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BBeneHue

CnoBO KOPpO3uda NponcxoauT OT NaTUHCKOro «corroderey,
4YTO O3Ha4aeT pasbenarb. XOTH KOPPO3uUto Yalle BCEro
CBSA3bIBAOT C METAsf1aMn, HO eV NoABepPrarTCca TakkKe
KaMHW, nnacTtMacchl U gpyrme nofimMmepHble matepuaribl U
AepeBo. Hanpumep, B HacTosLee BPEMSA Mbl ABNAEMCS
cBuagetenssMmm 6onbLUIOro 6ecnokomncTea LUNPOKUX CIOEB
NOOEN B CBSA3U C TEM, YTO OT KUCIIOTHbIX OOXOEW
KaTacTpodonyecku ctpagaroT NaMATHUKKN (30aHUA U
CKYInbMTYpbl), BbIMNOSIHEHHLIE U3 N3BECTHAKA UM MpaMopa.

Taknm obpa3om, KOppO3neN Ha3bIBalOT CaMOMNPONU3BOSIbHbIN
npoLecc paspyLleHna MaTtepunanos U Usgenum n3 HUX nog
XUMUYECKMM BO3OENUCTBMEM OKpYKatoLen cpeabl.
[Tpouecchl PU3nYecKoro paspyLleHnsa K Kopposnm He
OTHOCHT, XOTS YaCTO OHU HAaHOCAT He MEHbLUUN BpeA
namMATHUKaM KynbTypbl. IX Ha3biBalOT NCTUPAHNEM,
N3HOCOM, 3PO3NEN.



MeTtannbl COCTaBnAT OA4HY U3 OCHOB LIMBUNU3ALMN HA
nnaHete 3emnd. Cpean HUX Kak KOHCTPYKLMOHHbIN
MaTepuan ABHO Bblaensetcs xene3o. Obbem
NPOMBbILLSIEHHOrO NPOM3BOACTBA Xenesa npumepHo B 20
pa3 bonbLie, YemM 0ObEM NPOU3BOACTBA BCEX
OoCTarnbHbIX MeTanoB, BMecTe B3aTbIX. LUnpokoe
BHEeApPeHME Xenes3a B MPOMbILLTIEHHOE CTPOUTESNLCTBO U
TpaHcnopT npounsoLuno Ha pybexe XVIII...XIX BB. B 310
BpeEMS NOABUSICA MEPBbLIN YYTrYHHbIN MOCT, CYLLEHO Ha
BOY NepBOE CyOHO, KOPMNYC KOTOPOro ObIfT N3roToBIEH
N3 cTanu, cosdaHbl nepsble XenesHble goporn. OgHako
Hayarno NpakTUYeCKoro NUCrnosib30BaHNS YerI0BEKOM
XXernesa oTHocAaT K IX B. 4o H.3. IMeHHO B 3TOT nepunoa
4yenoBevYeCcTBO U3 OPOH30BOro BeEKa NepeLusio B BeK
Xenes3Hbln. TeM He MeHee UCTOPUS CBUAETENLCTBYET O
TOM, YTO N3Oenua n3 xeresa obinn N3BECTHLI B
XeTTCcKOoM uLapcTtBe (rocyoapcteo Manown A3un), a ero
pacuseT oTHocAT K XIV...XlIl BB. 4o H.9.






HecmMoTps Ha LUMpOKOe BHEOPEHUE B HALLy CEroaHSLLHION
XXU3Hb MOSIMMEPHbIX MaTepuanos, CTEKNA, KepaMUku,
OCHOBHbIM KOHCTPYKLMOHHBIM MaTepuanom npoaosnkaeT
OCTaBaTbCH »Kenes3o 1 cnnasbl Ha ero ocHose. C
N3OenMsaMmn U3 Xernesa Mbl Ha KaXkdgoM Lary BcTpedaeMcs B
ObITY U 3HaeM, Kak MHOrO Xf0MnoT JOCTaBMAT ero
pXKaBrieHne 1 caMa pXxaBdinHa. PxaBneHnem HasbiBatoT
TOJIbKO KOPPO3UIo Xerne3a 1 ero cnnaeoBs. [pyrme metannbi
KOPPO3UPYIOT, HO HE PXKaBetoT. XOTA KOPPO3UPYIOT
NpakTUYeckn Bce MeTansibl, B NOBCEOAHEBHOM XNU3HW
YenoBeK Yalle BCEro ctankmBaeTcsl C KOppo3uen xeneaa.



XNMU4YecKkasa Kopposna

XMMUYECKYID KOPPO3MIO CTanu Bbl3bIBAKOT At
Cyxue rasbl W XUOKOCTU, He
NMEIOLLINE XapaKTepa oneKTPOorMTOoB, SaE
Hanpumep opraHn4Yeckne CoeanHeHns Unm e
pacTBOpPbl HEOPraHNYECKNX BELLIECTB B o O R
OpraHMYecKux pacTeopuTensx, Xmmumyeckas R o :

KOpPPO3UNs HEe CONPOBOXKAAETCH BO3HUKHOBEHNEM Lo
anekTpuyeckoro Toka. OHa ocHoBaHa

Ha peakuum Mexay MeTansioM U arpecCUBHbBIM
peareHToM. OTOT BUA KOPPO3UK

NpoTEeKaeT B OCHOBHOM paBHOMEPHO MO BCEW
MOBEPXHOCTN MeTanna. B cBsA3n ¢ aTum

XUMN4HeCKad KoOppo3nd meHee ornacHa, 4em
AJNIEKTPOXNMUNYECKAA.




[MpoayKTbl KOppO3uM MOryT obpasoBbiBaTb Ha
NOBEPXHOCTM MeETansa nroTHbIN

3alUUTHLIN CMNOW, 3aTopMaxuBalwLM ee ganbHeulee
pasBuUTME, NN Xe NOPUCTbIN

CIlon, He 3alMLaloWnMn  NMOBEPXHOCTbL  OT
paspyLuaroLlero Bosgenctesna cpegbl. B

9TOM Cchny4yae MnpoLecc Koppo3uu nNpoaosKkaeTca 4o
NONHOro paspyLleHns

Martepuarna unum nepuoa BpeMeHn noka oyaet
OENCTBOBATbL arpeccuBHasa cpeaa.

Hanbonee 4yacto Ha npakTuKe BCTPEYaeTcsl rasoBas
KOppo3ugd

cTanu, Bbi3BaHHasa Bo3geuctemem 02 , SO2 , H2S, Cl,
HCA1,

NO3 ,CO2 ,COunH2.



VIJICN I VUAVINIVIFITURAAN

KOppO3us

OneKkTpoxmmmyeckas Kopposus
NpoucCXoAuT Npu B3aMMOOeNCTBUM
MeTanmnoB C

XNOKUMU SNIEKTPONUTaMU, B OCHOBHOM
pacTBOpaMm KUCMOT, OCHOBaHUU U

conen. MexaHu3m npolecca Koppo3umu
3aBUCUT OT CTPYKTYpbl MeTanmna, a Tak Xxe

OT TWUMa J3NEKTPOJINTA. Ctanb, Kak BCSKUU
MeTasr, UMeeT KpuctarJyind4eckoe

CTPOEHME, NPU KOTOPOM aTOMb
pacnonaraloTcsd B COOTBETCTBYHOLLEM
NnopsiaKe,

o0pa3yss xapakTepHYH NMPOCTPaHCTBEHHYO
pelieTky. Kpuctannbl xenesa umerT

CTpoeHne, 3HaYnTesribHO OTJINYakLnecd OoT
naeasibHom cCxXeMbl, TaKk KakK MMEKTCH

MYCTOTbIl, HE 3aHATbIE aTOMaMi MeEeTallfa,
TPEWNHbI, BKJTHOMEHUA npmmecel‘/'l K

ra30B .




MeTtannbel obnagalT XopoLuen
SJIEKTPONPOBOAHOCTBLIO, YTO ODYCNOBMNEHO

HanMnMYnem cBOOOAHBLIX 3NEKTPOHOB, ABMXEHUE KOTOPbIX
CO30a€eT JIeKTPUYECKUmn

TOK. Yucny cBOOOAHbLIX 3MNEKTPOHOB COOTBETCTBYET
9KBMBANIEHTHOE YUCII0 UNOH-

aToMOB, T.€. aTOMOB, YyTpaTuUBLUMX OOWH UNn bonee
aneKkTpoH. B cny4ae

BO3HUKHOBEHUA Ha KOHLIAX METANNINMYECKOINo CTEPXKHSA
Pa3HOCTU MOTEHLIMANOB

ANIEKTPOHbLI OBWXYTCA OT MOnca C BbICLUUM
NnoTeHUManom K MnpoTUBOMOSIOXHOMY

nontocy. Metannbl, obnagaroLlme 3NEKTPOHHOM
NPOBOAMMOCTbLIO, HABMAKOTCS

NpoBOOHWUKaAMW MNEepBOro poaa, a 3NeKTPOoSInTLI
KOTOpPbIE UMEIOT WOHHYIO

NpPOBOAMMOCTb NPOBOAHUKAMK BTOPOro poaa.



B 3aBMCMMOCTM OT TUNa N coaepXaHns PacTBOPEHHbLIX B
BOJE

conen U3MeHeHWo NoaBeprarTCa He TOMbKO
HOpMarnbHbIE MNOTEeHUMansl, HO gaxe

NonoXeHne MeTansna B paay noTeHuuanos.




KOpPPO3nn

KOppO3I/IF| METAaJIJ10B Yalle BCEro CBOANTCA K UX OKUCITEHUIO U
npeppaleHnio B OKCNAbI. B yacTHoCTH, KOPPO3UA KeJie3a MOXET
ObITb OnNMcaHa ynpoweHHbIM YpaBHEHNEM

4Fe + 302 + 2H20 = 2Fe203-H20

[mapatnpoBaHHbIN okcug xernesa Fe203-H20 u asnsetca Tewm,
4YTO NOAN HA3bIBAKOT PXKAaBYMHOW. ITO PbIXSIblA MOPOLLOK CBETSIO-
Kopu4HeBoro useta. MHorme metansbl Npu KOppo3uu
NOKPbLIBAKOTCA NIIOTHOW, XOPOLLO CKpPEenseHHOU ¢ MeTannamm
OKCUMAHOW NIIEHKOW, KOTOpas He MO3BOSIAET KMCIIOpOoaYy Bo3ayxa U
BOJE NPOHMKHYTbL B Boriee rinybokme cnou n noTomy
npegoxpaHseT MeTans oT AanbHENLLEro okucneHna. Hanpumep,
antoOMUHNN — OYEHb aKTUBHbLIXN MeTans U TeEOPETUYECKN C BOOOW
OormKeH obl1n Obl B3anMoaencTsoBaTb B COOTBETCTBUU C
ypaBHEHNEM

2Al + 3H20 = AI203 + 3H2



CTporo otaennTb XMMUYECKY0 KOPPO3nIO OT
SNEeKTPOXMMMUYECKON TPYAHO, a MHOrAa U HEBO3MOXHO.
[1ernio B TOM, YTO 9NEKTPOXMMMUYEcKasi Koppo3ust YacTo
CBsi3aHa C HanM4nem B MeTarnse criydarHbiX NpuMmecein nnm
crneunanbHO BBEAEHHbIX NErnpyoLmnx Jo6aBoK.



wITVULUUDI SAaLlvii bl Ul
KOPPO3nNnh

[Mpobnema 3alnTbl METANNOB OT
KOPPO3uK1 BO3HUMKIIA NOYTN B
caMoOM Hauare ux
ncnosnb3oBaHus. Jlrogu neitanmco
3aWnTNTb MeTansbl OT
aTMocdpepHOro BO34eNUCTBUA C
NOMOLLIbIO XXNpa, Macer, a
no3gHee 1 NOKPbITUEM OPYTMMU
MeTannamMmu n npexae BCero
nerkonfasKkUM OfTI0BOM
(nyxxeHuem). B Tpygax
OpeBHerpeYvyeckoro NCTopmka
[epopoTta (V B. 4O H.3.) yXe
MMeEeTCH YyNoMMHaAHME O
NPMMEHEHUN OfioBa AOS1A 3aLUUThI
Xenesa OT KOppOo3unu.




[nsa 3anThl YYryHHbIX N CTalbHbIX BOOAAHbLIX TPYO OT
KOPPO3Nn UCMNOSb3YHOT LLleMEHTHbIE MOKPbITUA. [TOCKOMNbKY
KO3 PULMEHTLI TEMMOBOIO pacLUNpeHmns
nopTrnaHgueMeHTa u ctanu 6rnmskn, a CTOUMOCTb LIEMEHTA
HEeBbICOKas, TO OH AOBOJSILHO LUMPOKO NMPUMeEHSeTcs angd
9TUX uenen. HegocrtaTok nopTnaHOUEMEHTHbIX NOKPbLITUA

TOT K€, YUTO U 3MaJieBbIX, — BbICOKaA YyBCTBUTEJIbHOCTb K
MEXaHNYECKUM yOapaM.



LLInpoko pacrnpocTpaHeHHbIM COCODOM 3alUnTbl METANSOB
OT KOPPO3un SABNSETCA MOKPbITUE NX CITOEM OPYrux
mMeTannoB. [1okpbliBatoLmne MeTaribl caMu KOPPO3UPYIOT C
Mariol CKOPOCTbIO, TaK KakK NOKPbIBAKOTCA MNIIOTHOMN
OKcuaHoW nneHkou. [NokpbiBalOLWUN CNON HAHOCAT
Pa3nNUYHbIMU METOAAMU: KPATKOBPEMEHHbLIM MOrPYXEHUEM
B BaHHY C pacnnaBfieHHbIM MeTansiom (ropsiyee
NMOKPbITUE), ANEKTPOOCAXOEHNEM N3 BOAHbLIX PACTBOPOB
9JIEKTPONUTOB (raribBaHNYECKOE MOKPbITUE), HaMbIIIEHNEM
(MeTannusaumsi), obpaboTKkon NopoLLUKaMM Mpu
NOBbLILLEHHOW TEMMepaType B crneunanbsHoMm bapabaHe
(Andodpy3noHHOE NOKPbITME), C MOMOLLLIO razodrasHou
peakuun, Hanpumep 3CrCI2 + 2Fe — [1000°C] — 2FeCI3 +
3Cr (B cnnase c Fe).



metroTcsa u gpyrme Metodbl HAaHECEHUA MeTanlNIMYeCcKnx
NOKPbITUX, HAaNpMMmep, pasHOBUAHOCTbLIO AN dY3NOHHOIO
cnocoba 3awmnTbl METANMOB SABMNSETCA MOrpyXeHne
nsgenun B pacnnae xnopuga kanoumnga CaCl2, B kotopom
PacTBOPEHbLI HAHOCUMbIE METasbl.




7 \ 1 IVIUUWUP”GH I\UPPUOVIH

cralim

Hanbonee 4yacTto
BCTPEYaOLLMMCA Ha MNpPaKTUKe
TUNOM KOPPO3NK CcTanu

ABNsieTca obpasoBaHue
pPXXaB4MHbl NoAd BIIUSIHUEM
aTMoCdoepHbIX BO3OENCTBUA

(Yawle Bcero kucriopoga wu
BNa)xHocTtun), B cyxom
aTMocepHOM BO3ayxe CcTalnb

NpakTU4YeCcKkn He rnoaBepraeTcs
Koppo3nun. ATmocoepHad
KOppOo3nsa HOCUT

9NEKTPOXUMUNYECKNN XapaKTep,
NpU4YeM 3NEKTPOSIUTOM
ABMSAETCA CNOW Braru,

NMeEIOLLMNCSA Ha NOBEPXHOCTH
MeTanna.




[lpoTekaHme nNpoLeccoB KOPPO3NKM B aTMOCHEPHLIX YCITOBUAX aHaNMoOrmM4yHo
KOppo3umn

cTanuv B BoAe, cogepxallen kucnopon. [Npoaykrel Kopposuu,
NOKpbIBaloLLMe metanm,

NpeacTaBnsaloT cobon rmgpa TMPOBaHHbIE OKUCHK Xefe3a C COCTaBOM,
onpenensemMbim

doopmyrnon

CKopoCTb aTtMOCMEPHON KOPPO3UM 3aBUCUT OT COOEp)KaHUs Bnaru B
BO3yXxe.

[ToBbILLIEHME OTHOCUTESIBHOW BIIaXXHOCTU Bo3dayxa Ao 70-75% npmBoauT K
CpaBHUTENbHO

HebonbLWMM noTepamMm ctanu. pu BRaXxHOCTU, NPEBbILLAKOLEN 3TU
3Ha4YeHMS,

HabngaeTcsd MUHTEHCMBHOE YCKOPEHME MPOoLEeCCOB KOPPO3nN .
3arpsA3HEHME BO34yXa arpecCMBHbIMK MpPoAdyKTaMu Takmmun, kak CO2,
S0O2, Cl2,

H2S, obim 1 caxa, ycunueaet Koppo3uto. Ctanb, B TedeHNe HECKONbKUX
ner

nogBepraBLIasiCsad BO3OEUCTBUIO MPOMbILLSIEHHON aTMocdepbl, UMeEET
3HAYNTENBLHO

bornbLune notepu, YeEM CcTasrib B YCIOBUSAX CENbCKOWN MECTHOCTH .



MHrmbuTopsl

[TlpMeHeHne NMHIMBdUTOPOB — OAUH N3 3PDEKTUBHBIX
cnocoboB 6opbbbI C KOPPO3NEN METANIIOB B Pa3fnMYHbIX
arpeccuBHbIX cpeaax (B aTMOCMEepPHbIX, B MOPCKOW BoAe, B
oxna)kgatoLmnx XXUOKOCTAX U COSEBbIX pacTBopax, B
OKUCITUTESbHbIX YCNOBUAX U T.4.). MHrMbuntopbl — 370
BELLECTBa, CNOCODHbIE B MarsiblX KONMYecTBax 3aMmeanaTb
NpoTEKaHNE XUMNYECKUX MPOLIECCOB UMM OCTaHaBNMBaTb UX.
HasBaHue nHrnbutop npouncxoaut ot nart. inhibere, yto
O3Ha4aeT caepXmBartb, ocTaHaenueaTtb. IHMMOUTOPGI
B3aMMOLENCTBYHIOT C MPOMEXYTOYHLIMW NpOoAYyKTaMU peakumnm
NN C aKTUBHbLIMWU LLEHTPaMM, HA KOTOPbIX MPOTEKaloT
Xummnyeckue npespawieHns. OHn BecbMa cneundunyHbl 4ns
KaXXQou rpynrbl XMMUYECKNX peakumn. Kopposuga Metansnos —
9TO NULLb OAUH U3 TUNOB XMMUYECKNX peaKkumn, KoTopble
nogaarTca AEUCTBUIO MHTIMOUTOPOB. 10 cCOBPEMEHHbLIM
npeacTaBneHnamM 3allnTHOE JEUCTBUE NMHIMDOUTOPOB CBS3aHO
C Ux agcopoumnen Ha NOBEPXHOCTU METAISIOB U
TOPMOX€EHMEM aHOAHbIX U KaTOAHbLIX NPOLIEeCCOB.



[lepBble NMHIMBOUTOPLI ObLINKWM HanaeHbl CIly4anHO, OMNbITHLIM
NyTEM, N YACTO CTAHOBUITNCb KNMAHOBLIM CEKPETOM.
A3BECTHO, YTO JaMacCKue mactepa ans CHATUSA OKanuHbl U
PXXaB4MHbI MOSIb30BaNnUCchb pacTBOpamMm CEPHOW KUCNOTbI C
nobaBkaMm MUBHBIX OPOXOKEN, MYKN, Kpaxmarna. OTu
npumMmecu obInn ogHUMM N3 NepBbIX UHIMBUTOPOB. OHU HE
NO3BONANN KUCNOTE OEUCTBOBATbL HA OPYXXeWHbIN MeTan,
B pe3ynbraTte Yero pacTBOPSANUCH NMLIb OKanuHa u
p>XXaB4uMHa.



[lo gaHHbIM 1980 r., YNCO N3BECTHLIX HAyKe MHIMBUTOPOB
KOppO3un NpeBbICUO 5 Thic. CunTatoT, 4To 1 T MHrIMbMTOpPAa
OaeT B HApoaAHOM X03danucTBe akoHoMuo okono 5000 pyo.

PaboTta no 6opbbe ¢ KOppo3nen UMEET BaXKHeENLLIEE
HapPOJHOXO3ANCTBEHHOE 3HA4YeHne. ITO BeECbMa
bnarogaTtHas obrnacTb AN NPUMOXeHUs cun u
CNOCOBHOCTEN.




CrnUcokK NCTOYHUNKOB:

« hitp://http://www.http://www.n-t.ruhttp:
[lwww.n-t.ru/

» hitp://http://www.http://www.works.tar
efer.ruhttp://www.works.tarefer.ru/

* Y4yebHuk Xumumn 9 knacca. Astop: H.
E. Ky3HeLUoBa.




