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Koppo3ua MetannoB



Koppo3usa meTtannos

BBenoeHue

XUumMmyeckasa Kopposug

INEKTPOXMMUYECKAS KOPPO3

CyLIHOCTb NPOLIECCOB KOPPO3

Cnocobbl 3aLNTbl OT KOPPO3K

ATmocdepHas Koppo3us CTaJ'h

NHrMbuTOopbl KOPPO3NK METANIIOB




BBenoeHue

CnoBO KOppOo3uda NponcxoauT OT NaTUHCKOro «corroderey,
4YTO O3Ha4aeT pasbenarb. XOTH KOPPO3uto Yalle BCEro
CBS13bIBAlOT C MEeTarnsiaMmu, Ho e NoABEPrarTCs TakxKe
KaMHW, nnacTtMacchl U gpyrme nofimMepHble matepuarbl U
aepeBo. Hanpumep, B HacTosiLee BPEMS Mbl SIBIIEMCS
cBuagetTenssMmm 6onbLLIOro 6ecnokomncTBa LUMPOKUX CIOEB
NOOEN B CBSA3U C TEM, YTO OT KUCIIOTHbIX OOXOEN
KaTacTpoduyeckn cTpagaroT NaMATHUKKU (34aHNSA U
CKYInbMTYpbl), BbIMNOSIHEHHLIE U3 N3BECTHAKA UM MpaMopa.

Taknm obpa3om, KOppO3neN Ha3bIBatOT CaMOMNPOU3BOSIbHbIN
npoLecc paspyLleHna MaTtepmnanos U Usgenum n3 HUX nog
XUMUYECKNM BO3OEUCTBUEM OKpPYXatoLlewn cpeabl.
[Tpouecchl PU3nYecKoro paspyLleHnsa K Kopposnm He
OTHOCHT, XOTS YaCTO OHU HAaHOCAT He MEHbLUUN BpeA
naMATHUKaM KynbTypbl. IX HasbiBalOT NCTUPAHUEM,
N3HOCOM, 3PO3MNEMN.



MeTtannbl COCTaBnAT O4HY U3 OCHOB LiIMBUNU3aLMN HA
nnaHete 3emnd. Cpean HMUX Kak KOHCTPYKLMOHHbIN
MaTepuan ABHO Bblaensetcs xene3o. Obbem
NPOMBbILLIEHHOrO NPOM3BOACTBA Xenes3a npumepHo B 20
pa3 bonbLie, YemM 00bEM NPOU3BOACTBA BCEX
OoCTalnbHbIX MeTanoB, BMecTe B3aTbIX. LUnpokoe
BHEeApeHME XKenes3a B MPOMbILLIEHHOE CTPOUTESNLCTBO U
TpaHcnopT npounsowno Ha pybexe XVIII...XIX BB. B ato
BpeEMS NOSABUSICA MEPBbLIN YYTryHHbIA MOCT, CYLLEHO Ha
BOAYy NepBOE CyOHO, KOPMNYC KOTOPOro ObIfm N3roToBIEH
N3 cTanu, cosdaHbl nepsble XenesHble goporn. OgHako
Hayano NpakTUYeCKoro NUCrnosib30BaHNS Yer10BEKOM
XXernesa oTHocAaT K [X B. 4o H.9. IMeHHO B 3TOT nepunoa
4yernoBevYeCcTBO U3 DPOH30BOro BeKa nepeLusio B BeK
XXenesHbin. TeM He MeHee UCTOPUSA CBUOETENLCTBYET O
TOM, YTO N3Oenua n3 xeresa obinn N3BECTHLI B
XeTTCcKOoM uapcTtBe (rocyoapcteo Manown Asun), a ero
pacuseT oTHocAT K XIV...XlIl BB. 4o H.9.






HecmoTps Ha LUMPOKOe BHEAPEHME B HALLy CErOHSALLHION
)KN3Hb NMONMMMEPHbIX MaTepuarnoB, CTeKNa, KepaMuKu,
OCHOBHbIM KOHCTPYKLIMOHHBIM MaTepuarniom npogorikaeT
ocTaBaTbCs Xernes3o 1 crnnasbl Ha ero ocHose. C
N3O0enMaAMN 13 Xernesa Mbl Ha KaXkaoM Lary BCTpeYyaemcs B
ObITY U 3HAaeM, Kak MHOrO XNnornoT JOCTaBMAT ero
PXKaBreHne 1 cama pXxaBymHa. PxaBneHnem HasbiBatoT
TOJTbKO KOPPO3WIo Xerne3a un ero cnnaeos. [pyrne metannbl
KOPPO3MPYIOT, HO HE PXKaBeKT. XOTH KOPPO3UPYIOT
NpaKkTUYEeCKN BCe MeTanrbl, B MOBCEOHEBHOM KU3HU
YEenoBEK Yallle BCEro CTalrikMBaeTCs C KOPPO3UEN Kenesa.



XNMU4YecKkasa Kopposuna

XMMYECKYI0 KOPPO3WIO CTanu BbI3bIBAOT
cyxve rasbl M XWUAKOCTU, He

MMEIoLLIMEe XapaKTepa oneKkTpPorivToB,
Hanpumep opraHn4yeckne CoeauUHEeHUs Unm

pPacTBOPbI HEOPraHN4YEeCKUX BELLECTB B
OpraHM4Yeckux pacteBopuTensx, Xmmumyeckas

KOPPO3UNSA HEe COMPOBOXKAAETCHA BO3HUKHOBEHNEM
anekTpuyeckoro Toka. OHa ocHoBaHa

Ha peakuum mexay MeTansioM U arpeCcCuUBHbIM
peareHToM. OTOT B KOPPO3nn

NpoTeKkaeT B OCHOBHOM pPaBHOMEPHO MO BCEW
NMOBEPXHOCTN MeTanna. B cBsA3n ¢ 3Tum

XUMMN4eCKad KoOppo3nd meHee ornacHa, 4em
AJNIEKTPOXNMUNYECKAA.




[TpoayKkTbl KOppo3nn Moryt obpasoBbiBaTb Ha
NOBEPXHOCTM MeETansa nroTHbIN

3alUUTHLIA CINOW, 3aTopMaxuBawLMN ee garnbHeulee
pasBuUTMNE, NN XEe NOPUCTbIN

CIlon, He 3aluLaroWnn  NOBEPXHOCTb OT
paspyLuaroLlero Bosgenctesna cpegbl. B

9TOM Clny4yae MnpoLecc Koppo3uu NpoaosKkaeTca 4o
NONHOro paspyLleHns

Marepuarna unm nepuog BpeMeHun noka oyaet
OENCTBOBATbL arpeccuBHasa cpeaa.

Hanbonee 4yacto Ha npakTuKe BCTPEYaeTcsl rasoBas
KOppo3ugd

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

NO3 ,CO2 ,COunH2.



VIJICN I VUAVINIVIFICTURAN

KOppO3us

OneKkTpoxmmmyeckas Kopposus
npoucxoauT Npu B3auMoOenCcTBUM
MeTanmnoB C

XNOKUMU SNIEKTPONUTamMu, B OCHOBHOM
pacTBOpaMm KUCMOT, OCHOBaAHUU U

conen. MexaHu3m npouecca Koppo3umu
3aBUCUT OT CTPYKTYpbl MeTansa, a Tak Xxe

OT TWUMa 3NEKTPOJSINTAa. Ctanb, Kak BCSKUU
MeTalr, UMeeT KpuctarJyin4eckoe

CTPOEHMNE, NPU KOTOPOM aTOMb
pacnonaraloTcd B COOTBETCTBYHOLLEM
NopsiaKe,

obpa3syss xapakTepHYH MPOCTPaHCTBEHHYO
pelieTky. Kpuctannbl xenesa umerT

CTpoeHune, 3HaYnTEesribHO OTJINYakLnecd OoT
naeasibHom cCxXeMbl, TaK KakK MMEKOTCH

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

ra3o0B .



MeTannbel o0nagalT XOpoLuen
9JIEKTPONPOBOAHOCTBLIO, YTO OOYCNOBMNEHO

Hanninem cBOOOAHbLIX 3MEKTPOHOB, ABMXEHNE KOTOPbIX
CO34aeT 3neKTpu4ecKknu

TOK. Yucny cBOOOAHbLIX 3NEKTPOHOB COOTBETCTBYET
9KBMBASIEHTHOE 4MCII0O NOH-

aToOMOB, T.€. aTOMOB, yTpaTuBLUMX OOWH UNn bonee
aneKkTpoH. B cny4ae

BO3HMKHOBEHUS Ha KOHLAX METannmMyeckoro CTepXH4
Pa3HOCTN NOTEHLManoB

9NIEKTPOHbLI OBUXYTCA OT MOMkca C BbICLUUM
noTeHUumnanom K npoTUBOMOSIOXHOMY

nontocy. Metannbl, obnagaroLwne 3NEKTPOHHOM
NPOBOANMOCTbLIO, HABMSAKTCH

NpPOBOAHMKAMM MNEepPBOro poda, a 3NeKTPOSinTbI
KOTOPbIE UMEIOT WOHHYIO

NpPOBOANMOCTbL NPOBOAHNKAMM BTOPOro poaa.



B 3aBMCMMOCTM OT TUNa N coaepXaHnsa PpacTBOPEHHbLIX B
BOJE

cornen M3MeHeHUIo NoaBeprarTCcs HE TOSbKO
HOpMarbHblEe MOTeHuMarbl, HO gaxe

NonoXeHne MeTasnsa B psaay noTeHuuanos.




KOpPO3nn

KOppO3I/IF| METaJ1J10B Yalle BCEro CBOANTCA K UX OKUCITEHUIO U
npeppaeHnio B OKCNAbI. B yacTHoCTH, KOPPO3UA Kejie3a MOXET
ObITb onncaHa ynpoweHHbIM YpaBHEHNEM

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

[mppatnpoBaHHbIN okcug xernesa Fe203-H20 u asnsetca Tewm,
4YTO NOAN HA3bIBAKOT PXKAaBYMHOW. DTO PbIXS1bIN MOPOLLOK CBETSIO-
KopuyHeBoro upeta. MHorne metannbl Npu Kopposnm
NOKPbLIBAKOTCA NITIOTHOW, XOPOLLO CKPENSIeHHOU C MeTannamm
OKCUAOHOW NNIeHKOWU, KoTopasa He MO3BOSIAET KNCIIopoay Bo3ayxa U
BOJE NPOHMKHYTbL B Boriee rnybokmne crnou n noTomy
npegoxXxpaHseT MeTans oT AanbHEWLLEro okucneHna. Hanpumep,
antoOMUHNN — OYEHb aKTUBHbLIN MEeTans U TeEOPETUYECKU C BOOOW
AOormKeH obin Obl B3anMogencTsoBaTb B COOTBETCTBUU C
ypaBHEHNEM

2Al + 3H20 = AI203 + 3H2



CTporo otAennuTb XMMNYECKYO KOPPO3ULO OT
ANIEKTPOXNMMNYECKON TPYOHO, @ MHOrAa N HEBO3MOXHO.
[1eno B TOM, YTO 3M1EKTPOXUMUMYECKAA KOPPO3UA HacTo
CBA3aHa C HanMyMem B MeTarse cnyydyauHblxX npMmMeceun nnu
cneymanbHO BBEAEHHbIX NErpyrowmx 0obaBok.



wITULUUDI sAdLlvii bl Ul
KOPPO3nNnh

[Tpobnema 3alunTbl METANNOB OT
KOpPpO3nKn BO3HMKIA MNOYTU B \o
caMOM Hauarne ux T
ucnonb3oBaHus. Jliogy nbiTanueb 4o L
3aWmnTUTL MeTansbl OT ' P
aTMocdpepHOro BO34eNUCTBUA C
NMOMOLLILIO XXMpa, macen, a
no3gHee n NoKpbITUEM OPYrNMU
MeTanmnamm u npexae Bcero
nerkonsiaBkMm OfloBOM
(nyxxeHuem). B Tpygax
OpEeBHErpeYeckoro ncTopuka
[eponoTta (V B. 4O H.3.) yXe
nMeeTcd ynoMmmHaHme o
npMMeHeHnn onoBa 414 3awmnThbl
Xeresa OT KOppo3unu.
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[n§a 3anTbl YyryHHbIX N CTaribHbIX BOOAAHbLIX TPYO OT
KOPPO3NM UCMNOSb3YHT LLleMEHTHbIE MOKPbITUA. [1OCKOMNbKY
KO3 PULMEHTLI TEMNOBOIO pacLUNpeHmns
nopTrnaHgueMeHTa u ctanu 6rnmskn, a CTOUMOCTb LIEMEHTA
HeBbICOKasA, TO OH JOBOJSILHO LUMPOKO NMPUMeEHSeTcs aAngd
aTUX uenen. HegocrtaTok nopTnaHAUEMEHTHbIX NOKPbLITUA
TOT XK€, YTO U SMareBbIX, — BbICOKAs YyBCTBUTENbHOCTb K
MeXaHU4eCcKknM yoapam.



LLInpoko pacnpocTpaHeHHbIM CNOCODOM 3alUnTbl METANSOB
OT KOPPO3un SBNSIETCA MOKPbITUE UX CITOEM OPYrux
mMeTannos. [1okpbiBatoLwne MeTarnbl caMu KOPPO3UPYIOT C
Mariol CKOPOCTbIO, TaK KakK MOKPbIBAKOTCA MNSIOTHOMN
OoKcuaHoW nneHkou. [NNokpbiBalOLWKUN CNON HAHOCAT
Pa3nNUYHbIMN METOAAMMU: KPATKOBPEMEHHbLIM MOrpPYyXeHUEM
B BaHHY C pacnnaBfieHHbIM MeTansiom (ropsiyee
NOKPbITUE), ANEKTPOOCAXOEHNEM N3 BOAHbLIX PACTBOPOB
9NIEKTPONUTOB (raribBaHUYECKOE MOKPbITUE), HaMbINIEHNEM
(MeTannunsaumsi), obpaboTKon NopoLLUKaMmM rnpu
NOBbILLEHHOW TEMMepaType B crieunanbsHoM bapabaHe
(AMdPy3noHHOE NOKPbITME), C MOMOLLLIO razodrasHou
peakuuun, Hanpumep 3CrCI2 + 2Fe — [1000°C] — 2FeCI3 +
3Cr (B cnnase c Fe).



MmetoTcsa un gpyrme MetTodbl HAHECEHUA MeTanlNIMYeCKnx
NOKPbITUW, HAaNpMMmep, pasHOBUAHOCTbLIO AN JY3NOHHOIO
cnocoba 3awmnTbl METANOB SABMNSETCA MOrpyXeHne
nsgenun B pacnnae xnopuga kanoumnga CaCl2, B kotopom
PacTBOPEHbLI HAHOCUMblE MeTasbl.




7 \1 IVIUUWUP”GH I\UPPUOVIH

cralim

Hanbonee 4yacTto
BCTPEYaLMMCA Ha MNpPaKTUKe
TUNOM KOPPO3NK CcTanu

ABNsieTca obpasoBaHne
pPXXaBYUHbI MO4 BIIUSIHUEM
aTMoCdoepHbIX BO3OENCTBUA

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

NpakTU4YeCcKkn He rnoaBepraeTcs
Koppo3nn. ATmocoepHad
KOppOo3nsa HOCUT

ANEKTPOXUMUNYECKNN XapaKTep,
NpU4YeM 3SNEKTPOSIUTOM
ABMNSAETCA CINOoW Braru,

NMEILLMNCA Ha NOBEPXHOCTU
MeTanna.
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[lpoTekaHme NpoLeccoB KOPPO3NM B aTMOCHEPHLIX YCITOBUAX aHaNoOrM4yHo
KOppo3umn

cTanu B BoAe, cogepxallen kucnopon. [Npoaykrel Kopposuu,
NOKpbIBaloLmMe metanmn,

NpeacTaBnsaloT cobon rmapa TMPOBaHHbIE OKUCHK Xefe3a C COCTaBOM,
onpeaensemMbim

doopmynon

CKkopoCTb atMoCdEPHON KOPPO3NM 3aBUCUT OT COOepKaHuda Bnarun B
BO3yXxe.

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

HebonbWMM noTepamMm ctanu. pu BRaXxHOCTU, NPEBbILLAKOLLEN 3TU
3Ha4YEeHMS,

HabngaeTcsd MUHTEHCMBHOE YCKOPEHME MPOoLLEeCCOB KOPPO3nN .
3arpsA3HEHME BO34yXa arpecCMBHbIMW MPoAyKTaMu Takmmu, kak CO2,
S0O2, Cl2,

H2S, obiMm 1 caxa, ycunmeaet Koppo3uto. Ctanb, B TedeHNe HECKONbKUX
ner

nogBepraBLIasiCad BO3OEUCTBMIO MPOMbILLSIEHHON aTMocdiepbl, UMeEET
3HAYNTENLHO

bonbLine noTepun, YEM cTalnb B YCIIOBUAX CESIbCKOWN MECTHOCTM .



MHrmbuTopsl

[TlpMeHeHne NHIMdUTOPOB — OAUH N3 3PDEKTUBHBIX
cnocoboB 6opbbbI C KOPPO3NEN METANIIOB B Pa3fnMYHbIX
arpeccuBHbIX cpefax (B aTMoCcMepPHbIX, B MOPCKOW BoAe, B
oxna)kgatoLmnx XXMOKOCTAX U COSEBbIX pacTBopax, B
OKUCITUTESbHbIX YCNOBUAX U T.4.). MHrMbutopbl — 370
BELLECTBa, CNOCODHbIE B MarsiblX KONIMYeCcTBax 3ameanaTb
NpoTEKaHMEe XUMNYECKMX MPOLLECCOB UMM OCTaHaBNMBaTb UX.
HasBaHue nHrnbutop npouncxoaut ot nart. inhibere, yTto
O3Ha4yaeT caepxmBaTtb, oOcTaHaenmueaTtb. IHIMOUTOPGLI
B3aMMOLENCTBYHIOT C MPOMEXYTOYHbLIMW NPOoAYKTaMU peakumnm
NN C aKTUBHbLIMWU LLEHTPaMM, HA KOTOPbIX MPOTEKaloT
XumMnyeckue npespatwieHns. OHn BecbMa cneundounyHbl 4ns
KaXXgou rpynnbl XMMUYECKNX peakumn. Kopposua Metansnos —
9TO NULLb OAUH N3 TUNOB XMMUYECKNUX peaKumn, KoTopble
nogaaroTca AEUCTBUIO MHTIMOUTOPOB. 10 COBPEMEHHbIM
npeacTaBneHnam 3allnuTHOe JEUCTBUE NMHIMDOUTOPOB CBSA3aHO
C Ux agcopounen Ha NOBEPXHOCTU METAISIOB U
TOPMOXEHMEM aHOAHbIX U KaTOAHbLIX NPOLIEeCCOB.



[lepBble MHIIMBUTOPLI ObINTM HaWAEHbI CryYanHO, OMbITHbIM
nyTeM, N YacTO CTaHOBUINCL KITAHOBLIM CEKPETOM.
3BECTHO, YTO JamMaccKne MacTtepa Anga CHATUS OKanuHbl K
PXXaBYMHbI MNONb30BaNMCbL pacTBopamMn CEPHOUN KUCMOTbI C
nobaBKkaMu MUBHBIX OPOXOKEN, MYKN, Kpaxmarna. OTu
npumecu bbinu ogHUMN N3 NepBbIX NHIMBUTOPOB. OHU He
NO3BONANN KUCNOTE AENUCTBOBATb HA OPYXXeWUHbIN MeTan/,
B pesynbraTe Yero pacTBOPANUCH NULLb OKanumHa u
pXXaByMHa.



[To gaHHbIM 1980 r., YNCO N3BECTHLIX HAyKe MHIMBUTOPOB
KOppO3un NpeBbICUO S Thic. CynTatoT, 4To 1 T MHrIMbMTOpPAa
OaeT B HApoaHOM X03aucTBe akoHoMuio okono 5000 pyo.

Pabota no 6opbbe ¢ Koppo3nen MMEET BaKHEWULLIEE
HapOOHOXO35MCTBEHHOE 3HAa4YeHne. OTO BeCbMa
bnarogaTtHas obnacTb Anga NPUNOXeHUs cun u
CNOCOBOHOCTEMWN.




CrnUcoK NCTOYHUKOB:

e hitp://www.n-t.ru/
* http://www.works.tarefer.ru/

* Y4yebHuK Xumun 9 knacca. Astop: H.
E. Ky3HeuoBa.




