Koppo3ug xenesa B pasnnyHbIX
cpeaax
[1pOEKT NO XUMUM:

ABTOpbI: y4yeHuua 106 knacca
MBQOY COLL Ne20
KoBanesa EneHa

Pykosoautenb [lyHaeBa N.U.-

yunternb xummn MBOY COLL Ne 20
ropoga HeBMHHOMGBICCKA



Llenb npoekTa

M3y4YnTb NPOLECC KOPPO3nUN METannoB B
pPa3nNUYHbIX cpegax Ha npumepe Xxenesa.




3agayu

1. N3yuyntb nutepartypy n gpyrme UCTOYHUKA
MHOpMaLUn Mo TeEMe UccrnegoBaHug

2. OnpenennTb aKCNepMMeEHTanbHbIM NYTEM
BUSIHME Pa3NNYHbIX arpeCCUBHbIX cpef,
Ha KOPPO3WUIO XKernesa

3. Co3gartb npe3eHTauuto Nno JaHHON TEME
ONAa AeMOHCTpaLuM Ha ypoKax U
BHEKNACCHbIX 3aHATUN.



CopaepxaHue

BBeneHune

1. JInTepatypHbIN 0030p.

1.1. [NoHATME Koppo3un

1.2. Knaccudonkauma Koppo3moHHbIX NPOLECCOB.
1.2.1. ['lo TNy paspyLUeHn.

1.2.2. [0 MexaHn3my paspyLUeHUN.

2. MeToabl 3aLMTbl OT KOPPO3IUM.

3. DKCnepuMeHTarnbHas 4acTb

3akrnoyeHune



[ToHATME KOPPO3UN.

Koppo3usa (ot nar. corrosio — pasbegaHue) — 310
CaMOrnpPoOun3BOSIbHOE pa3pyLUeHNne Memars/ios B pesynesrare
XUMUYECKOro nnn nsnko-XxmmMmn4eCcKkoro B3aMmoaencTBus ¢
OoKpy>KatoLlien cpegoin. B obLiem cnyyae 910 paspyLleHme
noboro marepuana, oyab To Memarsii Nnnu Kepamumka,
aepeBo nnu noaumep. NpuniynHom Kopposnum CryxuT
TepMoauHamMmnyeckasd HeyCTOMYNBOCTb KOHCMPYKUUOHHbIX
Mamepuasos K BO3OENCTBUIO BELLIECTB, HAXOOSLLMNXCS B
KOHTaKTUpYyloLlen c HuUMmm cpege. [pnmep — kncnopoaHas
KOppo3usi Xenesa B BoaHou cpeae: 4Fe + 6H20 + 302 =
4Fe(OH)3. 'magpatnpoBaHHbIN oKcua Kenesa Fe(OH)3 u
SIBIIAETCHA TEM, YTO Ha3bIBaAlOT PXXaBYNHOWN.

Koppo3us
KOHCTPYKUUM.




—ra3oBas
—XUMMn4yeckas — paBHOMEpHas
__.aTMmocdepHas
—nNo4YBeHHas —3NIeKTPOXNMU —HeépaBHOMEP-
__.)KMOKOCTHas YeCKas Has
(kwcnoTHas, coneBas, (v36upatenbHas

LierioyHasl) Unun mecTHas)



P>kaB4YMHa, CaMbl pacrnpoCTPaHEHHbIN
BUJ, KOPPO3UM.




Y4yeHble, 3aHMMaBLUNECS
N3y4yeHnem nNpoLLeccoB KOPPO3UW.

Skobu b.C.-0TKpbiTHE rasibBaHON1IacTUKM.

bekeroB H.H.-OCHOBOMOIOXHUK (DU3NYECKON XMMUH ,
akagemuk lNerepbyrckou AH (1886)

HaHnenv [Dx. Opegepuk -¢pmusnk, xumMuk, npogeccop
Koponesckoro konnegxa (1831)



[lpakTnyeckasa 4yacTb

 [1nsa nccnegoBaHus ObINO B3ATO 7 XXene3HbIX
NNacTMHOK NPMMEPHO OANHAKOBOro pa3mMepa u

dOpPMBbiI.




* Bce nnacTtuHKK ObINKY NOMELLEHbI B
CTakaHbl C pas3nM4yHOU cpenoun:

 1.Bona

» 2.Cnabbin pacteop KOH

3. Cnabbin pacTBOpP KNCNOThI

* 4. PactBop doocdhopHOU KUCNOThb

» 5. PacTBop noBapeHHON COMnu

* 6. Cnabbin pacTBOp COSSIHOW
KNCNOTb




Pe3ynbsraThl

1. BoaHbIn pacTBop




Pe3ynbsraThl

» 2.Cnabbin Wweno4yHon pacTtsB



Pe3ynbsraThl

3. PactBop dpoocdopHOU KUCNO




Pe3ynbsraThl

4. PactBop dhocpopHOU KUCMOTbI bonee
KOHLUEHTPUPOBaHbIV




Pe3ynbsraThl

* 5.PacTBop noBapeHHOW CONu




Pe3ynbTraThl ONbITOB

* 6.Crnabokuncnbin pacTBop
CONAHOU KNCNOTbI




BbiBOAObI

* PesynbraThl UCCiegoBaHUA rnokasanm, YTo camMou
arpeccumBHON cpenoun ans Xenesa ctana Boga,
PACTBOP COMAHOMN KUCNOThI 1 pacTBOP
noBapeHHoUu conun. Pacteop Luenoyu
NPaKTUYECKMN HE MOBIMUSAS HA NPOLECC KOPPO3nu,
T.K LLENnoYHasa cpeaa siBrnaeTca UHrmouTopom,
pacTBOP POCHOPHON KUCNOThI paspyLUmns
NacTUHKY B CBA3M C XUMNYECKOUN peaKkumen
(obpasyeTtcs docdar xkerneasa (2) — 3ereHbIn
PAcCTBOP U BbIOENAETCS BOOOPO.



* HeobXxoaMMOCTb OCYLLIECTBNEHUA MEPONPUATUN
Mo 3almMTe OT KOPPO3NKn OUKTYETCH TEM
0DCTOATENBLCTBOM, YTO NOTEPU OT KOPPO3UN
MPUHOCAT Ype3Bbl4anHO OonbLLIOK yLEPD.
3aLymTa oT KOppo3un ABNseTcst O4HOWN U3
BaXKHeNLWMX Nnpoobrnem, nmetowien 6osnbLioe
3Ha4yeHue ond HapogHoro xo3auctea. Kopposus
apnaeTca PU3nKo-XMMNYECKNM NPOLIECCOM,
3aLumTa Xe OT Koppo3nn MeTannoB — Npobrnema
XUMWUU B YNCTOM BUAe.



CMNOCOBbI SALLNTBI OT KOPPO3UW

HaHeceHMe 3alUNTHbLIX NOKPbLITUN
(nakun, Kpacku, aManu);

[ToKkpbITUE APYrUM MeTansiomMm (No30soTa,
cepebpeHune, XxpommpoBaHue,
LLMHKOBaHUe);

Co3pnaHuve n ncnonb3oBaHue
AHTUKOPPO3UOHHbLIX CMNJiIaBOB

BBeaeHue B cpeay MHIMOUTOPOB,
CHMXXaIOLLMX arpecCUBHOCTb cpeabl;

[lpoTeKkTOpHanA 3awuTa



Knaccudgmkaymsa KOppo3noHHbIX MPOLLECCOB.
Mo Tuny paspyLwieHnn.

* [1lo TNy paspyLueHnt Kopposunud obiBaeT
CMNOLLIHOUN N MECTHOMW.

* [1py paBHOMEpPHOM pacnpegeneHnmn
KOPPO3MOHHbIX pa3pyLUeHN NO BCEU
NOBEPXHOCTM MEeTansna Koppo3no Ha3biBakoT
pasHoMepHOU U Cr/iIoWwHoOU.




XnmMmunuyeckast KOppo3sus:

XnumMmuyeckaa Kopposua: Xxnmmyeckas
KOppOo3na — B3anMOAeNCTBUE NMOBEPXHOCTH
MeTas1/1a ¢ (KOpPO3MOHHO-aKTUBHOW) cpeaoun,

B aTOM cnydyae B3anMoaencTBus OKUCIEHNE
MeTa/1/1a U BOCCTaHOB/1EHNE OKUCNNTENIbHOIO
KOMMOHEHTa KOPPO3MOHHOW cpefibl NpoTeKatoT
B 0ogHOM akTe. Hanpumep, obpasoBaHune
OKaJIMHbI MNPV B3anMoaencTBumn ‘Marepurasos
Ha OCHOBe )esfnes3a npu BbICOKOW TelvmepaType
C KNC/IOPOAO0M: /

4Fe + 302 - 2Fe203
OKucneHune - BocctaHoB/eHne




MEXAH3M
SNEKTPOXNMWNYECKOW KOPPO3UI

BOZOY X
O2
P>AHae4d4MHA \
(F9203'}{|"l20) ¥ anna
F92+ EOAObI

Oo + 4H" + 48" —=2H,0 Fe —= Fe2t + 2¢a°

Keneszo



3]16KTpOXI/IMI/I‘—IECKaFI
o3ug

PaspyLieHne MeTanna P BO3,£I,€I/ICTBI/I€M
BO3HMKAIOLLNX B KOPPO3NOHHOWN cpefie
ra/ibBaHNYECKMNX 3/IEMEHTOB Ha3blBalOT
3/IEKTPOXNMUYECKON KOPpo3nen. B aTon peakunm
BCerga TpebyeTtcs Hanmume anekTponmTa
(KoHgeHcarT, aoxaesas BoAa U T. A.), C KOTOPbIM
conpukacaroTCa 3/1eKTPoabl - IGO0 pasInyHble
3/IEMEHTbI CTPYKTYpPbI MaTepuana, nMbo asa
Pa3/INYHbIX conpuKkacarLLMXca marepuasna c
pasIMyaroLLMMNUCA OKNCIUTENbHO-
BOCCTaHOBUTE/IbHbIMW NOTeHUManamu. Ecnn B Boae
PacTBOPEHbI NOHbI COMNEN, KUCNOT, Un T.N.,
3/1EKTPONPOBOAHOCTbL €€ MNOBbILLAETCs, U CKOPOCTb
npolecca yBefinymMBaeTcs.



Oco6eHHO pa3Hoobpa3sHbie NMPOLIECChl XMMNYECKOW KOPPO3nin
BCTPeYaloTCH B pas3/IMYHbIX XMMUYECKUX nponssoacTeax. B
aTMmocdepe Bogopoaa, MetaHa u Apyrux yrnesogopoaos,
okcunga yrnepoga (I), ceposogopoja, xnopa, B cpeae KACNOT,
LLIesioven, conen, a Takke B pacnsiaBax conen n apyrux
BELLUECTB NpoTeKaroT cneundunyeckmne peakumm c
BOBJ/IeYeHNEM MaTepuasia anfapartoB 1 arperatos, B KOTOPbIX
OCYLLECTBNAETCA XUMMUYEeCKNM npouecc. 3agada
CMeunanucToB Npu KOHCTPYUMpPOBaHNK peakTopa — nogoopartb
MEeTas1/1 UK cnna., KOTOPbI 6bl1 6bl HAMboee yCTon4YmB K
KOMMOHEeHTaM XMMMYEeCKOro npotecca.

CTpOro oTAeNnTb XMMUYECKYO0 KOPPO3UIO OT 3N1EKTPOXMMNYECKON TPYAHO,
a ViHorga 1 HEBO3MOXHO. 1IN0 B TOM, YTO 3/1IEKTPOXMMMUYECKAST KOPPO3US
4acTO CBSA3aHa C HAJIMYMEM B METaJI/Ie C/lyyaliHbIX MPUMECEn Nnu
cneumasibHO BBEAEHHbIX NEMMPYHOLMX OOABOK.

MHOre HeomnbITHbIE XUMUKN B Pa3HOE BPeMS Obl/IM 03aadyeHbl TEM, YTO
VHOrAa peakums

Zn + H2S504 = ZnS04 + H2

onncaHHas BO BCcex y4yebHukax, He naet. bosiee onbITHbIE XMMUKN 3HAIOT,
4YTO B TAKOW cuUTyauln B pacTBOp HY>XHO A06aBUTb HEMHOIO cynbdiara
meaun (M) (megHoOro Kynopoca). B aTom cnyyae Ha NOBEPXHOCTU LUMHKA
BblAe/InTca Meab

CuS0O4 + Zn = ZnS0O4 + Cu



BoaoopopgHaa n kucnopogHas
Koppo3us

Ecnu npouncxognt BocctaHoBNeHME MOHOB H30+ 1N MOSEKY
BoAbl H20, roBOPAT O BOAOPOAHOM KOPPO3NM U KOPPO3uu c
BOAopoaHou genonspusaumnen. BocctaHoBneHne MOHOB
nponcxoguT Nno crnegyroLlen cxeme:

e 2H30++2e— — 2H20 + H2

* UIn
* 2H20 + 2e— — 20H—+ H2

« Ecnu Bogopon He BblOENSAETCS, YTO YacTo NPOUCXoauT B
HEeUTpanbHOW NN CUNbHO LWENoYHON cpeae, NponcxognT
BOCCTaHOBJIEHME KMCNopoaa 1 30eCb roBOPAT O KUCITOPOAHOW
KOPPO3nUn Unmn Kopposnm ¢ KUCnopogHon aenonapusaumnen:

e 02+ 2H20 + 4e— — 40H-

* KOpPPO3NOHHbIN 31EMEHT MOXXET 00Pa30BbIBATLCS HE TOSTbKO
Npn CONPUKOCHOBEHUU ABYX Pa3fMYHbIX MeTanmnos.
KOppO3nOoHHbIN 3neMeHT obpasyeTcs 1 B cnyyYae ogHoro
MeTarnna, ecnu, Hanpumep, CTPYKTypa NoBepXHOCTU
HeogHOopo4Ha.
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