«A3BEHHAA» BOJIE3Hb NMAMATHUKOB CAHKT-NMETEPBYPTA
Koppo3usi npoHukaem ea2s1iy6b MeOHbIX crijiagoe

HavyanbHasi cmadusi 6051e3HU
Queypa AHeena Ha AnekceHOpoa8cKoU KorlioHHe ([eopuoesas nrouw,aob)
Ckynerimop — b. Oprnosckud.



lNuezanmckue uaypbl Ha ppOHMOHe cmapou
llemepbypackoli mamMOKXHU.
Ckynbnmop B. lNumeHoe8 (1829).
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MwuHeparbl KOPPO3MOHHOW NIIEHKN HAa DPOH30BLIX NaMATHUKaX
CaHkT-lNeTepbypra (akcneptnabl 1960-2010 rr)
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Koppo3na meau n cnnaBoB B aTMOCHEPHbLIX YCITOBUAX —
NpoLUEecc caMonpouU3BONbHO 3aTyxaloLWun, T.K. NPOAYKTbI
KOppo3un  3aluaroT  MOBEPXHOCTb  MeTanna  oT
BHELLHeW cpeasbl.

CTeneHb 3aTyxaHuUa KOPPO3UU 3aBUCUT OT CKOPOCTU
obpa3oBaHMUA HENpPoOHUUAEeMOW MMEHKU, YTO B CBOIO
oyepenb onpenenserca akTMBHOCTbLIO BHELLUHEW cpeabl U
3alUMTHBIMU CBOMUCTBaAMM MPOAYKTOB KOPPO3UMU.



BHYTPEHHUE ®AKTOPbI, BIINMAIOLLUE HA CKOPOCTb U
COCTAB ATMOC®EPHOW KOPPO3UMN

1. CocTaB Mmetanna

1. CTpyKkTypa v aedekTbl meTanna.

Yem Oonee HeogHOpoOAOeH cnnaB, TEM
ObICTpee Koppo3us.

3. KayuectBO noBepxHocTU. Yem OGonee
HeoQHOpPOAHA NOBEPXHOCTb, TEM ObICTpee
KOppOo3us.
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ITaTuHa Ha moBepXHOCTH NaMATHUKA B.®. KomuccapxkeBckou

JIkcneprusa, 2009.
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BHELWUHUE ®AKTOPbBI, BIIMAIOLLUE HA CKOPOCTDb
OBPA30BAHMA U COCTAB ATMOC®EPHOW NATUHbI

™y
= 50
—
"‘15:-} KoHueHTpauusa SO, = 10%
. BnaxHocTb Bo3ayxa u N =
KOFIN4eCTBO aTMOC(epPHbIX E‘ 0 L
ocagkoB S
D
. XMMnyeckum coctas ;: B
Bo3ayxa (Hanuuume TBepAbIX E 30 -
yacTtuu) =
S+
o
. Temnepatypa S
<20
. FocnoacTeBylOWMe BeTpa S
u b —
3
. BnusiHne cocraBa naTtuHbI N 70
N
BIINSIHUE OTHOCUTE/IbHOW BIAXHOCTH = B
BO3/]YXA HA CKOPOCTb KOPPO3UN MEAN & , [
Q3
X 0 25 50 75 700

i OCLmessras
Grrammocmre, %




OCHOBHbIM (PaKTOPOM KOPPO3MOHHOU arpecCnBHOCTM
He3arps3HeHHON aTMocdepPbl ABNAETCHA BMa)XHOCTb,
Xapaktepusyemasi ooLmMmM BpeEMEHEM HAXOXOEHUSA

BNa)XHOW MNSIEHKM HA NOBEPXHOCTU MeTarnna (4nMTenbHOCTbIO
yBraXkHeHNs1 NoBepxXHOCTU MeTanna) T
T=T,+T,+ T3+ T, + T

roe T, - NPOAOIMKUTENBLHOCTL A0XAA;

T, - NPOOOIIKUTENIBHOCTb TYMaHa;

T3 - NPOAOIMKNTENBHOCTL BbiNadeHUsA poChl;

T, - NPOOOIIKUTENBHOCTbL BbICbIXaHUA NOBEPXHOCTU MeTanna
nocrie Kaxaoro BbinageHnsa ocaakos;

Tg - NPOAOJTKUTENBbHOCTb OTTENESIN B 3MHUN nepmo spemeHun



BINUAHUE TEMMEPATYPbl HA CKOPOCTb ATMOC®EPHOWU KOPPO3UU

[1pn nepexone ot
oTpuuaTenbHbIX K
70 NONOXNUTENbHbIM
3HAYEHNAM
TemMneparypsbl
KOPPO3MOHHas
arpeccmBHOCTb
NoBbILLIAETCH
BCneacrTeune
NHTEHCUBHOCTHU
npoTeKkaHus
ANEKTPOXUMUNYECKUX
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Ternepamypa,’c B nanbHenwem
noBbILLEHNE

XapakTtepuctuka atmocdepsbl: 1 — cenbckas; 2 —
Mano3arpsA3HeHHas; 3 - NpoMbILWsIeHHasn TeMmneparypsbl
TOPMO3UT KOPPO3UKo

(Kanwuw, 1971)
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Koppo3noHHbIe NpuMecu 1 TBepable YacTuubl B aTMocdepe
Bosayxa ( CO,, SO,, SO, H,S, NH;, Cl,, HCI, NaCl, HNO3)

[a3bl nonagas B MNEHKY Brarm Ha MNOBEPXHOCTU
KOppoaupytoLero MeTanna, YyBenuuuMBalT  €e
9NIEKTPOMNPOBOAHOCTL W TUIPOCKOMUYHOCTL  MPOAYKTOB
koppo3un (Hanpumep, SO, HCI), pgencrteyor Kak
aenaccmeaTopbl (Hanpumep, HCI, SO,) wvnu
komnnekcoobpasosarenu (Hanpumep, NH;), a Takke Kak

KaToaHble aenondpusaTtopsl (Hanpumep SO, Cl,).



BNMUAHUE MAJbIX LOBABOK CONNAHON KUCNOThI
HA KOPPO3UIO MEOU
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MeToabl 3alunTbl MEeTansoB U CrjiaBoB
1. A3onAauma mMeTansna oT KOPPO3MOHHOU cpeAabil.

1.1 HemeTtannuyeckme NoKpbITUA: Nakn, Kpackn, amanu,
KOHCepBaLMOHHble CMa3Ku, co3gaHne UCKYCCTBEHHbIX
OKUCHbIX U COMneBbIX NIMEHOK.

2.1 MeTannunyeckne NokpbITUA: ranbBaHOMOKpPbITUA Cr,
NI, Cu, Cd, Zn; noBepxXHOCTHOE nermpoBaHue ans
yny4LleHnUsa naccuBmpyemMoCTH.

[Maccusupyemocms - nepexoo rnosepxHocmu Mmemarisia
8 raccusHoe COCMOsIHUE



2.00paboTka KOppPO3MOHHOW cpenbl C LESbo
YMEHbLLEHUA €€ arpeCcCMBHOCTW.

2.1 lesaktnBauua (Hanpnmep, obecKUCropoXmBaHme
BOOMNPOBOAHON CETU, YMEHbLUEHNE BPEOHbIX
BbIOPOCOB XMMUYECKNX NPeanpudaTMm B aTMocadepy).

2.2 BBegeHne nHrmnbntopoB-3amennnutenen Kopposun.



3. HaBsaA3biBaHMEe MeTansny Takoro afieKTpoaHOro
noTeHuuana, npu KOTOPpOM KOPPO3nsi CTAaHOBUTCS

NMMBo HEBO3MOXHOW, NMMOO CUIbHO 3aTOPMOXEHHOMW.
3.1 OnekTpoxmmMmuyeckas 3awmra- nongpmsauns metanna
NPUNOXEHHbIM N3BHE TOKOM [0 NoTeHumana, npm KOToOpom
KOppo3ns He BO3MOXHa.

3.2. [lpoTekTopHasa 3alwunTa- co3gaHne NCCKYCTBEHHOU
MUKponapbl, B KOTOPOW NPUCOEANHAEMBIN MPOTEKTOP CIYXUT
aHoOOM M pa3pyLlaeTcd, a 3almuiaemas KOHCTPYKLUKUA

KaTo4OM M He pa3pyLuaeTcs.
AHopa: Me-2e—Me**

(OKucneHue mMemarina)
Katoa: 1/20,+2e —0%
1/20,+H20+2e —20H-.
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ArnekmpoOHbIU nomeHyuarl . pa3HoCmMb 3/1EKMPUYECKUX [10MEHUUA108
MeXXOy MemasiZioM U pacmeopoM 3rieKkmposiuma
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Hoebili MemoO KOHCcepeayuu 6pPOH308bIX

MOHYME@HMOR8 - Mna3MeHHoe HaHeceHue
3aWumHo-deKopamueHo20 MOoKpPbIMuUsi
u3 okcudoe medu (aemop B.I. CopuH)

BoccmaHaennueaem Ha noeepxHocmu O6pOH308bIX
namMsimHUKOS8 crou us okcudoe mMeou,
cocmaesiIsiouwux ocHogy «b6Js1a2o0pOO0HOU» NamuHbI .

MemoO0d 6bi151 ycrnewHo rnpumMeHeH OJi1s1 COXpaHeHUs!
YHUKallbHbIX namssmHukoe CaHkm-llemepbypeaa.



OcHoO@8HbIe amanbl Memooa.

- Buxpeeasi oyucmka nogeepxHocmu MoHymeHma (mMoJibKO 8 Mecmax
HapyweHUss ucmopu4yecKol rnamuHabl),

- co30aHue 3awumHo-0eKapamueHOo20 MOKPbIMUSI C UCIMOJ/Ib308aHUEM
nna3MeHHO20 pacnbifIeHUs1 OKUCJIEHHbIX 8bICOKO OuCnepCHbIX
nopowkoe MelOu unu OpPOH3bI, XUMUYECKUU CcOCme KomopbIX
udeHmMu4YeH cocmaey criaea naMssimHuUKa,

- ycuJleHuUe 3awumHbix ceolicme MOKPbIMusi nymemM 3arnoJsiHeHusi rnop
nneHku 6eH3ompua30sioM (UH2ubuUMoOpPoOM KoOppo3uu),

- IpuUMeHeHuUe 6apbepHbIX C/I0€8 U3 CUHMeMmMuU4YeCKUX Usu npupoOHbIX
nosiumMepos (06bIYHO @80CK08) Onin1 mMo20 4Ymobbl 3awumumsb
co030aHHOe MOoKpbimue U3 okcudoe Medu om a2peccusHO20 BJIUSIHUS
OKpyXxaroueu cpeosbl.

lpeumywecmeo amo2o memoda — o6pamumMmocma.
lNMokpbimue Moxxem 6bImb 51e2K0 yOalleHo.



Hedocmamok Memooa. 3es1eHbilU Kapb6oHamHo-
cynbhamHbIU criou He ob6pa3yemcsi, 4YmMO YMeHbWwaem
deKkopamueHbIie ceolicmea MnoKpbImusi

|

Hoeble udeu :

Co30aHue dosicokusyu,ux KOHCepeaUyUOHHbIX
MOKpbIMuU, KOmopble MPonycKarom MOJIeKY 1bl KUCJI0p0o0a,
oKcudoe yeanepoda, azoma U 600bl, HO 3aKpbimbl OISl
KOPPO3UOHHbLIX azeHmoea. bydy4u nokpbima makum cJioem
noeepxHocmb 6pPOH308020 MOHYyMeHmMa 6ydem OmMKpbima
osnsi obpa3zoeaHusi 6n1a2opoOHOU NamuHbl, HO 3aKpbima OJisi

paszeumus dpyaux audoe ammMocgepHOU KOppo3uu.



Kpucrasiorpagpuueckue XxapakrepucTUKHA OCHOBHBIX MUHEPAJIOB NATUHbI

AT/Tcp H.g.ﬂ., A
Coenunenue CuHroHus o
70 a b C B
3.67- | 3.67-
CILIaB KyOHMuyeckas 0 3.65 364 364 90
KYIPUT KyOn4eckas 15 4.24 4.24 4.24 90
TEHOPHUT MOHOKJIMHHAaA 4.68 3.42 513 99.5
9.93
napaMeJIaKOHUT TEeTPArOHAJIbHASA 5.83 5.83 90
3.25
MAJIAXUT MOHOKJIMHHAS 9.50 11.94 98.7
.. 12.75 9.86 6.03
OpOIIAHTUT poMOuYeCKui 90
AHTJIEPUT poMOMYecKuit 8.25 12..01 6.04 90
HAHTOKHUT KyOHMueckas 5.416 5.416 5.416 90
ATAKAMHUT poMOuYecKas 6.892 9080 | 6.055 90

Koppo3nonnas miieHka uMeeT Xopoliee ClelJieHHe ¢ MeTAJIOM, KOIa KPUCTAINYeCcKasi peleTKa u
KO3((PUIMEHTHI TEPMHUYECKOI0 pacIIMpPeHUsT 00pa3yliuerocss CcoeIMHeHUs OIM3KM K
COOTBETCTBYIOIIIMM XapPAKTEPUCTHKAM MeTaJjlia.
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