OBYYAIOIIUE 3AJTAYHA 11O TEME KOPPO3M METAJIJIOB

3apaua 1. Bo3MoXxHa JI1 KOPPO3Hs CIIaBa, COCTOSIIETO U3 HUKENI U Meau: a) npu pH = 4;
6) mpu pH = 7? CocTaBbTe CXeMy MHUKPOTaIbBaHUUECKHUX JIEMEHTOB, BO3HUKAIOIIUX B MPOIIECCe
koppo3uu. CocTaBbTE ypaBHEHHS aHOTHOTO U KaTOTHOTO MIPOIIECCOB.

Pewenue. Kak mo00i OKHCINUTEILHO-BOCCTAHOBHUTEIIBHBIN IMPOIIECC, KOPPO3UsST BO3MOXKHA,
€CJI TIOTSHIMAJl OKUCIHUTENS OOJbIIe MOTEHIMANAa BOCCTAHOBUTENS (Eox > FEpoeer). OTCIONA
CIIETyeT, 4TO B MEPBYIO O4Yepeah OyAeT OKUCIATHCS, T.€. KOPPOAUPOBATH, METAIUI, MMEIOIIUN
MEHBIINHN 3JEKTPOAHBIA NOTEHUHUA. TaKuM METAJUIOM SBJISIETCS HUKEJIb:

E = -025B< E =+0,34 B

Ni%/Ni Cu*/Cu
a) OnpenenuM BO3MOKHOCTh Kopposuw rpu pH = 4.
[ToTenuman kucaopoaHoro 3aekTpoaa npu 298 K onuceiBaeTcsi ypaBHEHUEM:

E =1,23-0,059-pH = 1,23 - 0,059-4 = 0,994 B.

0,/20H"
HOTGHLII/IaJI BOAOPOJHOIO 3JICKTPOAa OIMUCBIBACTCA YPABHCHUCM

E
2HY JHy — _ 0,059-pH = -0,059-4=-0,236 B,

TaK Kak v < Eatre i, < Eo.on , TO KOPPO3HUsI BO3MOXHA U C TIOTJIONIEHUEM KUCIOPOa, U C
BBIJIETIEHHEM BOzoposa. Ilpu pH < 7 cpema Kuchoas M B pacTBOpE NPHUCYTCTBYIOT HOHBI H',
TI03TOMY KOPPO3Hs POTEKAET C BBIIEIEHHEM MONIEKYIAPHOTo Bojopoaa: 2H ' + 26— H,T

Cxema mukporaimbBaHudeckoro asnementa: Ni | H,O, H |Cu. AHozmoMm OyAeT HHKENb, a
KaTOJOM - ME[lb, CJIE0BATEIbHO, IPOTEKAIOT IPOLIECCHI:

(-): Ni—2e — Ni*"

(+): 2H" +2e — H,
0) Onpenennm BO3MOXHOCTH Koppo3uu ripu pH = 7.
[ToTenmuan kucaopoaHoro 3ekTpoaa npu 298 K onuceiBaeTcsi ypaBHEHUEM:

E ~=1,23-0,059pH = 1,23 - 0,059-7= 0,817 B.
0,/20H
HOTCHLII/IaJI BOAOPOJHOIO SJICKTPOJAa PAaCCUUTHIBACTCA HA OCHOBAHUU YPAaBHCHUSA:
E =—-0,059pH =-0,059-7=-0,413 B,

2H"/H,

< <
TaK Kak EZHWL[2 E o EOZ/QOH,, TO KOpPpPO3UsI BO3MOJKHA TOJIBKO C IOIJIOIIEHUEM

KHUCJIOpOJa, 1 HEBO3MOKHA ¢ BblAeneHueM Bojpopoaa. Ho mpu pH > 7 xoppo3us mpotekaer ¢
MOTJIOIICHUEM KHUCTIOpOa:
0,+2H,0 + 4 — 40H .
Cxema MUKpoOraibBaHM4ECKOro sjemeHTta: Ni |Oz, H,O |Cu. Hukens Oyner anomom, a
Meab — KaTooM. [IpoTekatot nmpoieccsl:

(-): Ni - 2e — Ni*"
(+): O, +4e + 2H,0 — 40H"

3anaua 2. Bo3MoXkHa JIn KOPPO3Us CILIABA, COCTOSIIETO U3 MEIKOAUCIEPCHBIX KPUCTAIIOB
BHUCMYTa U CBHHLA: a) B a3pUpyeMoii Boje; 0) B M30JIMPOBAHHOM OT BO3JyXa COCYZAE C BOAOMN?
Jns cpenbl, B KOTOpOH KOppO3Msl BO3MOXHA, COCTaBbTE CXEMY MUKpPOTalbBaHUYECKHX
3JIEMEHTOB, BO3HUKAIOILIMX B IIporecce koppo3uu. CocTaBbTe ypaBHEHHS aHOJHOI'O U KaTOAHOTO
IPOILIECCOB U CYMMapHOE ypaBHEHHE IpolLiecca KOPPO3UH.

Pewenue. Kax 1100601 OKUCIUTETHbHO-BOCCTAHOBUTENBHBINA MPOIECC, KOPPO3HsI BO3MOKHA,
€CIIM TIOTEHIMAJ OKUCIUTENsS OOJbIlle MOTEHIMada BOCCTAHOBHUTENS (Eox > Epoeer). OTCIOAA
CJIeZlyeT, 4TO B IEPBYIO Oodepelb OyleT OKUCIATHCS, T.€. KOPPOAMPOBATH, METAJLI, UMEIOIUI
MEHBIINHA 3JIEKTPOIHBIA MOTEHIMAI. TakuM METajUIOM B JIaHHOM IpHMepe SBIsETCS CBHUHEI (

E...=-013B<E_ =+022B).

Pb2/Pb
o . +
a) B a:)ppreMOI/I BOAC U3 I[ByX BO3MOXHBIX OKHCJIHUTCICH — HMOHA BO,I[OpOIIa BOIbI H u
paCTBOpeHHOFO B BOJIC KI/ICHOpO,Z[a 02 — 60Hee CUJIBHBIM OKHCJIUTCIICM ABJISACTCS KI/ICJ'IOpO,Z[, TakK
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KaK ero noreHuuain Oonsiue (B HelitpaneHoii cpexe E = +0,81 B > E,.. = -0,41 B).
2 2

Koppo3sust Bo3amoskHa, Tak Kak Eq = 10,81 B > Eyoeer = —0,13 B. Cxema MUKpOTaibBaHUYECKOTO
3JICMCHTA!
Pb | 0, H,O | Bi
AHOJIOM SIBJISIETCSI HUKEIIb, KATOJIOM — MeJlb. [IpoTeKaroT mpoIiecchl:

(-): Pb —2e — Pb*",
(+)I 0O, +4e +2H,0 — 40H .

[TpoxykTOoM KOppo3uu OyneT sSBiIAThCs ruapokcu] ceunna Pb(OH)s,.
0) B orcyTcTBHE KHCIIOpOAa €AMHCTBEHHBIM OKHCIUTEIEM MOTJIH Obl OBITH MOHBI BOJOPO/IA
u3 Bobl. Ho mockonbky Eox = —0,41 B < Egoeer = —0,13 B, Koppo3usi HEBO3MOKHa.

3anaua 3. [logbepure KaToOAHOE MOKPHITHE JIJIS CIIABA, COCTOSIIETO M3 KOOAIbTa U HUKEIIS,
npu pH = 9,5. Hanumure ypaBHEHHs] aHOJHOTO M KaTOJHOI'O IPOIIECCOB: a) 0e3 HapyIeHUs
IIEJIOCTHOCTH TTOKPBITHSI; 0) IPH HAPYIICHHUH IIEJIOCTHOCTH MTOKPBITHSI.
Pewenue. KarogHoe MOKpPBITHE — 3TO METaUl, y KOTOPOTO S3JEKTPOAHBIA MOTEHIHAI
0o0JIbIIIE AIEKTPOJHOTO MOTEHIMANIA U31enus. M3nenue npeacrapisieT coO0# CIUIaB, COCTOSIINN
13 K0oOajgbTa U HUKEIA (ECO2+ =028 B < E o = —0,25 B), cnenoBaTenbHO, 3JIEKTPOIHBINA

MMOTCHIHAI IIOKPBITUA HOJIKCH ObITh OOJbIIE INOTCHIIMAJIa HHUKEJIA. HaHpHMep, B Ka4dC€CTBC
e, = 0,337 B,

a) Ecnu mokpeiTHe HE HapylieHO, TO C OKpYXKalolled cpeloil KOHTaKTUPYET TOJBKO
MOKPBITHE, a 3AIMINAEMOE H3JIeJMe HE paspymaerca. Melb UMEET MOJIOKUTEIbHOE 3HAYEHUE
AJIEKTPOJIHOTO MOTEHIIMaNa, CJIeI0OBATEIbHO, OKUCIATECA 0e3 HarpeBaHus U B orcyrcTtBun CO,
HE JIOJIKHA.

0) Ecin HapymuTh LIETOCTHOCTH MOKPBITUS, TO C OKPY’KaIOLIEH Cpeqod KOHTaKTUPYIOT U
MOKPBITHE, U camo uzjaenue. B mepByro ouepeab OyAeT OKHUCIATHCS, T.€. KOPPOAUPOBATH,
METAJLJI, UMEIOIINI MEHBIIUN 3JIEKTPOJHBIA MOTEHIMAN. TakKuM METa/IOM B JAHHOM MNpHUMEPE
SIBIISIETCS] KOOAJBT:

(£,

KaTOJAHOI'O IMOKPBITHUA MOXKXHO B35Th MC/Ib: EC

=-028B<E =-025B<E, =+0,337 B).

0*/Co Ni** I Ni W/ Cu

IIpoTekaroT nMpoueccsl:
a"on: Co—2e — C02+,
karox: O, +4e +2H,O — 40H".

3agaua 4. HanumuTe ypaBHEHHs SJEKTPOJHBIX peakUuid mpu dekTposamure criaBa Cd —
Cunpu pH ="7.

Pewenue. B ocHOBE AIEKTPO3AIIUTHI JEKHUT MPOIECC EeKTpoian3a. CyTh 3IEKTPO3aIIUThI
CBOJUTCS K CIEAYIIEeMY: K KaToay, OTPHIATEIIbHOMY IIOJIOCY BHEIIHET0 WCTOYHHMKA
MOCTOSIHHOTO TOKA, MPUCOEAUHSAIOT 3alllMIIaeMbld MeTayl. Tak Kak cpena HeuTpajibHas, TO B
KaueCTBE AJIEKTPOJINTA MOXKHO B3ATh pacTBOp Na,SOy:

Na,SO; — 2Na" + SO,*

B pesynbrare, mpu osnektposamute uznenus (Cd — Cu) uayr peakuuu Kak MpH
AJIEKTPOJIM3E€ BOJHOIO PacTBOpa 3JEKTPOJIUTA, B COCTAB KOTOPOrO BXOJAT KaTHOH MeTtaia [
IPYIIBI U KACIOPOJACOAEPKAINI aHUOH:

K(): 2H,0 +2e — H,T +20H"

A(+): 2H,0—4e — O, +4H"



