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§1. llonsiTe mpouecca koppo3uu. Kinaccupukanusi BU0B KOPPO3UM.

Koppo3ua — smo npoyecc camonpou3gonbHo20 paspyuieHus memaiia noo 8030eucmasuem
OKpyaHcaloujeli cpeobi.

B o61iem Buze mpoiiecc KOppO3uu METallia BEIPAXKAETCsl CIEAYIOEH CXeMOil:

Memann + acpeccugnvlii KOMNOHEHM —>  NPOOYKM KOPPO3UU
ITo cBoeit cyTu KOpPpO3USI — OKUCIUTEIHbHO-BOCCTAHOBUTENBHBINA MpOIEcC, B KOTOPOM
MeTaJlJI BCerJja OKUCISAETCS:
M —ne M,
a arpecCHUBHBIN KOMIIOHEHT U3 OKpY’Karolee cpe/ibl (OKUCINTENb) — BOCCTAHABIMBAETCS:
oKucrumens +n e 7 npooyKm 60CCIMAHOBNCHUS OKUCTUMEA.

OcHOBHasi NpUYMHA KOPPO3MM METAUIOB U CIUIaBOB — MX TEpPMOAMHAMMYECKAs
HEYCTOMYMBOCTh. B mpupoje, Kak MpaBuiio, B YACTOM BHJI€ BCTPEUYACTCS TOJIBKO OJaropoaHbIe
meramuibl (Pt, Au, Ag u T.1.), OCTajgbHbIE METAJIBI BCTPEUAIOTCS B BHJE COCAUHEHUU C
HeMeTalaMu (MUHEpalbl, pysl). [IpuunHoii 3TOro0 siBsieTcs Ooblnas XMMUYECKask aKTUBHOCTh
OOJIBIIMHCTBA METAJUIOB 110 OTHOIIEHHUIO K KUCIOPOAY U APYTMM HEMETAUIMYECKUM JIEMEHTaM
(cepe, xmopy, pochopy u T.1.).

Jlia nosmyyeHus: OOJIBIIMHCTBA METAJIOB U3 UX MPUPOAHBIX COETUHEHHI HEOOXOIUMBI
3arpatbl 3Heprun (AG>0). DHeprusi HaKamiIMBaeTcs B METaJJIE KaKk CBOOOHAS dHEprus. IT0 U
onpeenseT TEPMOAMHAMMUYECKYI0 HEYCTONYMBOCTh METAJJIOB, T.€. CHOCOOHOCTh METAJJIOB
NEepexoAUTh B OKHCICHHOE COCTOSIHHE, XapaKTepusyrolleecss MeHbllel sHepruei I'mbOca.
Koppo3ust conpoBok1aeTcsi BbIAEIEHUEM SHEPTUH, IPUUYEM MIEPEXO/] 3TON IHEPTUU B TEIJIOBYIO
SHEpPruio (B MPOCTPAHCTBE M BPEMEHHM) HOCUT CIy4ailHbI xapaktep. Temno paccenBaercs B
IIPOCTPAHCTBE, MPAKTUYECKOE HMCIIOIb30BAaHUE €r0 HEBO3MOXKHO. [IpOyKThl KOPpO3UHU Tak Ke,
KaK TMpaBWJIO, PACCEMBAIOTCA B MPOCTPAHCTBE, UYTO BEAET K POCTY SHTponuu (AS) CHCTEMBI.
Wtak, ¢ TOUKU 3peHUs] TEPMOJUHAMUKH IPOLECCHl KOPPO3UH:

Memann + Koppo3uoHHas cpedd 7 npooyKmul KOppo3uu
MO’KHO OXapaKTepU30BaTh TAK:
AG<0, AH<0, AS>0

Koppo3uonnsle mnponeccsl, Kak MpaBUiO, MPOTEKAIOT Ha TpaHulle pasaena (a3 npu
B3aUMOJICICTBUM TBEPJIOTO BEIIECTBA C Ta3oM WM >KUAKOCTbIO, T. €. B3aUMOJICHCTBHUE
IPOUCXOIUT 10 T€TEPOr€HHOMY THUITY.

[TpocTeiimyto cxeMy TreTepOreHHOro Ipolecca MOXHO NPEACTaBUTh B BUIE CIEIYIOIIMX
OCHOBHBIX CTaJIUH:

1. TlepeHoc pearupyromiero BeniecTsa K MOBEPXHOCTH pazjena (a3 (MepeHoc OKUCIUTENS K

MOBEPXHOCTU METaJlIa);

2. CoOCTBEHHO reTeporeHHas peakius (OKHCICHHE MeTala);

3. OTBOA NPOIYKTOB PEAKIIUH U3 PEAKIIMOHHON 30HBI.

CKOpOoCTb KOpPPO3HMH ONPENENAETCS CKOPOCTBIO CaMOM MEMJIEHHOM CTaauu, MpOTEKaroLleH
IIPU KOPPO3HUHU.



B 3aBrcHMOCTH OT yCIOBUI B3aUMOIEHUCTBUS METAJUIA C OKPYKAIOILIEH CPEIO U MEXaHU3MA
MIPOTEKaHUsl MpoLecca KOPPO3UU Pa3INYaAOT XUMUYECKYI0 U JIEKTPOXUMHUYECKYIO KOPPO3HIO.
Ho mipu 3TOM B 00HX ciiy4asix IPOMCXOJUT MPOIECC OKUCICHHUS METaJlIa.

§2. Xumuveckasi KOppo3usi MeTaJJIOB.

IIpu XuMHYeECKOl KOPPO3MHU amom Memasld, OKUCIAACL, Omodem C80U INeKMPOHbI
HENnoCpeoCmeeHHo MONeKYIaM, amomam uau uonam oxuciumens. llepexon Mertanna B
OKHCJICHHOE COCTOSIHUE MPOUCXOJUT OJHOBPEMEHHO C BOCCTAHOBJIICHHEM OKHCIUTENS 6Oe3
B03HUKHOBEHUS 8 CUCMEME 2NIeKMPUUECKO20 MOKA.

[IpumepoM XUMHYECKOH KOPPO3HEH MOXET CHYKUTh pa3pylieHue MEeTalioB Mpu
B3aWMO/ICVCTBUH:

1. ccyxumu razamu (O,, Clp, SO, u ap.);
2. COKUAKUMH HEEKTpoIuTamMu (He(ThI0, OCH3UHOM);
Cxema XMMHYECKOH KOPPO3UH METaJUIa IPU €ro KOHTAKTe ¢ KUCIOPOJOM MOKa3aHa Ha PUCYHKE
10.1.
Pucynok 10.1
Cxema XMMHYECKOM KOppo3uu

Oz l[:-; [n:lu; 0 l[j: s l
b T T ¥
Me, (0,

Ha IMMOBEPXHOCTU METAJIJIa HAIIPUMCEDP, KEJIC3a, OAHOBPEMCHHO IIPOTCKAIOT ABa IIponecca:
MpoueCcC OKHUCICHUA KCJIC3a U ITPOUCCC BOCCTAHOBJICHHA KUCIIOpOAa. HpI/I 9TOM JJICKTPOHBI OT
ATOMOB K€JIC3a HETTOCPCACTBCHHO MEPEXOJAT K MOJICKYJIaM KHUCJIOpPOda.

Fe® - 28 — Eo* | 2 (s aenue )
0f + 48 = 207
2Fe +(d; —2Feld

(sccmanoastnug )

CxopocTh XUMHUYECKOH KOPPO3MH onpeoessienmcst 8 OCHOBHOM CEOUCMBAMU Memanid u
xapakmepom, oopazyioujelics Ha e2o NOGEPXHOCMU, NIeHKU — NPOOYKmMOo8 Koppo3uu (B HalleM
npuMepe — OKcujia kenesa).UeM IioTHee CTPYKTypa TakoW IJIEHKH, TEM MEJIEHHEE MOJIEKYJIbI
okucnutens ITUGGyHIUPYIOT dYepe3 Hee K MOBEPXHOCTH MEeTajlla, ¥ TE€M MEHbIIEe CKOpPOCTh
KOppo3uu MeTala M HaobopoT. OKcuIbpl >kene3a O0NaJaloT pPBIXJION CTPYKTYpOW, He
npensaTcTBytomei tupdy3un monekyn O, k moBepxHocTH Mmeramia. [lostomy xene3o (crans,
YyryH) B aTMoc(epe KUCIOopoa MoABepraeTcs KOPPO3UX B 3HAUYUTENIbHOM CTENEHH.

B Toxe Bpems Ttakue metamibl, kak Al, Mg, Zn, Cr, Ti, Be, Ni, Cu u HEKOTOpBIE IpyTHe
IPY B3aMMOJECHCTBHH C KHUCIOPOJOM 00pa3yroT IUIOTHBIE OKCHIHbIE TuIeHKH (Me,Oy), KoTopsie
npensATcTByOT quddy3un monekyn O, k meramny. [loaTomy Takue MeTamibl yCTOMYMBBI B
atMocdepe KUcaopoa.

Kpome Toro, Ha CcKOpocThb IIpolecca KOPpPO3UM CHIBHOE BIIMSHHE OKa3bIBalOT
Temneparypa U jAasiieHue. C TOBBIIIEHHEM TEMIIEpaTypbl W JIaBJIEHHUS CKOPOCTh KOPPO3UU
BO3pacTaer.

CrnenyeT moI4epKHYTh, YTO HEOOXOAUMBIM YCIOBHEM XMMHMUYECKON KOPpPO3UU SBISETCS
omcymcmeue 6 cucmeme «Memani-OKUCIUMmensy HCUOKOCMelU, NPOBOOAWUX INeKMPUUECKULl
MOK — 3JIeKMPOIUMO8.

B mpoTuBHOM cilyuyae MeXaHH3M KOpPpO3UH OyleT HOCUTh MHOM XapakTep, a Mpolecc
paspylleHHsl MeTajula B MPHUCYTCTBUHM JJIEKTPOJIUTA OYIEeT Ha3bIBAThCS DJIEKTPOXUMHUYECKON
KOppO3HEM.



§3. DekTpoxuMHYeCKasi KOPPO3Usl MeTAJLIO0B.

Inekmpoxumuueckoil Ha3vleaemca Koppo3us, npomekaowas 8 cpeoe 2NeKmpoiuma ¢
B03HUKHOBEHUEM 8 CUCIeMe INeKMPUUECcKo20 MOoKd.

B ocHOBe 371€KTPOXUMHUYECKON KOPPO3UH JICKHUT 00pa3oBaHHE B CUCTEME:

MemaJ — OKUCIUmenb — JIeKmpOoaum
0O0JIBIIIOT0 KOJMYECTBA MHUKPOCKOITMYECKUX TaJIbBAaHUYECKUX 31eMeHTOB. Ilpu 3TomM Ha aHoze
MIPOUCXOIUT Npoyecc OKUCIeHUs Memalld, a Ha KaToJie — MPOLIecC BOCCTAHOBJICHUS OKUCTUTEIIS.

[lepexox »SJIEKTPOHOB OT AaTrOMOB MeTalyla K OKHCIHUTEII0 OCYIIECTBISIETCS He
HEMOCPEJICTBEHHO OT METaUla K OKUCIHUTENI0, KaK MpU XUMHYECKOH KOPpPO3WH, a 4epe3 KaToj
(T.€. yepe3 MocpeHUKA).

Takum oOpa3oM, npu 91eKMPOXUMUYECKOU KOpPpO3UU  OKUCTeHUue Memaiia Uu
80CCMAHOBIIeHUEe OKUCIUMETIS NPOUCXOOUM HA PA3TUYHBIX Y4ACMKAX NOBEPXHOCMU MEeMAd.

PaccmMoTpuM MexaHH3M 3JIEKTPOXMMHUYECKOH KOPPO3UMM Ha MpHUMEpe pa3pylieHus
&Kele3a, COIePIKaIIero MPUMECh MEIH, B CPEJIE DIICKTPOIIUTA.

Kak wu3BecTHO, Ha mIO00OM METAUIMYECKOM OJJIEKTPOJE, IOTrPY>KEHHOM B pacTBOP
DIIEKTPOJINTA, BO3HUKAET W30BITOUHBIA OTPHULATENBFHBIA 3apsill, BBI3BAHHBIA PACTBOPCHHEM
metaa. Ecau Ba MeTammudyecKuxX SJIEKTpoAa COEAUHUTH MEXAYy CO00i MeTalTu4ecKuM
IPOBOJHUKOM, TO 00pa3zyeTcsi ralbBaHUYECKUI AJIEMEHT, B KOTOPOM DJIEKTPOHBI JBMXKYTCS OT
9JIEKTPOAA C MEHBUIMM OJJIEKTPOJHBIM MOTEHIMAJIOM (aHOAA) K DJJICKTPOAYy € OONbIIUM
MoTeHIMaIOM — Karoay (pucynok 10.2a).

Pucynoxk 10.2

Cxema 37eKTpOXUMHUECKON KOPPO3UU

Annal-)

Fe'=Fe" + 2

Amoa (-)

a) OOBIYHBIN JKeJIe3HO-METHBII ralbBOHUYECKHI 2JIEMEHT
0) KOPOTKO3aMKHYTBI KOPPO3SUOHHBIN raIbBAHUYECKUN IJIEMEHT

Koppo3noHHBIH TaTbBaHUYCCKUI 3JIEMEHT OTJIMYACTCS OT OOBIYHOTO TajhbBAaHUYECKOTO
9JIEeMEHTa TOJBKO TeM, YTO B HEM DJIEKTPOJbI COSAMHEHBl HE MPOBOJHUKOM, a HAXOJISATCS B
HETMOCPEICTBEHHOM KOHTakTe Jpyr ¢ japyrom (pucyHok 10.26), T.e. oOpa3syercs
KOPOTKO3aMKHYTBIN TallbBAHUYECKUHN DIIEMEHT.

[Tpu 5TOM, KaK MPaBHUIIO, MEMALL C MEHbUUM 3HAYEHUEM CMAHOAPMHO20 INIeKMPOOHO20
NOMEHYUANa OKUCTIAemcss U s611emcs aHO0OM, a Memall ¢ OONbWUM CMAHOAPMHBIM
HOMEHYUANOM S16/IeMmCsl KAMOOOM.

B Hamem npumepe aHOIOM SIBISIETCS KEJNE30,TaK Kak MMeeT Ooyiee HHU3KOE 3HAUYCHUE
snextponsoro morenmmana(¢’(Fe’’/Fe)= -0,44B), a Katom SBISETCS Memb, KOTOpas
XapakTepusyercs 0oJiee BHICOKUM 3HAUEHUEM JIEKTPOTHOTO MOTSHIINAT ((pO(Cu2+/Cu)= +0,34B).

HesaBucuMo OT XxapakTepa 3JEKTPOJIUTA, GHOOHBIL npoyecc B JIAHHOM Ciydae
BBIPAXKAEeTCSl YPABHEHHUEM:

Ar Fe® - 28 Fe™

Karomnplii mporiecc mpu 3IEKTPOXUMHYECKONH KOPPO3UU onpeodensemcs XapaxKmepom
INeKmpoIuma.

Hampumep, npu atmochepHOl KOPpO3WH B HEUTPATBHOU Cpele AJNEKTPOIUTOM CIIYKUT
BO/Ia, & OKUCIIMUTEIEM — PACTBOPEHHBIN B HEM KUCIOPOI:



K:2Ha0) = O~ 48 = 401
CyMmMapHOe ypaBHEHHE Ipolecca aTMOC(HEpHOM KOPPO3HH KeJe3a B HEUTPaIbHOM cpee
BBITJITUT CIETYIOLUM 00pa3oM:

A: Fe' - 25— 25 2
K- 2H.O0 = (O, - 45 =404 |1
1Fe + 0y + 2 H,0 = (2F™ = 40H) = 2 Fe{OH), |

B npucyrcTBumM Kuciopoaa u BoJsl ruapokcuaa xenesa (I1) okucnsercs u nepexouT B
ruapokcu xkenesa (I11), koTopelit 3aTeM MOIUPUITUPYETCS B PXKABUHUHY:

0
4Fe{OH)z+ (r = 2H;0 = 4 Fe{OH); — F:f ~ 4 K0
OH
OIS LN
CxeMy KOPOTKO3aMKHYTHOI'O KOPPO3HMOHHOI'O TaJIbBAaHUYECKOTO 3JIEMEHTa B JaHHOM
CJIydae MO>KHO 3aIlMCaTh CIEIYIOLUM 00pa3oM:
) Fe |0y HO | Cu (4)
B kwucnoit cpene (Hampumep, B COJSHOW  KHUCJIOTE) CXEMe KOPPO3HMOHHOI'O
raJlbBAHMYECKOTO AJIEMEHTA MOXKET OBITh 3alMcaHa TaKUM 00pazoMm:
F) Fe |HCL Cu (+)
OKHCIUTENEeM JKele3a B JAaHHOM clIydae OymyT moHel Bojgopoma (H'). CymmapHsrii
IpolecC KOPPO3UM XKejie3a B KOHTAKTE C MEJbI0 B COJSTHOM KHUCIOTE€ MOXKHO 3aIlucaTh TaKUM
o0OpazomM:

A: Fe® - 28 — Ee&
K 2H + 26— H,
e - 2HCI = FeCl, = HyT

Ponp Menu B paccmaTpruBaeMoM NpUMEPE CBOAUTCS K IEPEHOCY 3JIEKTPOHOB OT aTOMOB
xKene3a K okuciutento. [lpu 3ToM He06X0IMMO MOTYEPKHYTh, UTO B PE3yJIbTaTe TAKOTO y4acTUs
Meb B Ipoliecce, KOPpO3Hsl Keje3a MPOTEeKaeT 3HAYUTENIbHO MHTEHCHUBHEE, YEM pa3pyllIeHUE
YHCTOTr0 METAJLIA B TOH K€ Cpele.

Ponp katoga B KOPPO3MOHHOM TajbBaHUYECKOM 3JIEMEHTE MOTYT HMrpaTb HE TOJIBKO
IIPUMECH MEHEE aKTMBHOI'O MeTajula. B TeXHHMYecKOM »ene3e KaToIOM MOMKET CIYXUTb U
IPUMECH, U IPOAYKThI B3aUMOJICHCTBUS KeJle3a ¢ PUMECSIMHU BEILECTB, KOTOPbIE MPUCYTCTBYIOT
B MeTajule, HallpUMep, 3epHa LIeMEHTUTa WIN yriepoja, a Takke kapoua xenesa (Fe;C). Ponb
KaTo/1a MOTYT UIPaTh U ISTHA OKCHJA MeTaslla, 00pa3yroliuecs: Ha IOBEPXHOCTH MeTala.

K BO3HMKHOBEHMIO KOPPO3MOHHBIX T'aJbBAaHUYECKHX DJJIEMEHTOB MOXKET NPHUBOJIUTH U
HEOJIMHAKOBBIM JOCTYNl KHUCIOpOJa K pa3HbIM ydacTKaM IMOBEpPXHOCTH MeTaiia. [Ipu atom y
akTUBHBIX MeTayuioB (Fe, Zn u 1p.) aHOJIOM SBJISIETCS Y4aCTOK, K KOTOPOMY JOCTYIT KHUCIIOpOJia
3aTpyJHEH, a KaToJ] — Y4acTOK, Jyyllle cHaOXaeMblid KUCIOPOJOM. JlJisi MacCUBHBIX METAJIOB
(Pb, Cu u np.) HabmotaeTcst oOpaTHast KapTHHA.

CKOpoCTh 3JIEKTPOXMMHUYECKONH KOPPO3MM 3aBUCUT OT 00jbIIoro uucia ¢akropos. K
OCHOBHBIM (DaKTOpaM, BIUSIOLIMM Ha CKOPOCTb KOPPO3UH, OTHOCUTCS:

1. XUMHUYECKHE CBOMCTBA METANIa;

2. CBOWCTBa NPOAYKTOB €r0 KOPPO3UH.

Mertanibl, 00pa3yroliie HepacTBOPUMbIE B AJIEKTPOJIUTE MPOJYKTHl OKHCIEHUS C TUIOTHOU
CTPYKTYpO#, KOPPO3UPYIOT MEUIEHHO, TaK KaK IIPU TOM IMPOUCXOJUT M30JALUSA METala OT
arpecCUBHOM CpeJbl.

Mertamibl, o0pasytomue aMmpOoTepHble OKCUIBI U THAPOKCUIIBI, THTEHCUBHO KOPPO3UPYIOT B
KHCIIBIX W IIEJNOYHBIX CpefaX, TaKk Kak B ATHUX DJEKTPOJIUTaX O0OpasyroIuecss HpOAYKTbI
KOPpPO3UHU METAJLIA JIETKO PACTBOPSIFOTCS.



Mertasmibl, 00pa3yrolue OCHOBHBIE OKCH[bI, YCTOHYMBBHI B ILEIOYHBIX Cpelax, HO JIETKO
pa3pylaloTcsl B KUCION cpeie. 3aBUCUMOCTh CKOPOCTH KOPPO3UU HEKOTOPBIX METaIoB oT pH
cpenbl mpuBeeHa Ha pucyHok 10.3.

DJIEKTPOXUMHUYECKAss KOPPO3Usl METALUIOB SBISIETCA BECbMa CIIOXKHBIM mpouneccoMm. Ee
MEXaHU3M JI0 HACTOSIIEr0 BPEMEHHU IIOJIHOCTHIO HE H3Yy4YeH. YCTaHOBJIEHO, 4YTO Ooisee
YCTOMUYMBBI K KOPpPO3WHM METAUIbl C OJHOPOJHOM CTPYKTYpOH, COAEpKallue MaJIeHbKOE
KOJIMYECTBO TMpHUMECeH, He WMEIOIINE BHYTPEHHUX HampspkeHuil. Y, HaoGopoT, B Ooiblueit
CTENEHU MOJBEPKEHbI KOPPO3HH METAUIMYECKHE KOHCTPYKLUHU, U3TOTOBJIEHHBIE U3 METala,
COJIEpIKalIEr0 3HAUUTENIbHOE KOJUYECTBO IMPUMECEH, a TaKXKEe METaNIMYECKHUE KOHCTPYKIIMH,
paboTaroniye 1noja Harpy3Kou.

Pucynok 10.3
3aBUCHMOCTb CKOPOCTH KOppOo3uu MeTauioB oT pH cpenasl

Ni, Cd, Ca .

Mn, Mg, Fe T, Mo, W

A P oAg

a 14 a 12 1 = a 12l

VBeNnunuBaeT CKOPOCTh 3JIEKTPOXMMHYECKON KOPPO3HHM NPHUCYTCTBHE B 3JIEKTPOJIMUTAX
BEILIECTB, MMOBBIIIAIOIIUX UX JIEKTPONPOBOJIHOCTD, @ TAKXKE MPUCYTCTBUE COCIMHEHUI, KOTOPHIE
NPEMSITCTBYIOT 00pa30BaHUIO Ha MOBEPXHOCTH MeETaia 3allUTHOW IUICHKH U3 MPOJTYKTOB
peakuuMyu KOPPO3WH. 3alUTHYIO IUICHKY Ha IMOBEPXHOCTH MeETaJla CIIOCOOHBI pPa3pylIaTh
BemiecTBa, conepkamme umounl xiopa (NaCl, KCl u T.1.). AKkTUBHpYyOIIEee AEWCTBUE HOHOB
XJIOpa HAa KOPPO3HIO METAUIOB OOBSICHSICTCS TEM, YTO HOHBI XJIOpa, aJIcopOMpysIch Ha
MOBEPXHOCTU METalIa, MPEMsITCTBYIOT 00pa30BaHUIO CIUIONIHOM 3alllUTHOW MJIEHKU OKCHJIA WU
ruapokcuaa meraimia. [lo 3Tol nmpuyuHEe MHOTHE METaUlbl OBICTPO pa3pyIIAIOTCS B MOPCKOM
BOJIE.

Baxueiimme 0cCOOEHHOCTH AIIEKTPOXUMUIECKON KOPPO3UU CIICAYIOIIHE:

1. mporekaroT OJHOBPEMEHHO U B 3HAYUTEIBHOM CTENEHU HE3aBUCUMO JAPYr OT Apyra JBa
ANEKTPOIHBIX MpOoLIecca;

2. mpolecchl OKHCIEHHMSI W BOCCTAHOBJIEHUS MPOTEKAIOT HA pa3JIMYHBIX Y4YacTKax
MOBEPXHOCTU METaJIA, T/I€ UX MPOTEKaHUE O0JIETYeHO, T.€. SHEPTETUUECKH BHITOIHO;

3. marepuanbHbIi  3(dekT  Koppo3uH  (pacTBOpEHHE  MeTalia) — IPOSBISETCS
MPEMMYIIECTBEHHO HAa aHOJIHBIX y4aCTKax METaJa;

4. CKOpPOCTH KOPPO3HH MOKET OBITh BBIPAKEHA MIIOTHOCTHIO KOPPO3ZHOHHOTO TOKA!

i=1/8 (aw; aadd),

rae | — Koppo3uoHHBIN TOK; S — IUIOIIAb IOBEPXHOCTH aHOAA.
§4. CxopocTtb KOoppo3uu.

CKOpOCTBIO KOpPPO3UM HA3bIBAETCS KOJIMYECTBO OKHUCIEHHOIO MeETala C €IMHUIBI
MOBEPXHOCTH KOHCTPYKIMH (A€Talii) B TEUYCHUE ONPENENIEHHOTO BpeMeHH. BennunHa
KOHTPOJMPYEMOM MOBEPXHOCTH NPUHUMAECTCS PaBHOU IM%, a MPOJOJIKUTENBHOCTD JAEHCTBUSA
KOPpPO3UHM OLIEHHBAE€TCS B TEYEHHE CpOKa, paBHOro roay. COOTBETCTBEHHO, pPa3MEPHOCThb

CKOPOCTH KOPpO3HH OyzeT: /(M rox).
m

SXT
NHorna B TEXHUYECKOM JHUTEpaType MPUBOJIUTCA BEJIMYMHA CKOPOCTH KOPPO3UHU

METayuioB, wu3MepsieMas B wMm/ron. CiemyeT OTMETHTh, dYTO 00€ KOJIMYEeCTBEHHBIC
XapaKTEPUCTUKU CKOPOCTH KOPPO3UH B3aMMOCBSA3aHbI, TO-ECTh 3HAas OJHY MOKHO pacCUMUTATh
JIPYTYIO, MOJIb3YSICh CIEIYIOINM COOTHOIICHUEM:
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§5. [laccuBaTOpPBHI U AKTUBATOPHI KOPPO3MHU METAJLIIOB.

CocrossHue MeTala C TMOBBIILIEHHOM XHWMHMYECKOW YCTOWYMBOCTBIO IOBEPXHOCTH
MeTajula Ha3bIBaeTcs naccuenvimM. OHO CBA3aHO C 0Opa3oBaHWMEM 3allMTHOM IUICHKH Ha
MOBEPXHOCTU MeTaljia (Yalle OKCUIHOM WU COJIEBOM) UM C TOPMOXKEHHEM aHOAHOIO IMpoliecca
KOppO3UH.
bonpmias  conmpoOTUBIAEMOCTh KOPpPO3WM  AFOMHMHMS, JOBOJBHO AaKTHUBHOIO  MeETalia,
00yCJIOBJIEHa HAJIMYMEM IUIOTHOM, TOHKOM M 3JaCTUYHOW OKCUAHOM IUIEHKM HA TOBEPXHOCTH
merauia tuna A1203 (A1OOH). YcToiunBoCTh CBHHIIA B pa30aBIICHHBIX CEPHON M COJITHOU
KHCTIOTax OOBsCHSETCS oOpa3oBaHMEM Ha TOBEPXHOCTH CBHHIIA HEPACTBOPHMBIX COJIEBBIX
wienok: PbSO4 u PbCI2.

BemectBa, mnaccuBUpylOLIME IOBEPXHOCTh MeTallla, T. €. CIOCOOCTBYOIIUE
BO3HMKHOBEHHUIO Ha MeETaJUle 3allMTHOW IUIEHKH, Ha3bIBalOTCA naccusamopamu. llaccuBHOe
COCTOSIHME METajllla MOTYT BBI3bIBATh OKHUCIMUTENU. XOJOJHAs KOHIEHTPUPOBAHHAS a30THAas
KHCJIOTAa MAaCCUBHPYET AJTOMUHUM, KEJI€30, XpOM U HEKOTOPBIE JIPyrue METaUIbl, BbI3bIBas
o0Opa3oBaHMe 3alUTHON OKCUJIHOM IJIEHKU Ha IIOBEPXHOCTH MeTaula. B kauecTBe maccuBaToOpoB
METAJIJIOB YacTO MCHOJB3YIOT HaTpueBble coiu XpomoBod kucioThl (Na2CrO4) u azotuctoit
kucioTel (NaNQO?2).

Ecnu Ha moBepxHOCTH MeTayuia oOpasyercs pbIxjias IJICHKAa MPOAYKTa KOPPO3HH,
KOTOpasi JIETKO OTUICIUIETCS OT MeTajlyla, TO OHa HE€ 3allUIlaeT METaul, a HaIpOTHB,
3HAYUTENIbHO YCUJIMBAET KOppO3ui0. Takoro Tuma mieHka oOpasyeTcsl Ha MOBEPXHOCTH Kele3a
IIPU OKUCJIEHUU €r0 BO BJIAYKHOM BO3JIyXe€.

Cocmosnue memanna ¢ NOBbIUEHHOU PeaKyUOHHOU CHOCOOHOCMbIO NOBEPXHOCMU
Memania Hasvieaemcsi aKTUBHBIM. OHO OOYCJIOBJIEHO pa3pyLIEHUEM 3alMTHBIX IJICHOK WJIU
YCUJIEHHEM aHOJIHOT'O ITPOLiecca KOPPO3UHU.

BemectBa, ycuiMBaroniye KOPpPO3HI0 METAJUIOB, HAa3bIBAlOTCA AKTHBATOPAMH
KOPPO3MHU. AKTUBATOPbl OOBIUHO CMOCOOCTBYIOT Pa3pyIICHUIO WM Pa3PBIXJICHUIO 3alTUTHON
MJICHKU, YCHJIMBAs Te€M caMbIM Kopposuio MeramuioB. Mousl xmnopa (C17), mpucyrcTByromue B
pacTBope, aJcOpOMpPYIOTCS Ha TOBEPXHOCTH METallla U pa3pylIaloT 3allUTHYIO IUIEHKY. DTUM
00BsICHSIETCST OBICTpPOE pa3pylieHne OOJBITUHCTBA METAIUIOB B MOPCKOW BOJE. AKTUBaTOpaMu
KOPpPO3UM QIIOMUHHUS SIBISIOTCS COJIM PTYTH W MeETajulMueckas pTyTb. Ecium cMO4YuThH
OUYMIIIEHHYIO TIUJIACTUHKY allOMHUHHUSI PTYThbIO, TO oOOpa3yeTcss pTyTHas amalibramMa — CIIJIaB
QITIOMUHHMS C pTYThIO0. OT amMalbraMUPOBAHHON MOBEPXHOCTH AJTOMUHHUS OTCIAUBAETCA IJIEHKA
okcunma A1203 (A1OOH) u oHa mepecTaeT BBITIOJIHITH CBOM 3alllUTHBIE CBOMCTBA. [loaTomMy
OCTaBlIeHHAas Ha BO3JyXe IUIACTHMHKA OBICTPO MOKphIBaeTcs poIXibiMH xjiombsiMu Al(OH)3
(mpomaykTOoM KOppo3uu amtoMuHus). Kpome TOro, Koppo3usi yCHJIMBAETCS M 3a CUYET KOHTAKTa
ATIOMHUHUS C PTYTHIO (MaJOaKTHUBHBIM METAJJIOM), TaK KaK MpU 3TOM 00pa3yeTcsi KOppO3UOHHBIN
rajJbBaHUYECKUH DJIEMEHT:

A1] 02, H20| Hg .
§5 MeToasbl 321U THI METAIJIOB OT KOPPO3HH.

B mpakTHke MHMPOKO WCHONB3YIOTCS CIEIYIOIUE METOABI 3allMThl METalIOB OT
KOPPO3HHU:
1. V30051111 METAIJIOB OT arpeCCUBHON CpEIbl ITyTEM HAHECEHHUS 3aIMTBIX MOKPBITUH. JIJ1 3TOM
LeJIU IPUMEHSIOT PA3JIMYHbIE BUIBI TTOKPBITHIA:
a) oOpraHuvyecKkue NOKPBLITHA (Kpacku, J1aku, 2Manu, CMA30YHble MACId, HOTUMEDPHbIE
HOKpbImus U m. 0.);
0) HeopraHuveckue NOKPbITHS (OKCUOHBLE UNU CONEBblE NIECHKU).



B) MeTa/UINYeCKHe MOKPBITHS

JUid co3naHus HEOPTaHWYECKUX MOKPBITMM 4acTO HCIOJB3YIOT METOJ IAaCCUBUPOBAHUS
METaJUIOB, C TOMOIIbI0 KOTOPOrO Ha MOBEPXHOCTH METalla Pa3sHBIMH CIIOCO0aMH CO3aeTCs
IpOYHasi OKCUIHAA (pexe cojeBast) IUICHKA.

JUia co3gaHMsl METaNIMYECKMX IOKPBITHUM HCIOJIB3YIOTCS METAJlIbl yCTONYMBBIE B
arpecCUBHBIX CPeAax — LUHK, XPOM, HUKEJb, Cepedpo, 30J10TO U T. A. MeTauinyeckue NOKphITUs
JeNnATcs Ha JBa BMJA: aHOOHble U Kamoouwvle. Eciu Juis METalInYecKOro IOKPBITHS
UCHONb3yeTcsl 0ojiee aKTUBHBIA METAUI, TO MOKPHITHE CUMTAETCS AHOAHBIM, MEHEE AKTHBHBIN
METaJIJI — KATOAHBIM.

2. DIEKTPOXUMHUYECKAs 3alIUTa

OTOT BHJ 3allUTHl OCYILECTBISAETCS B BUIEC NPOTEKTOPHON WIM JJIEKTPHYECKOMH
3aIIUTHIL.
a) Ilpu npomexmopnou 3awume K 3alMIIAEMON METAIIIMYECKON KOHCTPYKLUU MPUCOEAUHSIOT
0osiee akTUBHBIM MeTaul — MPOTeKTOp. B oOpasyroielics ralbBaHUYECKON Nape MpPOTEKTOP B
cuily OoJbIlel aKTUBHOCTH OyIeT sABISATHCS aHOJIOM H, CIIeAOBATeNbHO, OyAeT pa3pyliarbes,
3aIIMINAs] METAUIMYECKYI0 KOHCTPYKIHIO.
6) Ilpu snexmpuueckoii 3awume 3amuniaeMasi MeTaJUIMYECKasi KOHCTPYKLIUS MPUCOEAUHSAETCS K
OTPHLIATEIILHOMY 3JIEKTPOAY MCTOYHHKA IOCTOSHHOTO TOKA, a K ITOJIOKUTEIBHOMY JJIEKTPOILY
IPUCOEIUHSIETCS BCIOMOTATEIbHBIA 3JEKTpOX (HEHYKHBIH KYCOK Kene3a), KOTOpbIH
pa3spylaeTcs 1, TEM CaMbIM, IIPEAOXPAHSIET METALINYECKYIO KOHCTPYKLHIO OT pa3pyILLEHHUs.

3. [IpumeHeHre HHTMOUTOPOB

HNuruduropnl — sewecmsa, 3amednsarowue cKopocms peakyuu kopposuu. B xadectse
MHIMOUTOPOB MOTYT BBICTYNATh pAa3JIMYHbIE OPraHUYECKUE COJNM U  KHUCIOTbI, AMUHBI,
HEOpPraHMYECKHe COJU, TaKHe Kak XpoMmaTsl, hocdarbl, HUTPATHI U T. 1. IHTHOUTOPHI ACHCTBYIOT
pasHBIMHU CIIOCOOaMHU Ha MPOLECC KOPPO3HH:
a) AncopOupysCh Ha MOBEPXHOCTH MeETalljia, CHUJIBHO BIHUSIOT Ha SJICKTPOAHBIE MPOIECCHI
MUKporaibBaHonap. MHrHOUTopsl, Kak IpaBUI0, TOPMO3ST aHOJHBINA MIIM KaTOAHBIN MpOIiecC;
0) BcriencTBue cBOEro OKHCISIONIETO ACMCTBHS 00pa3yloT Ha MOBEPXHOCTH METallia IUIOTHYIO
OKCHJHYIO IUIEHKY, XOpOIIO 3alMIIAIOUIYI0 METaul. YHUBEPCAJIbHBIX WHIHOUTOPOB HE
cyliecTByeT. B KaXIOM KOHKPETHOM Cilydae HCHONb3YIOT CHEelHalbHO NOJ00paHHBIE B
pe3yabpTaTe JKCIepuMeHTa BemiecTBa. J(0BONMbHO A(PPEKTUBHBIMU HHTHOUTOPAMH SIBIISFOTCS
HUTPAThl WIM XpOMaThl HaTpusa. M3 opraHMYecKuX COEIWHEHUWH B KadecTBe WHTHOUTOpa
UCIOJIb3YETCSl YPOTPOIIHH.

4. I3MeHeHne KOppO3UOHHOM cpeibl
Jliss yMeHbILIeHUs] arpeCCUBHOCTH KOPPO3MOHHOW Cpezibl MPOBOAAT ee 00paboTky. B cucremy
BBOJSTCSl BEIIECTBA, CIIOCOOHBIE YMEHBUINTh KOHLIEHTPALMIO BPEAHBIX KOMIIOHEHTOB
(xucnopoga — O,, monoB xyuopa — Cl-, wonoB Bomopoga — H+ u 1. n.). KoHuenrtparwro
KHCJIOpOJla MOXXHO IMOHM3UTh, BBOAS B cuctemy cyinbur Hatpus (Nap,SO;) wim ruapasuH
(N2H4). ITornomienue kucnopo/ia MPOUCXOAMUT B pe3ysIbTaTe CIEAYIOUINX peaKiuii:
2 Na2803 + 02 =2 NaZSO4
NoH4 + O, =N, +2 H,O
KoHneHTpanuo Kucaopoaa B pacCTBOPE MOKHO YMEHBIIUTh KUTISTYCHUEM WM 0apOOTHpOBaHUEM
pacTBOopa MHEPTHBIM Ta3oM. KOHLEHTpanMi0O HMOHOB BOJOpOJA YMEHBIIAIOT M IyTEM
HEHUTpAIM3aLUHU UX IIEJT0YbIO:
H'+OH =H,0
CrnenyeTr OTMETHUTb, YTO JaHHBIA METOJ] IPUMEHSIETCS B OTPaHUYEHHBIX 110 00bEMY CUCTEMAX.

5. JlerupoBanue MeTaaioB



OTOT METOJ 3aKJII0YaeTCsl B CO3/IaHUU CIUIABOB C 33/JaHHBIMM CBOWCTBaMHU (CIUIaBOB
MEJIEHHO IOJABEprarouuxcs Koppos3uu). B Mertamn BBogsTcs pasinyHble T00aBKH — XpOM,
Maprasen, Bojib(pam u Apyrue Metayuibl. [Ipy 3TOM MOBBIAETCS OJAHOPOJHOCTH CTPYKTYPHI U
PE3KO  CHMJKAeTcs BO3MOXKHOCTb O0pa30BaHMs KOPPO3HMOHHBIX TaJbBaHMUYECKUX  Iap.
JlerupoBaHHbIE CTAJIM IMIUPOKO IPUMEHSIIOTCS JUI U3TOTOBIICHUS JIeTalel, paboTaronmx B 0co00
arpecCUBHBIX Cpelax. B 4YacTHOCTM OHM HCHOJB3YIOTCS B IPOM3BOJACTBE allllaparyphl,
TPyOOIPOBOJIOB U €eMKOCTEH /Il XUMUYECKOH MMPOMBIILIEHHOCTH.



