPXHI METALy OKCHJIHOTO TOKPHUTTS
HA3UBA€THCS OKCUAYBaHHsSM. HaiikpamuMm 3aXvMCHUM TIOKPUTTSIM Ha TOBEpPXHI
IMOMIHII0 Ta HWOro cmiaBiB € okcujaHa rumBka. [1lo6 3amobirtu koposii crai,
3aCTOCOBYIOTH ii pocaryBaHHs, sike MONATae B CTBOPEHHI HA IMOBEPXHI CTaJIEBUX
BUpPOOIB MIiBKU depyM (ocdariB Ta manran gocdaris.

0) HemeraniuHi MOKpUTTS, 10 AKUX HAJIEKATh Jaku, (apOu, emalti, MacTuiIa TOIIO.

B) MeraniyHi NOKPUTTS, TOOTO IIap MEBHOTO METAy Ha TOBEPXHI METAJIIYHOTO
BUPOOY. SIKIIO MOTEHIia)l MeTalny NOKPUTTS OUIBIIMI 32 MOTEHIIa]l METaly BUPOOY,
TO Take IMOKPUTTS HAa3UBAEThCS KaTOMHUM. [IpHKIamoM KaTOAHOTO TOKPUTTS Ha
CTaJIeBUX BUPOOax (OCHOBHHUI METal — 3ajli30) € MOKPUTTS 3 Miji, HiKemo, cpida.
Bracniok ymKomKEeHHS KaTOAHOrO MOKPUTTS BUHUKae KoposiiuHuil I'E, B skomy
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MeTal BUPOOY € aHOJOM 1 PYMHYEThCS, a METall MOKPUTTS — KAaTOAOM, Ha SIKOMY
BiZI0YBa€ThCS BiTHOBIIEHHS KHCHIO 200 #oHiB H' um aToMiB rifjporeny y ckiaji BOJIH.
OTxe, KaTOJTHE MMOKPUTTS 3aXUIIa€ METAJI BUPOOY B1Jl KOPO31i Yy BUIIAJKY BIACYTHOCTI
MOp Ta YHUIKOKeHb MOKpUTTA. [ToTeHI1an aHOAHOTO MOKPUTTS MEHIIIUMA 32 TOTEHIIIal
MeTany BUpoOy.

[Ipn ymkomKeHHI aHOJHOTO MOKPHUTTS METajl BUPOOY € KaTOJIOM KOPO31MHOTO
I'E 1 Tomy He pyitHyeTbes. [IpukiagoM aHOAHOTO MOKPUTTS Ha CTAJeBUX BUPOOAX €
TOKPHTTSI 3 IIUHKY, XPOMY TOIIIO.

2. Jlecysanus memanie. 1lim dYac JeryBaHHS y CKJIaJ MeETaliB BBOISTH
KOMITOHEHTH, SIK1 MABUIIYIOTh KOPO31MHY CTIMKICTh MeTamiB. Jlo TAKUX KOMIIOHEHTIB
HaJIeXKaTh XpOM, HiKeJIb, BOJIb(paM TOIIO.

3. 3MiHa CKJaay HaBKOJHUIIHBOTO CEpeOBHUINA 3 METOI 3MEHILEHHS HOro
arpecuBHOCTI. Hampukinan, 3nexucHenus po3uuHig, SIKE HOCATAETHCS KHUISTIHHSAM
po34yuHIB a00 MPOJYBaHHSM Yepe3 PO3UYMHHM I1HEPTHUX TrasiB, SKI BHUTICHAIOTH 3
pO34uHIB KuCeHb. KpiM TOro, 3 Ii€0 METOI 3aCTOCOBYIOThH 1HTIOITOpH KOpPO3ii.
[Hri6iTopamMu Kopo3ii Ha3MBalOTh PEUOBMHU, HE3HAUHI TOOABKH SIKUX J10 KOPO3IHHOTO
CepeloBUINa PI3KO 3MEHINYIOTh IMIBUIKICTh KOpo3li MeTamiB Ta cruiapiB. /[lis
1HT10ITOPIB KOpO31i MOJIsAra€ B TOMY, 110 Ha IMOBEPXHI METally BOHU YTBOPIOIOTH
3aXUCHY ILTIBKY, sIKa 130JIF0€ METaJ BiJ] HABKOJHUIIHHOTO CepeIoBHUIIa a00 TaK 3MIHIOE
EJICKTPOJAHUHN MOTEHIIA]l METaly, 0 HOro akKTUBHICTh 3MEHIIYEThCS. SIK 1HT10ITOpU
KOpPO3ii BUKOPUCTOBYIOTh JI€SIKI HEOpraHiyHi (XpoMaru, HiTpaTH, ¢ocdaru Tomo) ta
opraHiyHi (amiHM, aJbJETiiM, MEpKanTaHu Toue) peuoBuHU. Llei cmocid
3aCTOCOBYEThCS TUIBKM TOJi, KOJM METali4HI BHPOOM EKCIUTyaTyIOThCSl B
oOMexxeHOMY 00'eMi PO3YMHIB, HANIPUKJIAJA, y MApOBUX KOTJAX, Y ACSKUX XIMIYHHUX
amaparax, CUCTeMaX OXOJIOJ[KEHHS TOIIIO.

3axucm 6i0 Oykaouux cmpymis.
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Pucynok 12 — Enexktpudna cxema 3axucTy Bij OJyKarOunx TOKiB
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Pucynok 13 — 3axuct Bij OTyKarouuXx TOKIB B IPYHTI

4. EnekTpoxXiMIYHHMM 3aXHCT METAIIB, SKUM MOIUIAIOTh Ha MPOTEKTOPHUN Ta
KaTOJAHUI 3aXUCT.

[Tpu npomexmopHomy 3aXUCTI METATIYHY KOHCTPYKIIIIO CTIONYYalOTh 3 IUCTAMH
OUIbLII aKTUBHOTO METAIy - MPOTEKTOpa. Tak, sIKIIO O CTAJIEBOTO KOPITyCY CyHa abo
710 TpyOOIIpOBOY NMPUEAHATH LIMHKOBY IJIACTHHY, Y Kopo3siitHomy I'E kopryc cyana
abo TpyOompoBia Oy/e BUKOHYBAaTH POJIb KaToja 1 TOMYy BOHM HE 3a3HABaTUMYTh
KOpo3iiiHOro pyiiHyBaHHs. [lpy 1bOMY OKHCHIOETBCA LMHKOBA IUIACTUHA
(MpOTEKTOP), sIKa BUCTYIAE y PO aHOAQ, OCKUIbKU €JIEKTPOJHUM MOTEHIA [IMHKY
MEHIIIUM, HI>K TMOTEHIiad 3a1i3a (OCHOBHOTO METaJly CTaJi).

[Ipu xamoomomy 3axucTi KOHCTPYKIisg abo Oyab-skuili BuUpIO 3 MeTamy
NPUETHYETHCS O HETATHBHOTO TMOJIOCA JDKEpeNia MOCTIMHOTO CTpyMy. Y SKOCTI
aHoJla BUKOPUCTOBYIOTh KYCKM 3aiiza (peiika, Oanka, MeTamiyHui JioM) abo
rpaiTOBy MJIACTUHY, SIKI 3aHYPIOIOTh Y PO3YMH a0o 3akonyioTh y IpyHT. Ha
MOBEPXHI METATIYHOTO BUPOOY HAKOMUYYIOTHCS €JIEKTPOHHU, SIKI YTPUMYIOTh KaTIOHU
metany Me"" Ha moBepxHi BUpOOYy.

3acmocysanusa wmy4no2o inmenexmy Oisi CMEOPEeHH s HOBUX KOPO3IUHO CMIUKUX
CNaeis.

VY cBITI, A€ IIOpiYHI EKOHOMIYHI BTpPaTH BiJ KOpO3li MEepeBUIYIOTh 2,5
Tpunbitona nonapiB CLIA, momyk Kopo3iifHOCTIHKHX CIIJIaBiB 1 3aXHUCHUX MOKPHUTTIB
He npunuHseTbes. tyanuit inTenexkt (LLI) Bimirpae Bce OUIbII KIIOYOBY POJIb Y
po3poO1i HoBuX cruiaBiB. [IpoTe mnepenbauyBaHa 3MaTHICTh MOJAEIEH MITY4HOTO
IHTENEeKTYy IIOAO mMepefdadyeHHs KOpO31iHOI TMOBEOIHKM Ta IPOIOHYBaHHS
ONTUMAJIbHUX (HOPMYIT CILJIABIB 3aJIMIIAETHCS HENOCSKHOIO (puc. 14).

HaykoBui  Incturyry Makca Ilmanka gns gocmimkeHHs — (MPIE)
PO3POOWIIM MOJIETh MAITUHHOTO HAaBYaHHS, KA MiJBUIIYE TOYHICTh MPOTHO3YBAHHS
Ha 15% mnopiBHSAHO 3 icHyrOUUMHU (pperiMBopkamu. LI Mozaens po3KpuBae HOBI, ajie
peanicTHYHI KOMMO3HIIi CTifiKuX 10 Koposii crutaBiB. Moro oco6imBa cuiia BUHHKAE
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3aBISIKM TOETHAHHIO YMCIOBMX 1 TeKCTOBUX AaHuX. Crodatky po3poOsieHa uis
KpUTUYHOI cdepu Oomopy TOUYKOBIM KOpo3li y BHCOKOMIIIHMX CILJIaBax,
VHIBEPCAIBHICTh  II€] MOJENl MO)XXHA TMOMIMPUTA HA BCl  BJIACTHUBOCTI
cruiaBy. JlocmigHUKM OMyOIiKyBaaM CBOI OCTaHHI pe3y/bTaTH B KypHam Science
Advances.
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Pucynok 14 — brnok-cxeMa ITy4yHOr0 1HTENEKTY JUIsl CTBOPEHHS HOBUX KOPO31iHO
CTIMKMX CILIaBIB

06 ’eOnanns mexcmis i uucei

«KokeH cmaB Mae yHIKajdbHI BJIACTUBOCTI OO CTIMKOCTI 10 Kopo3sii. Ll
BJIACTHBOCTI 3ajJeKaTh HE JMINE BIJ CKJIaay CaMOro CIUIaBy, a ¥ BiJ MPOIECy
BUpOOHUIITBA  craBy. [loToyHi Mojenm  MAalIMHHOTO  HABYAHHS  MOXYTh
BUKOPHUCTOBYBaTH TIIbKM YHCIOBI JaHi. OpHak wmeTtomosorii oOpoOku Ta
eKCIIEPUMEHTAIbHI TPOTOKOJIM TECTYBaHHS, fAKI 31e01IbIIOr0 3aJ0KyMEHTOBaHI
TEKCTOBUMHU JIECKPUIITOPAMH, € BHUPIMIAIBHUMU [JIs1 TIOSICHEHHS KOPO3ii»,
nosicHioe Kactypi Hapacimxa Caciaxap, OpoBIIHHI aBTOp MyOJKalli Ta KOJUIIHIN
nokropant MPIE.

Jocmigauiibka rpyna BUKOpHUCTalia MeTou o0poOoku MoBH, cxoxi Ha ChatGPT,
y TMO€JHAHHI 3 MeToAaMu MamuHHOro HaB4yaHHA (ML) mjis 4ucioBUX HaHUX 1
PO3pOo0MIIa TTOBHICTIO aBTOMATU30BaHY CTPYKTYPY 0OpoOKku mpupoaHoi MoBHu. Kpim
TOr0, 3aJIy4€HHS TEKCTOBUX JaHUX N0 CTpyKTypu ML pno3Bossie i11eHTU(IKYBAaTH
MTOKpaIleHi KOMITO3HIIIi CIJIaBiB, CTIMKI 0 TOYKOBOI KOPO3ii.
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«Mu HaBYMIIM MOJEIb TJIMOOKOTr0 HaBYaHHS 3a JIOMOMOTOI0 BHYTPIIIHIX JaHUX,
K1 MICTSTh 1H(OpPMAIIIO TPO KOPO3iiiH1 BIACTUBOCTI Ta cKjaa. Temnep Moaens 31aTHa
11eHTU(IKYBaTH KOMITO3ULII CIUIaBIB, SIKI € KPUTUYHHUMHU [JIs1 CTIAKOCTI 10
KOpO3ii, HAaBITh SKIIO OKPEM1 €JIEMEHTHU CIIOYaTKy He OyJIu BBEACHI B MOJEIbY,
roBopuTh Maiikn PoBepzaep, cniBaBrop myOJsikailii Ta kepiBHUK rpynu Corrosion B
MPIE.

VY HemonaBHO po3pobiieHii cTpykTypi Caciaxap 1 Horo KoMaHga BUKOPUCTAIN
310paHi BpY4YHY JaHi sIK TEKCTOBI jAeckpuntopu. Hapa3i ixHsa Mera mnonsrae B
aBTOMAaTH3aIlli TTPOIECY 1HTEIEKTYyaIbHOTO aHAII3y JaHUX Ta O€370raHHIN 1HTerparrii
HOTO0 B ICHYIOUY CTPYKTYPY.

BxitoueHHsT  MIKPOCKOMIYHMX  300pakKeHb 3HAMEHye 1€ OAHY  BIXY,
nependavaoym  HACTYMHE TMOKOMIHHA (PEeHMBOpPKIB INTYYHOTO 1HTENEKTY, SIKI
00’ €THYIOTh TEKCTOBI, YUCJIOBI JIaH1 Ta JIaH1 HAa OCHOB1 300paKe€Hb.



