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3amauu:
1.u3yunTh JUTEpaTypy M Jpyrue€ HUCTOYHUKKA HWHOpManuum 1o Teme
VCCIIEIOBAHUS
2.01peleNuTh  OKCIEPUMEHTAIBHBIM  MYTEM  BIMSHUE  Pa3IUYHBIX
arpeCCUBHBIX CPEZl HA KOPPO3HIO KeJe3a
3.c03/1aTh TMPE3CHTAIUI0 MO JAHHOW TeMe I ACMOHCTpAIlMd Ha ypoKax M
BHEKJIACCHBIX 3aHSATHUM.
O0bekT ucciaenosanmsi: Kopposus meramna
BoiBoa. Ilporecc koppo3unu mMeer Mecto ObITh B coBpeMeHHOM mupe. OH
YXYJIIAeT KA4eCTBO META/NIOB W METAUIMYECKHE H3JEIUs, B TOM YHCIE
TPAHCIIOPT U TOA3EMHBIC KOMMYHHUKAIIUU HYXKJAIOTCS B HAJACKHOM 3allUTe
€ro OT KOPpPO3UM W MNPUMEHEHUIO B CBA3U C HTUM BBICOKOKAYECTBEHHBIX
XUMHYECKH CTOMKHUX MaT€pHasioB. 3alIUTa OT KOPPO3HUU SIBIAECTCA OJHOM U3
BOKHEUIIUX TMpoOJeM, HMeEIoIe OoJibllioe 3HauYeHHe Uil HapOJHOTO
xo3sricTBa. Kopposus siBiseTcst Pu3NKO-XUMHUUYECKUM TPOIECCOM, 3aIUTa Ke

OT KOPPO3UHU METAIIOB — MPOOJIEMa XMMUU B YHCTOM BHJIE.
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BBenenue.

Kaxnapiii rox 3uMoi Mbl HAOJIIOJa€M Kak Ha JOporax ropojia Jyisl yJajJeHHsl CHera u
Jb/1a pa30pachIBaeTCsl CMECh COJIM U MeCKa UM MpaMOpHO# Kpomiku. [Ipu 3ToM cob
ABJISIETCA AKTUBATOPOM KOPPO3WHM U TMPHUBOJUT K YCKOPEHHOMY pa3pyLICHUIO

MCTAJIJIOB, B HaCTHOCTH, TPAHCIIOPTHLIX CPCACTB U ITIOA3CMHBIX KOMMYHHKaHHﬁ.

B nanHoi pabote ObUIa TOCTAaBJIEHA CIEMYIOMIAs HeJIb. U3yYUTh MPOIECC KOPPO3HH
Kellea B pa3iMuHBIX cpelax. B CBSA3M ¢ 3TUM IOCTABJICHBI CIICIYIOIINE 3aa4M:
U3YYHTh JINTEPATYpPy M JPYTrHe WCTOYHUKHA HH(POpPMAIMKM 10 TEME HCCIICAOBAHMS,
OIPEICITUTD AKCIICPUMECHTAIBHBIM ITyTEM BIIMSIHUE Pa3IMIHBIX arpeCCHBHBIX CPeJl Ha
KOPPO3HIO Kelle3a, CO3/aTh MPE3CHTAINIO 10 TaHHOW TeMe JJIS JIEMOHCTpAIluH Ha

YPOKax U BHEKJIACCHBIX 3aHATUM.
IonsiTHE KOPPO3UM.

TepMuH KOppo3usi TMPOUCXOIUT OT JIATUHCKOTO cJioBa corrodere, 4TO O3HAyYaeT
pa3benarh, paspymarb. Koppo3ust — 3T0 caMOIPOU3BOJIBHBIA MPOLIECC pa3pyILICHUS
MATEPUAIOB U M3JCIUN U3 HUX TOJ XUMHUYECKHM BO3ICHCTBHUEM OKPYKAIOUIEH
cpeasl. Koppo3us MeTaiioB — paspylieHHE METAIOB BCJIEACTBUE (PUBHMKO-
XMMHYECKOTO BO3JICUCTBHUS BHEIIHEW Cpeibl, TPU KOTOPOM METal NEPEeXOIUT B
OKHUCJIEHHOE (MOHHOE) COCTOSIHME W TepsieT MpUCYIIHe eMy CBoicTBa. PDU3MKO-
XUMUYECKasl CYyIIHOCTh M3MEHEHHM, TPOUCXOISIINX C METAJIJIOM BO BCEX MOJOOHBIX

CiIy4dadax, OAMHaKOBa: MCTAJIJI OKUCIIACTCA.




Kanaccupukanusi KOppo3MOHHBIX MIPOLIECCOB.
ITo Ty pa3pyuieHuii.
[To Tumny pa3pyiieHuit KOppo3us ObIBACT CILIONTHOM M MECTHOMA.

IIpy paBHOMEPHOM pACHPENEIICHUH KOPPO3MOHHBIX PpAa3pyLICHWM IO BCEH
IOBEPXHOCTH MeETajlla KOPPO3UIO HA3BIBAIOT PAaBHOMEPHOW WM CILIOMHOM. OHa He
IpeJICTaBIsIeT cOOOM OMAacHOCTH JJisi KOHCTPYKUMH M anmapatoB, OCOOEHHO B TeX
ClIydasix, KOrja MoTepu METAIJIOB HE MPEBBIIIAIOT TEXHUYECKH 00OCHOBAHHBIX HOPM.

E€ nocnencteus MOryT ObITh CPABHUTEIBHO JIETKO YUTEHBI.

Ecan xe 3HauuTeabHas 4acTh IIOBCPXHOCTHU MCTaJllla CBO6OI[H3 OT KOppO3HuHu H

MMOCJICOAHAA COCPCAOTOUYCHA HA OTACIIbHBIX Y4aCTKaX, TO €€ HA3bIBAIOT MECTHOM.

Ona ropa3go omacHee, XOTS MOTEpPU MeTaiia MOTYT ObIThb M HeOojbmuMmu. Eé
OIIACHOCTb COCTOUT B TOM, UTO, CHUKAsi IPOYHOCTH OTAEIBHBIX YY4aCTKOB, OHA PE3KO
YMEHBIIAET HAJIEKHOCTh KOHCTPYKLMH, COOPYXXEHMH, ammapatoB. MecTHou
KOpPpO3UM OJaronpusTCTBYIOT MOpPCKash BOJA, PAacTBOPHI COJIed, B YacCTHOCTH
TAUIOTEHUIHBIX: XJIOPUJ HaTpWs, KajabUus, MarHus. S3BeHHas (B BUAE ISATEH
pa3IMYHOM BEJIWYMHBI), TOYEHHAs, LIENEBasi, KOHTAKTHAasA, MEXKPUCTALUINYECKas
KOppOo3usl - HanOoJiee YacTO BCTPEUAIOIIMECS B MPAKTUKE TUIIBI MECTHOM KOPPO3UHU.
Toueunas - ogna u3 HanOosee onacHbIX. OHA 3aKITI0YaeTCsl B 00pa30BaHUU CKBO3HBIX
MOpPaXEHUH, TO €CTh TOYEYHBIX TMOJOCTEM — nOUTTUHIOB. Koppo3noHHoe
paCTpECKMBAHME BO3HUKAECT IIPU OJHOBPEMEHHOM BO3JACHCTBMM HAa METAILI
arpeCcCUBHOM Cpelbl M MEXAHWYECKUX HampspKeHuM. B Mertamie MNosABIAIOTCA
TPELIMHBI TPAHCKPUCTAIUIUTHOIO XapaKTepa, KOTOPBIE YACTO MPUBOIAT K MOJHOMY

Pa3pyLICHUIO U3IECITIUAM.




ITo mexanu3mMy paspyuieHUu.

[To MexaH3My KOPPO3HOHHOTO MPOLIECCA PA3INYAIOT JBa OCHOBHBIX TUIIA KOPPO3HH:
XUMUYECKYI0 U DJIEKTPOXUMHUYECKYI0. CTporo OTAEIUTh OAWH BHUJA OT JPYTroro
TPYJIHO, a MHOTJIa U HEBO3MOXKHO. [loJl Xumuueckoil KOppo3ueil mojpa3zymeBaroT
B3aNMOJECHUCTBUE METAJUIMYECKOM TIOBEPXHOCTH C OKPYXAKOWIEH Cpenou, He
COMPOBOXK/AIONICECS]  BOSHUKHOBEHHEM  JJICKTPOXMMUYECKUX  (DJIEKTPOJIHBIX)
npoleccoB Ha rpanuie ¢a3. OHa OCHOBaHa Ha peaKIMU MEXIy METaUIOM U
arpeCCUBHBIM PEAreHTOM. DTOT BUJI KOPPO3UH MPOTEKAET B OCHOBHOM PaBHOMEPHO
[0 BCEH MOBEPXHOCTH MeTalia. B CBA3M C 3TUM XHMHUYECKash KOPPO3HS MEHEE
omacHa, 4YeM JJeKTpoxumuueckas. (OcoO€HHO pa3HOOOpa3Hble  MPOIECCHI
XUMHUYECKON KOPPO3HHM BCTPEYAIOTCS B Pa3IUYHBIX MPOU3BOACTBaxX. B armocdepe
BOJIOPOJIa, METaHa U JIPYTUX YIJIeBOAOPOJ0B, okcuaa yriaepozaa (II), cepoBogopona,
XJIOpa, B Cpelie KUCIIOT, a TAKXKE B pacIllaBax CoJIed M APYIMX BEIIECTB MPOTEKAIOT
cnenu@uUecKkre peakid C BOBJICYCHHEM MaTepHayia amnmapatoB M arperaTtos, B
KOTOPBIX OCYILECTBIISIETCS XUMHUYECKUH Tpolecc. 3ajadya CHEIUATUCTOB TIPU
KOHCTPYHPOBAHUM PEAKTOpa — MOJ00paTh METaul WIM CIUIaB, KOTOPBIM ObLT Obl

HauboJiee YCTOI>'IIIHB K KOMIIOHCHTaM XUMHYCCKOTO ITpo1ccca.

[IpakTuueckn Hambosiee BaXXHBIM BHJIOM XHMHYECKOW KOPPO3HM  SIBIIAETCS
B3aMMO/JICHCTBUE METAJlJIa MPU BBICOKUX TEeMIIEpaTypax C KUCIOPOJOM U JIPYTUMHU
razoo0pa3HbpiMu akTuBHBIMU cpefamu (H2S, SO2 , ranorensi, Boasubie mapsl, CO2).
[TonoOHBIE mpolecChl XUMHUYECKOW KOPPO3UMH METAJIOB TIPU  IMOBBIIIEHHBIX
TeMrepaTypax HOCST Tak)Ke€ Ha3BaHHE ra30BOM KOppo3uu. MHOrue OTBETCTBEHHBIE
JeTaau WHXKCHEPHBIX KOHCTPYKUHMM CHUJIBHO pa3pylIalOTCs OT Ta3oBOM KOPPO3HUH
(JlomaTku  Tra3oBBIX ~ TYpOWH, COIJIa  PaKETHBIX  JIBUTATENICH,  DJIEMEHTHI
ANIEKTpOHArpeBaTesye, KOJIOCHUKHU, apMarypa rneuei). bonbiime norepu oT razoBoid
Koppo3uu (yrap MeTamia) HeCeT MEeTaJUTypruyeckasi IpOMbIIIIEHHOCTh. CTOMKOCTD
IPOTUB Ta30BOM KOPPO3UU MOBBIIIAETCS NIPU BBEIEHUHU B COCTAB CILJIABA PA3JIMYHBIX
n00aBoOK (Xpoma, amtoMUHMS, KpeMHus ). Jo0aBku anroMuHus, OEpUIUIAS 1 MarHust K

MCIH IIOBBIMIAIOT €€ COIIPOTHUBIICHUC ra3oBOM KOPPO3HH B OKHUCJIUTCIBHBIX CpPCAax.




JInst 3aIIUTHI JKEJIE3HBIX W CTAJbHBIX M3ACIUN OT ra30BOM KOPPO3UHU MOBEPXHOCTH
W3NS TIOKPBIBAIOT altoMUHHEM (anuTupoBaHue). [log 3yekTpoXuMu4ecKon
KOPPO3UEN MOIPa3yMEBAIOT MPOLECC B3AUMOACHCTBUS METAIJIOB C AJIEKTPOJIMTAMU B
BUJE BOJHBIX PACTBOPOB, PEXKE C HEBOJHBIMU JJICKTPOJIUTAMH, HAIPUMED, C
HEKOTOPBIMU  OPraHMYECKHMH  DJIEKTPONPOBOJHBIMHU  COCIUHEHUSMH WU

0€3BOIHBIMH PACIUIaBaAMH COJICH MPH MOBBIIIEHHBIX TEMIIEpaTypax.

Paznnuaror CIICAYIOIIHC THIIbI BHCKTpOXI/IMPI‘{eCKOﬁ KOppOo31un, HMCIOIIIUC HauoOoIee

Ba’XHOC IIPAKTHUYICCKOC 3HAUYCHUC.

1. Koppo3us B snektposurtax. K 3TroMy THUIy OTHOCATCA KOPpPO3Us B MPUPOIHBIX
BOAaX (MOPCKOM M MPECHOM), a TAK)KE Pa3IMYHbIC BUIABI KOPPO3UHU B )KHJKUX Cpeax.
B 3aBUCHMMOCTH OT XapaKTepa Cpebl pa3inyaloT: KUCIOTHYIO, HIEJIOYHYIO, COJIEBYIO,

MOPCKYIO KOPPO3HIO.
Kaxaplii ©3 3TUX MOJITUIIOB UMEET CBOU XapaKTePHbIE OCOOCHHOCTH.

2. llouBenHas (rpyHTOBasi, MOJ3EMHAs) KOPPO3Us - BO3JCHCTBUE HA METaJUI TPYHTA,
KOTOPBIM B KOPPO3UOHHOM OTHOIICHUH JOJIKEH PACCMATPUBATHCS KaK CBOCOOPA3HBII
ANEKTPONUT. XapakTepHOH OCOOCHHOCTHIO  MOA3EMHOM  AJIEKTPOXUMHUYECKOMN
KOPPO3HH SIBIISETCA OOJIBIIOE pa3inuue B CKOPOCTU TOCTABKH KHCIIOPOJa (OCHOBHOM
JETNOSPU3aTOpP) K TMOBEPXHOCTU TMMOJ3EMHBIX KOHCTPYKIIMH B pa3HbIX MouBax (B
JNECATKH ThICSY pa3). 3HAYUTEIBHYIO POJb MpPU KOPPO3UHM B TIOYBE HUIPAET
oOpazoBanne ¥ (DYHKIMOHMPOBAHWE MAKPOKOPPO3UMOHHBIX TP  BCIIEJCTBUE
HEPAaBHOMEPHOM a’pallM OTJEIbHBIX YYaCTKOB KOHCTPYKIIMH, a Tak)Ke€ HAJIUYWE B
3emiie OJy’)KIaloIMX TOKOB. B psije ciydaeB Ha CKOPOCTh DJIEKTPOXHUMHYECKOM
KOPpPO3UM B TMOJI3EMHBIX YCJIOBHUSX OKa3bIBACT CYIICCTBEHHOE BIHUSHHUE TaKXKe

Pa3BUTHUC OMOJIOTUYECKUX IIpoHecCCOB B ITOYBC.

3. AtmocepHas KOppo3us - KOPPO3UsI METAJUIOB B YCIOBUSAX aTMOCHEPHI, a TaKKe
T000TO BIAXKHOTO Ta3a; HabI0MaeTcsl Mo KOHICHCAIIMOHHBIMU BUIMUMBIMHA CIOSIMH

BJarM Ha TIOBEPXHOCTHM MeTaia (MOKpas aTMocdepHas KOppo3usl) WIA TOJ




TOHYAWIIUMH  HEBUIWMBIMH  aJCOPOIMOHHBIMU  CIIOSIMH  BIaru  (BJIaXHAs
atMocepHas kopposusi). OcoOeHHOCThIO aTMOC(HEPHON KOPPO3UH SBISETCS CHIIbHAS
3aBUCHMOCTh €€ CKOPOCTH W MEXaHHM3Ma OT TOJIIUHBI CJIOS BJard Ha MOBEPXHOCTH

MCTaJlJIda WUJIN CTCIICHU YBJIAJKHCHHUA O6pa3OBaBHII/IXCSI IMPOOYKTOB KOPPO3HUHU.

4. Koppo3usi B YyCIOBUSAX MEXaHUYECKOTO BO3JEHUCTBHS. DTOMY THUIlY Pa3pyLUEHUs
IOJIBEPTalOTCSI MHOTOUYUCIICHHbIE WH)XEHEPHBIE COOPY)KEHHs, paboTalolue Kak B
KHUJIKUX DJIEKTPOJIUTAX, TaK U B aTMOC(EpHBIX U MOA3EMHBIX ycinoBusx. Haubonee

TUITMYHBIMHA BUJaMH HO,Z[O6HOFO paspymiCHus ABJIAIOTCA:

Koppo3noHHoOe pacTpecKMBaHHE, MPU 3TOM XapaKTEpHO OOpa30BaHHUE TPEIIHH,
KOTOpPBIE MOTYT pPacHpOCTPaHAThCS HE TOJBKO MEKKPHCTAIBHO, HO TakXke H
TpaHCKpucTainbHO. IlpumepoM 1OJOOHOrO pa3pylieHus SBISETCA IIETOYHAS
XPYIIKOCTh KOTJIOB, C€30HHOE PACTPECKUBAaHUE JIATYHEH, a TaKXKE€ PacTpPECKUBAaHUE

HCKOTOPBIX KOHCTPYKIIMOHHBIX BBICOKOITPOYHBIX CIIJIaBOB.

- Koppo3noHHast ycTajocTh, BbI3bIBa€Masi BO3JIECUCTBUEM KOPPO3MOHHOW Cpenbl U
3HAKONIEPEMEHHBIX WJIM MYJbCUPYIOIIUX MEXaHUYECKUX HaNpsHKEHUW. OTOT BUI
pa3pylIeHHs] TaK)Ke XapaKTepU3yeTcss 00pa3oBaHUEM MEX- U TPAHCKPUCTAJUTUTHBIX
TpemnH. Pa3pymieHnss MeTamioB OT KOPPO3WOHHOM YCTaJOCTH BCTPEUANOTCS MpHU
AKCIUTyaTallMy Pa3IMYHBIX WHXKXEHEPHBIX KOHCTPYKIUN (BajoB TpeOHBIX BUHTOB,
peccop aBTOMOOMIICH, KaHATOB, IITAHT TUIYOMHHBIX HACOCOB, OXJIAXIACMBIX BAJIKOB

MPOKATHBIX CTAHOB M JP.).

Koppo3uoHHas kaBUTalUsl, SIBISIOWASACA OOBIYHO CJEJICTBUEM JHEPrUYHOIO
MEXaHMYECKOIO BO3IAEHUCTBUSA KOPPO3MOHHOW Cpenbl HAa NOBEPXHOCTb METaJlIA.
[TogoOHOE KOPPO3UOHHO-MEXAHUYECKOE BO3JACMCTBHE MOXKET MPUBOJUTH K BEChbMa
CUJIbHBIM MECTHBIM Pa3pyLICHUSIM METAUTMYECKUX KOHCTPYKIUMU (Hampumep, s
rpeOHBIX BHHTOB MOPCKHUX CYAOB). MeXaHu3M pa3pylIeHHs OT KOPPO3MOHHOMU

KaBUTALUU OJIM30K K pa3pyLICHUIO OT MOBEPXHOCTHON KOPPO3ZUOHHOM YCTATOCTH.




: KOppOBI/IOHHaH 9po3usl, BbI3bIBACMAA MCXAHUYCCKHUM HUCTHPAOIIUM BOSI[CIZCTBHGM
APYyroro TBEpA0ro Teijia npu HaJIndnuun KOppOBI/IOHHOﬁ cpeabl MM HCIIOCPCACTBCHHBIM
NCTHUPAIOIIUM ,HGfICTBI/ICM caMou KOppO3PIOHHOI>i CpCAOHhI. OTO sBJICHUE HHOoTraa

Ha3bIBAIOT TAKKE KOPPO3UOHHBIM UCTUPAHUEM WJIM (PPETTUHT-KOPPO3HUEH.
MeToabl 3aIIMTHI OT KOPPO3UH

B 3aBuUCHMOCTH OT XapakTepa KOPPO3UH M YCIOBHI €€ MPOTEKaHUS MPHUMEHSIOTCS
pa3ianyHble METOABI 3alUThl. BBIOOp TOro mim MHOrO crnocoba ompenensieTcs ero
3((PEKTUBHOCTHIO B JaHHOM KOHKPETHOM Ciy4yae, a TakkKe 3KOHOMHYECKOU

1€J1€CO00Pa3HOCTHIO.
JlerupoBanue

Nmeercss croco® yMEHBIICHHS KOPPO3UH METALUIOB, KOTOPBIM CTPOTO HEJb3s
OTHECTH K 3aluTe. OTUM CHOCOOOM SBIISIETCS IIOJYyYCHHE CILIABOB, KOTOPOE
Ha3bpIBaeTCs JerupoBaHue. B HacTosimee BpeMs CO3AaHO OOJIBIIOE  YHCIIO
HEPXKABEIOIIUX CTAJICH IMyTeM IPHUCAIOK K KeJIe3y HHUKeIs, XpoMa, KobajabTa U JIp.
Takue cranu, JEHCTBUTEIIBHO, HE TTOKPBIBAIOTCA P’KABUYMHOM, HO UX MTOBEPXHOCTHAS

KOpPPO3Usi UMEET MECTO, XOTS ¥ C MAJIO CKOPOCTHIO.
3anmMTHEIE IJIEHKA

Onaum n3 HanboJiee PacIpOCTPAHEHHBIX CIIOCOOOB 3alUTHI METAJIIOB OT KOPPO3UU
SBJISIETCS. HAHECEHUE HA MX MOBEPXHOCTH 3AIIUTHBIX IUICHOK: JIaKa, KPAaCKH, SMAJIH,
IPYrux MeTasuioB. JIakokpacouHble TMOKPBHITHS HAauOoOJiee JOCTYIMHBI ISl MIUPOKOTO
Kpyra mrofeil. Jlaku m Kpacku 00J1alal0T HU3KOW Ta30- U MapOINPOHHUIIAEMOCTHIO,
BOJIOOTTAJIKMBAIOIIMMU CBOWMCTBAMH, IIO3TOMY OHHM TNPENATCTBYIOT JIOCTYIY K
MOBEPXHOCTU MeTajla BOJbI, KHUCIOpOJA M COAepKaumxcs B arMmocdepe
arpeCcCUBHBIX KOMIIOHEHTOB. [lOKpBITHE MOBEPXHOCTH METAJUIA JIAKOKPACOYHBIM
CJIOEM HE MCKIIIOYAET KOPPO3HUIO, & CIYKUT Il HEE JIMUIb MPErpagoil, a 3HAYuT,

JIMIIb TOPMO3HUT IMPOLECC




I'pynToBku u hochaTupoanue

YacTo 1o TakOKpacOYHBIM CIOM HAHOCIT TPYHTOBKH. [IMrMeHThI, BXoasume B €€
COCTaB, TAKX€ JOJDKHBI 00J1alaTh MHTMOMTOPHBIMH CBOMcTBamu. [lpoxons uepes
CJIOM TPYHTOBKH, BOJIa PACTBOPSIET HEKOTOPOE KOJIMYECTBO MUTMEHTA U CTAHOBUTCA

MCHCC KOppOSHOHHOﬂKTHBHOﬁ.
SHCKTPOXI/IMI/ILICCKEUI 3amuTa

B mpou3BOICTBEHHBIX YCIOBHIX MCHOJB3YIOT TAKXKE DIEKTPOXUMHUYECKHHA CITOCO0 —
00paboTKy M3eNuii IepeEMEHHBIM TOKOM B pacTBope (docdara UHKa NPy IMIIOTHOCTH
Toka 4 A/mM2 u Hanpsbkenun 20 B u mpu temmnepatype 60-700 C. ®docdarnbie
MOKPBITUSL TPEJCTABISIIOT COOOM CETKY IJIOTHOCIEIUIEHHBIX C TOBEPXHOCTHIO
docdaroB meramioB. Camu mo cede QocdarHble MOKPHITHS HE O00ECIEUUBAIOT
HAJIeKHOW KOPpPO3MOHHOW 3amuThl. MHrubutopel. IlpumMeHeHMEe WHTHOUTOPOB —
OIUH M3 caMblX S(OPEKTUBHBIX CIMOCOOOB OOPHOBI C KOPpPO3UMEH METAJIOB B
Pa3UYHBIX arpecCUBHBIX cpefax. MHruOuTopbl — 3TO BEHIECTBA, CIHOCOOHBIE B
MajblX KOJHMYECTBAX 3aMEUIITh MPOTEKaHWE XUMHUYECKHX TPOIECCOB MU
ocTaHaBiuBaTh uX. HazBaHue MHrHOUTOpP MPOUCXOAMUT OT JATHHCKOTO inhibere, 4To
O3HA4aeT CHEpPKUBATh, OCTaHaBiuBaTh. Emé mno panueiM 1980 roma, wywmcio
M3BECTHBIX HayKe MHTUOUTOPOB COCTABHIIO OoJiee MATH Thicad. MIHTUOWUTOpHI MaroT

HapOJIHOMY XO034iCTBY HEMAJTYI0 S5KOHOMHIO.

Nurubupyromiee BO3ACHCTBHE HA METAUIbI, MPEXIE BCEro Ha CTajldb, OKa3bIBACT
LEJIbIN Psii HEOPTaHUYECKUX U OPTraHUYECKHUX BEIIECTB, KOTOPBIC YaCcTO JOOABISIOTCS
B Cpely, BBI3BIBAIONIYIO KOppO3ut0. MHTHOUTOPH MMEIOT CBOMCTBO CO3/1aBaTh Ha

IMOBCPXHOCTH MCTAJIJIa OYCHb TOHKYHO IIJICHKY, 3alIUIIAIOITYH0 MCTAJIJI OT KOPPO3HH.




Buabl OKCHIHBIX IJIEHOK U 3aKOHBI X pocTa

Ecnu 00beM XUMHUYECKOTO COEUHEHUS (HapUMep, OKCUAA Vox) MEHBIIE, YEM 00bEM
Metamwia (Vye), oOpasyiomero »3TO COCAMHEHHE, MOXXHO OXKHJATh TOJyYCHHUS

HECIUJIONIHOM, ITOPUCTOM TIJICHKH, 00J1aaroneil ci1a0bIMU 3alIUTHRIMU CBOMCTBAMM.

IIpu o6paTHOM COOTHOIIEHUH Vo U Ve MOKHO OKHIATh 00pa30BaHMS CILIOIIHBIX

IUIEHOK, CIIOCOOHBIX 3alUIIATh METAJJI OT KOPPO3HUH.
O0beM MeTaiia paBeH:

VMe: A/d

['ne A- aromHast Macca MeTala;

d- MIOTHOCTH MeTaa.

O0BbeM NOJyYEHHOT0 OKCH/1a OYJET paBeH:
Vok=M/n*]1

['ne M- monekynsipHas Macca OKCUa;

N- YUCII0O aTOMOB METaJllIa B MOJIEKYJIE OKCH/IA;

J[- IIOTHOCTH OKCHUA

To ects, ecmn Vo/Vpe=M*I/n*]1*A<l1, mimenka He OymeT CIUIOIIHOH, a €ClIH

VoV me>1, eHKa OyIeT CIUTOIIHOM.

3HayeHus JTOW BEIWYMHBI pacCUUTaHbl Ui MeTayioB. Hampumep, meramiamu,
umerormuMu Vi [V e<l sBistorcs — K, Na, Ca, Ba, Mg, koTopbie 00pa3ytoT phIXJibie
IUIGHKA CO CJIa0bIMU 3allMTHBIMH cBOHcCTBamu. Bemuuuny Vo /Vye>1 umeroT
MHoOrue Metaiel, Hanpumep Al, Sn, Ti, Zn, Ni, Cr, Fe u ap. IX okcuHbIe MICHKU
TOPMO3SIT JalibHEIee okucieHne Meramwia. OQHaKo B psAlle CIy4yaeB MOTYT OBITh
OTKJIOHEHUS OT 3TOM 3aKOHOMEpHOCTU. HanmpuMep, B peanbHbIX YCIOBUSX B IJICHKE B
MPOIECCE €€ pOoCcTa MOTYT BO3HMKATh HANPSKEHUS, pa3pyllarolve mieHKy. Moxer
MMETh MECTO TaKXE€ HEJ0CTaTOYHasl IUIACTUYHOCTh TUICHKH, JIETYYECTh OKCHUIOB U
T.J.
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st MeTalioB, HMMeEHOHUX — cooTHomieHHe Vox V<l  (IIEIOYHBIX |
IIEJI0YHO3EMEIbHBIX), KOI/la INICHKH HE O00JIaJlafoT 3allUTHBIMHA CBONCTBAMH,

TOJIIIMHA TJIEHOK MOIYHUHSETCS JMHEUHOMY 3aKOHY POCTa:
y=k*?,

r7e Y- TOJIIHWHA IJIEHOK;

T- BpeMst okucnenus;

K- nocrosinnas.

Ecnmu 1utenka oOnajgaer 3allUTHBIMH CBOMCTBaMH, TO MO MEpE €€ POCTa CKOPOCTh
OKHCJICHUsI yMeHbIaeTcs. Uem 0ojiee BBICOKMMHM 3aIlIMTHBIMU CBOMCTBaAMH 00J1a/1aeT
IUICHKA, TEM MEHBIINEC CKOPOCTh MU(GY3UU OKHUCIUTENS Yepe3 Hee W MEHbIIe

CKOpOCTB ee pocTa. Bo3amorkHa mapaboamdeckast 3aBUCUMOCTb:
2 KK
y'= K*?.

B HCKOTOPBIX Cly4dasaX PpPoCT INICHOK HWACT C CWIbHBIM 3aTyXaHUCM 11O

JorapupMUUECcKOr 3aBUCUMOCTH:
y=In(K *7).

[1nenku, pacTyiye mo 3ToMy 3aKOHY, 001a1at0T JIYUIIMMHU 3aIIUTHHIMUA CBOWCTBAMH,
HampuMmep, sl MEOW, HUKENsd W Kejle3a B COOTBETCTBYIOIIEM HWHTEPBAJIC

TEMIEpPaTyp.
JKCIEePUMEHTAJbHAS YaCTh.
K xadyecTBEHHBIM METOJaM OLIEHKU CTEMIEHH KOPPO3UHM OTHOCST CICIYIOIIME METO/IbI:

1. HaGnrogenue 3a M3MEHEHHSIMU BHEITHETO BUJa oOpaslia mociie BO3JEHCTBHS Ha

HETO arpeCCUBHOM CPEMbI;

2. HabmroieHre 3a M3MEHEHHUSIMH, TIPOUCXOIAIIIUMHU B pacTBOpe (M3MEHEHUE OKPaCKU
pacTBOpa, IMOSBICHUEC MYTH, XJIONMBEB M JPYTUX MPOAYKTOB KOPPO3HH, BBIJICICHHE
BOJIOPOJIA).
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[IpurotoBunu 7 o0O0Opa3LOB KENE3HbIX IUIACTUHOK OJWHAKOBBIX MO IJIOLIAAN
MOBEpXHOCTHU. 1 oOpazel — 3TajnoH AJisl CpaBHEHUS U 6 JIsl TIOMEIICHHS B PA3JIMUYHYIO
arpeccuBHy0 cpeny. OOpaslpl IUIACTUHOK TIHIATEIBHO OYMINAIOT OT pIKaBUMHBI U
APYrUX 3arpsi3HEHH C TOMOIIBI0 HaXJayHOW Oymaru. 3atemM  00pasiibl
00€e3’)KUPUBAIOT AllETOHOM WM STWIOBBIM CIUPTOM M TIOMEHIAlOT B EMKOCTH C
arpeccCUBHON Cpefiol U BBIAEPKUBAIOT UX MPH 33JJaHHOW TeMIlepaType HEOOXO0AUMOe
BpeMs. [locie ucnpiTanuii 00pas3ubl TIIATEILHO TPOMBIBAIOT BOJIOM U yIAISIOT C HUX
OPOAYKTHl KOppo3uu. B HameM w#ccinegoBaHur ObUIM THPHUMEHEHBI CIEIyIOIINe
cpenbl: Boga, pactBop ciabomienoyHo (KOH), pactBopel ¢ochopHON KHUCIOTHI,
MOBAPEHHOU COMM M COJSIHOM KucioThl. [lo mpomiecTBuM Hemenu oOpasibl ObUIH

chororpagupoBaHbl U CPABHEHBI C TAJTOHOM.

1. Pe3ynbTathl Mccaeq0BaHus [TOKa3ald, YTO CaMOM arpecCUBHOM CpeIoi JUIs Jkese3a
CTaja BOJA, PacTBOpP COJIIHOM KHUCJIOTBI M PAacTBOp NOBapeHHOW coiu. PacTBop
IIeJIOYM TPAKTUYECKH HE MOBIMSUI Ha MpoLecC KOPpO3UM, T.K IEJIOYHas cpena
ABJISIETCSI MHTUOUTOPOM, pacTBOp (POCcPOpHOIl KHUCIOTHI pa3pyllinil IUIACTHHKY C
CBSI3U C XUMHUYECKOU peakiueit (oopasyercsa docdart xeneza (2) — 3eyeHbIM pacTBOP

u BoiaesieTcs Bogopon). (Ilpunoxenue 1).
3akiroueHue.

[Ipomecc koppo3wu uMeeT MecTo ObITh B coBpeMeHHOM wMupe. OH yXyAliaer
Ka4eCTBO METAUIOB M META/UIMYECKUE U3JCNIUs, B TOM 4YHCIE TPaAHCIOPT H
MOA3€MHbIE KOMMYHHKAIIMM HYXAAIOTCSI B HAAECKHOU 3alllUTe €ro OT KOPPO3UU U
MPUMEHEHUIO B CBSI3U C OTUM BBICOKOKAQYECTBEHHBIX XHUMHUYECKH CTOMKHUX

MaTepualIoB.

Heo6xoauMocTh OCyIIEeCTBICHUS] MEPONPUATHI 1O 3alIUTE OT KOPPO3UU JTUKTYETCS
TE€M 00CTOSITENIbCTBOM, YTO MOTEPH OT KOPPO3UU MPUHOCAT YPE3BbIUANHO OONBIION
yiep0. Ilo umeroumumcs gaHHbIM, okojio 10% exxerogHol [noObluM MeTasia
pacxoayeTcsi Ha TMOKpPHITHE O€3BO3BpPAaTHBIX TMOTEPh BCJEACTBUE KOPPO3UU U

noclienyroniero pacnesuieHus. OCHOBHOM yiiepO OT KOPpO3UHM MeTajula CBA3aH HE
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TOJIBKO € MOTEpEl OOJIBIIMX KOJUYECTB METala, HO M C MOPYEH MM BBIXOJOM W3
CTPOsI CAMUX METAJUIMYECKUX KOHCTPYKIIM, T.K. BCJIEICTBHE KOPPO3UU OHHU TEPSIOT
HEOOXOAUMYIO  MPOYHOCTb,  IUIACTUYHOCTb,  IE€PMETUYHOCTh,  TEILNIO- U
AJIEKTPOINPOBOIHOCTh, OTPAXKATEIbHYI0 CIIOCOOHOCTh U JIPYyrH€ HEO0OXOAUMbIE
kayecTBa. K morepsiM, KOTOpbIE TEPIUT HAPOJHOE XO35AMUCTBO OT KOPPO3HUH, NOJKHBI
ObITh OTHECEHbl TaKXe TIpOMaJHble 3aTpaTbl Ha BCSKOTO poOJa 3alllUTHBIC
AHTUKOPPO3HOHHBIE MEPONPHUATHS, YyIEPO OT YXyIIIEHUs KadeCTBA BBITYCKAEMOMU
IPOAYKIHMH, BBIXOJ U3 CTPOsi 00OpYyIOBaHUS, aBapuil B MIPOU3BOJCTBE U TaK Jajee.
3ammra OT KOPpPO3UH SBISIETCS OAHOW M3 BaXKHEUIIKX MPOOJIEM, UMEIOIIEH O0JIbIIoe
3HAUYEHHUE IJIs HapoAHOro xoszgiictBa. Kopposus sBisercs (QU3NKO-XUMHUYECKUM

IIPOLIECCOM, 3aIUTA K€ OT KOPPO3UU METAJUIOB — IPOOJIEMa XUMUHU B YHCTOM BHJIE.
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