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1. BBenenue

AKTYaJIbHOCTH PadoThI

AKTYyaJIbHOCTh JJIEKTpPOJN3a OOBSICHSIETCS TeM, YTO MHOTHE BEIIeCTBa
MOJIy4aroT UMEHHO 3TUM criocobom. Hanpumep, Takue 3eMEeHTbI, KaK HUKEIb,
HaTpPUM, YWCTBIA BOLOPOA W JAPYIHE, IOIYYarOT TOJBKO C IIOMOIUBIO 3TOrO
Merona. Kpome TOro ¢ moMomiplo 31€KTpOJIM3a OTHOCHUTENBHO JIETKO MOYKHO
MOJIyYUTh YHUCTBIE METAJJIbl, MAaccoBas JOJII CAMOT0 3JEMEHTa B KOTOPBIX
CTPEMHTCS K CTa IPOLEHTaM. B IPOMBIIIJIEHHOCTH AJIOMUHHM U MeAb B
OOJBIIMHCTBE CIIy4aeB MOJYy4alOT HMMEHHO 3JeKTpoiu3oM. lIpenmyiiectBo
3TOr0 Crocodba B OTHOCUTENBHOW JenieBu3He M mnpoctore. OmHAKO 4YTOOBI
POM3BOACTBO OBbLIO HamOOJee BBITOJHBIM: C HAWUMEHBUIMMH H3AEP>KKaMU
AIIEKTPUYECTBA M C HAMOOJBIIMM BBIXOJOM MPOAYKIHH, — HEOOXOAUMO
YUUTBHIBATh pPa3IUyHble (HAKTOPbI, BIUSIOUIME HA KOJUYECTBO U KayeCTBO
OPOAYKTOB d3JeKTposiu3a (Cuja TOKa, IUIOTHOCTh TOKa, TeMmIeparypa
AIIEKTPOJIUTA, MATEPHUAIT AJIEKTPOIOB U TIp.).

DNEeKTpOXUMHUS KaK HayKa JOCTaTOYHO MOJIOZIa, OHA cPOPMHUpPOBAIACh HA
pyoexxe XVIII u XIX BekoB. Tosbko B Hayaje MO3ampoILIor0 CTOJIETHS ObLIO
YCTAHOBJICHO, 4YTO IIPU NPOXOXKACHUU DIIEKTPUYECKOIO TOKA 4YEpe3 BOJIHBIC
pPacTBOPBI COJIEW, NMPOUCXOIAT XHMHUYECKHUE IPEBPALLECHMs, YTO NPUBOIUAT K
00pa3oBaHUI0 HOBBIX BellecTB. M TOIbKO B Hayaje MPOILJIOro BeKa BO3HHUKIIA
JIIEKTPOXMMHSI — HAyYHOE HAIPABICHHE 110 M3YyYECHUIO DIIEKTPOXUMHUYECKHUX

IIpoIECCOB B paCTBOpaAxX M paciljiaBax BCIICCTB.

3agaum padoThI

1. AHanu3 Hay4HOI TUTEpaTyphl MO JaHHOU mpobieme.
2. PaccMmoTpeTs siBeHUE 3MIEKTPOIN3a Kak Croco0 MOTyYEeHUsT METAIIOB B
IIPOMBIIIEHHOCTH.



Hean padoTsl

HccnenoBathb mponecc QJICKTPOJIN3a )41 €ro IIPUMCHCHUC B

IMPOMBIIIJICHHOCTH.

2. DaexkTpoJus

2.1. Kparkas undgopmanus 00 31eKTpoJIn3e

DnexTponu3 (OT MEKTPO- M rpedeckoro lysis — paslioxkeHue, pacTBOPEHHE,
pacnan) — (UBHKO-XUMUYECKUN, OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIN TMPOIIECC,
COCTOSIIIMK B BBIJCICHUM Ha OJIIEKTPOJaX COCTABHBIX 4YacTe pacTBOPEHHBIX
BEIIECTB WJIN JPYTUX BEIIECTB, SIBISIOMINXCS PE3yAbTaTOM BTOPUYHBIX pPEaKIUi Ha
AIIEKTPOAaX, KOTOPHI BO3HUKAET MPHU MPOXOKICHUH IEKTPUUIECKOTO TOKa depes
pacTBOp TMOO pacIuIaB IEKTPOIIUTA.

DNEeKTpoNIN3 TMPOTEKaeT TOJNBKO B TeX Cpeaax, KOTOpbIe MPOBOISAT
AMeKTpUIecKuil TOK. CroCOOHOCTBIO MPOBOIUTH TOK OOJAJAIOT TakKKe BOTHBIC
pPacTBOPbI OCHOBAHUM U COJIEN. be3BOIHBIE KUCIOTHI — OYEHD IIJIOXHUE TPOBOIHUKH,
HO BOJHBIC PACTBOPHI KHCIOT XOPOIIO TPOBOAST TOK. PacTBOpBI KHCIOT,
OCHOBaHHUW M COJiell B APYTrUX XUAKOCTIX B OONBIIMHCTBE CIy4aeB TOKa HE
IPOBOJAT, HO H OCMOTHMYECKOE JaBIIEHWE TaKUX pACTBOPOB OKa3bIBAETCS
HOpPMAaJIbHBIM, COBEPIIEHHO TOYHO TaK K€ HE TPOBOIAT TOKa BOJIHBIC PACTBOPBI
caxapa, CUpTa, IIMIEpUHA U JPYTHEe PacTBOPHI C HOPMAaJbHBIM OCMOTHYECKUM
JTaBJIICHHUEM.

DNEeKTPUYECKUIA TOK, MPOXO/S Y€PE3 PaCTBOPHI, BHI3BIBAET B HUX, TaK KE KaK
U B paciuiaBax, XUMUYECKHE U3MEHEHHs, BRIPAXKAIOIIUECS B TOM, YTO U3 PACTBOPOB
BBIJICTISIIOTCS TPOAYKTHI Pa3JIOKEHHS paCTBOPEHHOTO BEIIECTBA WIIH PACTBOPUTEIIS.
BemectBa, pacTBOpbI KOTOPBIX MPOBOJAT SJACKTPUUECKHUM TOK, TOTYUYHIIA HA3BAHUS

SJICKTPOJIMTOB. 9J’ICKTpOJ’II/ITaMI/I SABJIIFOTCA KHCJIIOTBI, OCHOBAaHHSA U COJIH.



2.2. Hcropus OTKpbITHS

OTKpBITHE 2IEKTPOIN3a CTAJO BO3MOXKHBIM TOJIBKO JIMIIbL IOCIE CO3IAHMS
BOJIET Oarapeu rampBaHWYecKuX dneMeHToB (1799). Mmenno torma Obutn
ornpezeseHbl TpoOJeMbl, PELIEHUE KOTOPHIX BBIBEJIO HAa HOBBIM YPOBEHb TEOPHIO
IEKTPOXUMHU. TONMYKOM IIs CO34aHUS M PA3BUTHSA JJIEKTPOXUMMHUM KaK HayKd
nociykuio cosfganue B 1799 1. urtanbsHckuM ¢usukoM A. Bomsrom "BombTOBa
cTonba" — mepBOoro B MCTOPUM YEJIOBEUECTBA XMMHUYECKOIO HCTOYHMKA TOKa, a
TaK>Ke OIBITHI UTAIBIHCKOTO (pu3mosora JI. 'anbpBanu.

B 1800-m rogy anmmumiickue wuccnenoBarenn Huxonscon u Kapieinb
OTKPBLIN AIEKTPOJIM3: OHU YCTAHOBUIIM, YTO IIPU IPOXOKIECHUU ITOCTOSIHHOTO TOKA
B BOJE€ WM BOJHBIX pacTBOpax BOAA pa3jiaraeTcsi Ha BOAOPOJA M KHCIOPOI.
Kapneisib 1 HUKOIBCOH MOIHECIN 3IIEKTPOIbI K IMOBEPXHOCTH BOJBI, HAJIIMTOW B
crakaH. OHM yXe 3Halu, YTO BOJBTOB CTOJAO JaeT HUCKpy JIMUIb IIpU
HEIMOCPEICTBEHHOM KOHTAKT€ C HCIBITYEMBIM MPOBOJHUKOM, ITO3TOMY HE OYEHb
YAUBWINCH OTCYTCTBUIO UCKpbI. He ObLI0 UCKPBI M IPU MOTPYKEHUU DJIEKTPOIOB B
BOJy. DTO MOXKHO OBLIO OOBSCHUTH HEJOCTATOYHOW SHEPrueil cronda, HO BAPYT
IPOM30ILIO HEYTO COBEPIICHHO HemkuaaHHoe. (O0a 3eKTpora NOKPHUIMCH
ny3bIppKaMU. 3aTeM Iy3bIpbKH NOOEXKaIu BBEpX. M3 BOJbI BBIICIUINCH Ia3bl, UMU
OKa3aJIuCh KHUCIOpoA H Boaopod. Kwucimopon Bbeyaenuics y HNPOBOJHUKA,
COEIMHEHHOTO C MEJIHBIM I0JIFOCOM OaTapen, BOAOPOJ — Y LIMHKOBOTO.

OTKphITHE DBIIEKTpOJNIM3a — TaK CTajdd Ha3blBaTh pA3JIOKEHHUE BOJBI
AIIEKTPUYECKUM TOKOM — OBUIO PE3yJAbTaTOM CHUCTEMATHYECKUX MPOJTYMaHHBIX
HOUCKOB. DTO OBUIO NEPBOE MPAKTUUYECKOE HUCIOJIb30BAaHHME HOBOTO HMCTOYHHUKA
DIIEKTPUYECKOM dBHepruu, npuHecmee A. Kapneinmro wu Y. Huxoncony
3aCIIy’KeHHYIO ciaBy. UyTb no3aHee JIeBr MpoBes JIEKTPOJIA3 BOABI U ITOATBEPANIT

(bakT pa3aoKeHus €€ Ha BOJIOPOJ U KUCIOPO (PUCYHOK 1).
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Pucynok 1. PaznoxxeHue Boabl Ha BOJOPO U KHCIOPO.

C nmera 1832 r. dapaxaeit Bce Ooibilie W OOJBbIIE 3aTyMbIBAJICS HaJ
XUMHUYECKUM JEHUCTBUEM DJIEKTpHUYEeCKoro Toka. OH 4YyBCTBOBajd, 4YTO 37€Ch
JOJKHO OBITh 3aKIIOYEHO HEYTO TIyOOKOEe, W PEelmmyl BO YTO OBl TO HU CTajo
JIOKOTIaThCs 10 ATUX T1yOuH. [lepBbie ONbITHI OBLIN MPOCTHIMU, HO OHU TTO3BOJIHIIH
®dapaziero onpeAeIuTh IPOorpaMMy U MOCIEA0BATENbHOCTh UCCIEOBAHUM.

CHavasia OH BBISICHWJI HaJMYUE XUMHUYECKOTO JCHCTBUS DIIEKTPUUYECKOTO
ToKa. MaJIeHbKYI0 KYypKYMOBYIO OyMa)XKy, CMOYEHHYIO pacTBOpOM cyib(dara
HaTpWsi, OH TOMECTWJI OJHHM KOHIIOM IPOTUB OCTPHUS Pa3psIHOTO TPOBOIA
AJIEKTPUYECKONM MaiuHbl. J[pyroil ee KOHEIl COEAMHUI CO BTOPBIM MPOBOAOM
marmuHbl. «llocie copoka wiam mATHIECSITH 00OPOTOB MAIIMHBI KOHEI OyMaXKH,
oOpallleHHBIf K OCTpHUIO, OBLUT OKpalleH Onarogaps NPUCYTCTBUIO CBOOOIHOMN
nienoun», — 3anucal oH. Ho BbI3BaH M OOHapy>KeHHBIM S()QPEKT TOJIBKO
JIEUCTBUEM TOKa?

BunousMenssi 00bEKT MCCIIEIOBaHMS, OH IPOJIENIall OIBIT, B KOTOPOM «HE
JOTYCKaJOCh METAJNTMYECKOTO COCAMHEHHUs C paszjiaraéMbiM BelecTBoM». Ha
JUCTOYEK KypKyMOBOW OyMa)XKu ObUI MOJOXKEH TaKOM K€ JIMCTOYEK JIAKMYCOBOM

Oymaxku, 0o0e OBLIM CMOYEHBI pacTBOpoM cyib(dara HaTpusa. Ha HexoTopom
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pPacCTOSIHUM OT KOHIIOB OyMa)Ke€K OBLIM YKPEIUIEHBI OCTPHS, OIHO M3 KOTOPBIX
OBUIO CBSI3aHO C KOHAYKTOPOM MAIIMHBI, & JAPYro€ — C pas3psIHbIM IPOBOJOM.
Uepe3 HEKOTOpoe BpeMs IMOce BpalleHUs MAaIIMHbl <JIeJIaJOCh OYEBUIHBIM
pa3ioKeHue, TaK KaK KOHEI| JJAKMyCOBOW OyMaKKM KpacHEN OT BbIAEJIMBILIEHCS
KHCIIOTBI, a KOHEll KypKyMOBOW OKpamMBajicsi OT THOJOOHOro e U
OJTHOBPEMEHHOTO BBIJICICHUS IIETOUNY.

®dapaneit 3anucan: «Kucinora coOupaeTcs OKOJIO OTPUIIATENIBHOTO KOHIA, a
1IeJIOYb — OKOJIO MOJOXKHUTENbHOTO». Pe3ynbrarsl Oosiee MO3AHUX MCCIEIOBAHUM,
3aBepiIeHHbIX Maiikiom @apaneem B 1833 1, Obuin cPOpMyIHMpOBaHBI B BHUE
CJIEIYIOLIUX 3aKOHOB:

1. Macca oOpasyrolierocsi mpu 3J€KTPOJIU3€ BEIeCTBA MPONOPLHUOHATIbHA

KOJIMYECTBY MPOIIEIIETO YEPE3 PACTBOP WIEKTPUUECTBA.

DTOT 3aKOH BBITEKAET M3 CYIIHOCTU 3JeKTposin3a. Kak yxxke roBopuiioch, B
MECT€ CONPUKOCHOBEHMSI METaJJIa C PACTBOPOM MPOUCXOAUT ANEKTPOXUMHUUECKUN
IPOLIECC — B3aMMOJECHCTBHE HMOHOB MJIM MOJIEKYJ 3JIEKTPOJIIMTA C AJIEKTPOHAMU
MeTajula, TaK YTO »JIIEKTPOJIMTHUYECKOEe O0pa3oBaHUE BEIIECTBA SIBISETCA
PE3YABTATOM 3TOTO Ipolecca. SICHO, YTO KOJIMYECTBO BEILECTBA, MOIYYatOLIErocs
y DIEeKTpoAa, Bcerga OyleT NpONOPLMOHAIBHO YHUCIY MNPOMISNIIUX MO UEeNu
AIIEKTPOHOB, T.€. KOJIMYECTBY JIEKTPUUYECTBA.

2. Tlpu »>nexTponause pazduyHbIX XHUMHYECKUX COEIMHEHH paBHbIE
KOJIMYECTBA  DJIEKTPUYECTBA  MPUBOASAT K  DIIEKTPOXUMHYECKOMY
[PEBPAILICHUIO SKBUBAJICHTHBIX KOJIMYECTB BEIIECTBA.

K KoHIly ceMuAecAThIX TOJOB 3JEKTPOXUMHUS  pas3leiwiach Ha  JIBa
CaMOCTOSITENIbHBIX pa3jiesia: MOHUKY, U3YHAIOUIYIO SIBJICHUS 3JIEKTPOIPOBOAHOCTH U
JBUKEHUS 3apsSDKCHHBIX YacTHL IO BO3ACHCTBUEM 3JIEKTPUYECKOTO MOJS; H
AIIEKTPOMKY, H3YYAIOUIYIO SIBJICHUS, MPOUCXONAIIME HEMOCPEACTBEHHO Ha
MOBEPXHOCTU JJIEKTPOJOB, KOTJA Yepe3 TPaHMILy SIIEKTPOA-PAcTBOp (pacruiaB)
IPOTEKAET AIEKTPUUYECKUI TOK. XMMHUYECKHE MPEBPALLEHUsS, NPOUCXOIAIIUE PU
BO3/ICHCTBUU AIIEKTPUUYECKOTO TOKa Ha BEIIECTBA, Ha3bIBAIOTCS

SJICKTPOJIUTHYCCKUMMU.



2.3. Yd4eHsble, HccJIeI0BABIINE IEKTPOJIN3

Pucynoxk 2. T'emdpu Jleu. Pucynok 3. Yunesam Hukonscon

Pucynok 4. Tomac Kapeiinb Pucynok 5. Maiikn @apanei



3. IIpoueccsl IeKTpoIM3a

DNEeKTponu3 BKIIOYAET JBa IMpollecca: KATOAHBIA M aHOAHBIM. AHOX

ABIACTCA OKHCIHUTEICM, a KaTO — BOCCTAaHOBUTCIICM.

3.1. Karoaublii mpouecc

Ha Karoze BOCCTAHABJIMBAIOTCS KAaTHOHBI. CHavaina OyayT
BOCCTaHaBJIMBATbCSl TE€ KAaTUOHBI, KOTOpbIE CHJIbHEE MPUTATUBAIOT K cebe
3neKTpoHbl. CIOCOOHOCTh KATHOHOB METAJNIOB K BOCCTAHOBIICHUIO OMPEACNAETCS
NOJIOXKEHUEM MeETaJljla B JJIEKTPOXUMHUYECKOM psiny HanpsbkeHuid. [Ipu mpoumx
PaBHBIX YCJIOBUSX MOHBI METAJJIOB BOCCTAHABIMBAIOTCS HA KaTO/E TEM JIErue, 4Yem
MEHEE aKTUBEH METAJLI, YEM JIaJIblIE€ BIPABO OH PACIOIOKEH B PSly HANPSIKEHUN.

Ecin mnnactuHy Mertaiia, MOTPYXKEHHYIO B pacTBOp €ro COlIM €
KOHLIEHTpalle HOHOB MeTauia | MOJb/1  COEAMHHUTh CO CTaHIAApTHBIM
BOJIOPOAHBIM 3JIEKTPOJIOM, TO 3JEKTPOJABHIKYIIASl CHJIA TAKOTO TaJbBaHUYECKOIO
aneMeHTa, u3MepeHHas npu 25°C, U ABISETCS CTaHAAPTHBIM AJIEKTPOJHBIM
NOTEHLMAJIOM MeTa/Ula. 3HAYEHUS IEKTPOAHBIX MOTEHLMAIOB OIPENEISIOT IO
OTHOILIEHUIO K MPUHATOMY 3a HOJIb MOTEHIMATYy Bojgopoaa. Iloatomy anekrpoaHbie
HNOTEHIMAbl UMEIOT MOJIOKUTEIbHBIA WM OTpULATENbHBIM 3HAaK. UeM aKkThBHEE
METaJjul, TEM MEHBIINUM OYZIET €r0o IEKTPOJHbINA NOTEHIIHAIL.

DNEeKTPOXUMUYECKUHN PsI/T HAPSKEHUI METAJUIOB UMEET CIICAYIOLUMN BUA:

Li, K, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Sn, Pb, H, Cu, Hg, Ag, Pt, Au

1) KatrnoHsl MeTaJIOB, UMEIOIINE IEKTPOIHBIN MOTEHIIMAT 00JIe€ BHICOKHUI,
+ o
4yeM y MOHOB Boaopona H' (B psiay HampsbKeHUM 3T MeTasuibl cTOST mocie Hj),
MIPY AJIEKTPOJIN3E MPAKTUUECKU MOJHOCTHIO BOCCTAHABIMBAKOTCS HA KaTOJE:

Cu'+2e —»Cu

2) Karuonsl MeTamioB, HMEIOIIME HU3KYI0 BEJIMYMHY 3JIEKTPOJHOTO
9



norcHouaa (OT Ha4dalla psgala HAIPAKCHHUA 110 aJIIOMUHUU BKJHO‘-II/ITeJIBHO), HC
BOCCTAaHABJIMBAIOTCS Ha KaTroJA€ M OCTAKOTCA B pPaCTBOPC, HA KATOAC UACT IIPOLCCC

SJIICKTPOXUMHYCCKOI0 BOCCTAHOBJICHHWA BOAOPOAA U3 MOJICKYJI BOABI:

2H,0 +2¢ — H, +20H

3) KatnoHbsl MeTayiioB, UMEIOLIUE SJICKTPOAHBIN MOTEHIHA HUXKE, YEM Y
+ 3+
noHOB Bojopoaa (H'), HO Beiie, yeM y MOHOB amoMuHusa (Al”"), T.e cTosImx
2+ n+
Mexay Zn- — Me <« H,, npu snexrponnse BOCCTAHABIMBAIOTCSA Ha KaToIe

OJTHOBPEMEHHO C BOJOPOJIOM.

Fe’" + 3¢ — Fe’

2H,0 +2¢ — H, +20H

Takum O6p330M, XapaKTEep KaTOAHOIO Iponecca IpH 3JICKTPOIU3C BOAHBIX
pacTBOpPOB QJICKTPOJIMTOB OIIPCACIIACTCA, IMpCKIC BCCTO, ITOJIOKCHHUEM

COOTBCTCTBYIOLICIO METAJIJIa B PAAY HAIIPSAKCHHUA.

3.2. AHOOHBIN mpoecc

[Ipyu >7€KTPOIKM3€e BEIIECTB MCIOIB3YIOTCS MHEPTHBLIE MM HEPACTBOPUMBIE
aHoibl (rpadUTOBBIE, IUIATUHOBBIE, UPUAUEBBIE), KOTOPHIE CIIyXKaT TOJIBKO IS
nepeaaynd dIEKTPOHOB, M PACTBOPMMBIE AHOMBI, OKHCIISAIOIINECS B MPOLECCE
5JIEKTPOJIM3a JI€rue, YeM aHWOHBI (M3 LMHKA, HUKENs, cepebpa, Mead M APYrux
METaJLJIOB).

1) Anmoms Geckucmopomusix kuciaor (S, I, Br, CI') mpm wux
JOCTaTOYHOM KOHIIEHTPALUK JIETKO OKHCIIAIOTCA IO COOTBETCTBYIOLIMX MPOCTBIX
BEIIECTB.

2) llpm DIIEKTPOJIN3E BOJIHBIX pacTBOpOB LIEI0Y€EN,
10



KUCJIOPOACOAEPKAIMX KHUCIOT M MX COJIEd, a TaKXKE IUIABUKOBOM KHCIIOTBI U
(GTOPUIOB TPOUCXOIUT DIEKTPOXUMHUUYECKOE OKHUCICHHE BOABI C BBIICICHUE

KHUCJIOpOAa:

PH< 7katon 24" +2¢ — HY

- l _
WL H,o0—2H?t +-0, +22,

PH> 7KkaTol 2H,0+2F — HY+20H"

. _ ! _
WL HoH™ = 2H,0 +-0,+22.

B pactBopax w® pacruiaBax = pa3iIMYHBIX  AJIEKTPOIHMTOB  UMEIOTCS
pPa3HOMMEHHBIE 10 3HAKy WOHBI, T. €. KATHOHBI U aHUOHBI, KOTOPHIE HAXOIATCS B
Xa0THYECKOM JNBIKeHHH. Ho, ecmu B TakoW pacijiaB 3JIEKTPOIHUTA, HAIpUMED,
pacruiaB xjopuaa Harpus NaCl, omycTUTh 3IEKTPOABI U MPOIMYCKATh IMOCTOSHHBIN
NEKTPUYECKUH TOK, TO KaTHOHBI Na' GylyT ABHrathes K KaToy, a aHuonsl CI — k
aHoxy. Ha xarone snekTponmn3epa mporCXOAUT MPOIECC BOCCTAHOBICHUSI KATHOHOB
Na' anekTpoHaMH BHEIIHET0 HCTOUHUKA TOKA:

Na“+e =Na’

Ha anome wmmer mpoliecc OKHCICHHS aHHOHOB XJIOpa, MPUYEM OTPHIB
U30BITOYHBIX 371€KTPOHOB OT Cl  OCYyIIECTBIETCS 3a CYET SHEPIMH BHEIIHETO
UCTOYHHKA TOKA:

Cl -e =CI’

Brigenstonuecs 3MeKTpOHEHTpaAIbHBIE aTOMBI XJIOpa COCAUHSIIOTCS MEXKIY
coboii, oopazys monekysipabiii xjaop: Cl + Cl = Cl,, KOTOpbIi U BBIAEISICTCS Ha
aHoje. B ciywae, korma AMEKTpONM3y MOABEPraeTCs paciiaB ¢ HECKOJIbKUMU

Pa3IMYHBIMHU KaTHMOHaMM, TO B IICPBYIO O4YCPCAb BOCCTAHABIMBAIOTCA KAaTHOHBI

11



METAJIOB C OOJIBIINM 3HAYEHUEM 3JIEKTPOIHOTO MOTEHIIMANA. DIEKTPOIN3 BOIHBIX
pPacTBOPOB 3JIEKTPOJIUTOB MPOTEKAET HAMHOIO CJIOXHEE, YEM paciiaBoB. Jleno B
TOM, YTO BOZA, XOTS U B MaJIOM CTENEHU, HO TUCCOLUUPYET HA KATUOHBI BOAOPOAA
Y TUJIPOKCUA-aHUOHBI. [103TOMY B BOJHBIX PaCTBOpPAaxX AIEKTPOIIUTOB, KPOME HOHOB
AJIEKTPOJIUTA, BCErAa OyayT HAXOAUThCS W HMOHBI BOABI, KOTOPHIE TOXE MOTYT
OKHUCJIATBCS U BOCCTAHABIIMBAThHCS HA AIEKTPOJIAX.

Jlsiss Toro 4ToOBI MPOTEKAJ MPOLIECC AIEKTPOIN3a, PA3HOCTh MOTEHIUAJIOB,
IPUIIOKEHHAS! K 3JIEKTPOAAM, JTOJIKHA ObITh HE MEHbILIE HEKOTOPOIl ONpeaeeHHON
BEJIMYMHBI, XapakTepHOW Juisi 3TOro npouecca. HanmeHslnas pa3HOCTb
NOTEHIIMATIOB, HEoOXoAuMas IJsl MPOBEACHMS JTaHHOTO Ipoliecca 3JIEKTPOIIN3a,
Ha3bIBACTCSl IOTEHLMAJIOM PpAa3JIOKEHUS WM HAIPSDKEHHUEM pasjioKeHus. OTa
BEJIMUMHA OOBIYHO BBIpa)kaeTcsl B BoJbTax U paBHa JJIC sneMeHTa, MOCTPOEHHOTO
Ha MPOJyKTaX IEKTPOJIU3aA.

[loreHunanbsl pa3loKEHUS HAXOAAT OMNBITHBIM myTeM. IloTeHuumansl
paznoxkenuss mnpocteix BemectB (HI, HBr, HCI) moutu coBmamaror ¢ wux
CTaHJAPTHBIMU NOTEHIMATaMHU. MeHee OTYETIIMBO 3TO COBIAJICHNE HAOMI0NAaeTCs B
OoJiee CIOKHBIX CIydasx.

Kak yka3aHO BbllIE, TPOLECCHl, MPOTEKAOIME B TraJlbBaHUYECKUX
AJIEMEHTAaX W MPU DJIEKTPOJIU3E, SBISAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU.
Ho ux HampaBieHHOCTh B OOOHMX COIMOCTAaBISIEMBIX CIydyasx B3aUMHO OOpaTHasl.
CrnenoBarenbHO, Ui MPOBEACHUS DJIEKTPOIM3a TEOPETHUECKH HaIPsDKEHUE
nomkHO  ObiTh  paBHO OJJ[C  raJbBaHUYECKOTO  3JEMEHTa, HO  HMETh
IIPOTUBOIIOJIOKHOE HaIlPaBJICHHUE.

KarogHoe nepeHampspkeHME MOXKHO paccMaTpHUBaTh Kak JOMOJIHUTEIBHOE
HanpsDKeHHE, NPHUKJIaJbIBAEMOE K KaToAy (MpU 3TOM IPOUCXOAUT CMEIIECHHE
NOTEHIMala KaTo/a Jajee B OTPULATEIbHYIO CTOPOHY), a aHOAHOE — K aHoay (Tpu
3TOM MOTEHLMAJ aHOJA TAK)KE CMEIIAETCs Jajee B MOJOKUTEIbHYIO CTOPOHY).
Tak, mnepeHampspkeHHe Ha  Karoge OOYyCIOBIEHO TEeM, UYTO  MEpexon
TMJIpaTHPOBAaHHOTO HMOHA K3 BOJHOTO pacTBOpa Ha KaTojA CBsI3aH C 3arparaMmu

S9HCPIruM Ha IHICPCHOC HOHOB MCTAJJIa M3 PaCTBOpPa K IHOBCPXHOCTHU KaTodd, Ha
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pa3psi KaTHOHOB ¢ 00pa30BaHUEM TEX WJIM UHBIX XUMUYECKHUX MPOIIECCOB U T. 1.
Benmnunna mnepeHamnpsiKeHUS 3aBUCHUT OT psga  (PakTopoB: marepuaia

ANIEKTPONOB (MOJIOKEHUS MeETalyla B Py HampsDKEHHM), COCTOSHMS HX

MOBEPXHOCTHU, COCTaBa 3JEKTPOIUTA, KOHIIEHTPALUU PACTBOPA, IVIOTHOCTH TOKA U

T. 1.

4. IlpuMeHeHNe IEKTPOJIU3a B IPOMbIILIIEHHOCTH

DNEKTPOXUMUYECKUE TIOLUECChl IIMPOKO MPUMEHSIIOTCS B Pa3IMYHBIX
0071aCTSIX COBPEMEHHOW TEXHUKH, B aHAIMTUYECKON XMMUHU, OMOXUMUU U T. 1. B
XUMUYECKON MPOMBIIUICHHOCTH 3JIEKTPOIU30M TOTYUYaIOT XJIOP B (PTOP, METAILIBI
(JiuTHil, HaTpUM, Kauui, OEpUIUIMM, MAarHUM, IMHK, ATIOMUHUN, MEIb, KaaMUH,
cepedpo, 30JI0TO | T. 11.), MIEIOYH, XJIOPATHI U MEPXJIOPATHI, HAACEPHYIO KUCIOTY U
nepcynb@arbl, XUMHUYECKH YUCTbIE BOAOPO U KUCIOPOJ, METANINYECKUE CIUIABBI
u T. A. [Ipu 3TOM OJHM BEIIECTBA MOIYYarOT IIYTEM BOCCTAHOBIICHHUS Ha KaToOJE
(ampreruapl, mapaaMUHOMEHON W Tp.), APYTHE — SICKTPOOKHCICHHEM Ha aHOJIe
(XJopaThl, MEPXJI0PaThI, IEPMAHTAHAT KAJIUs U TIp. ).

B 1BeTHON MeTauIypruu 3JEKTPOJIU3 UCIHONb3YeTCS Il W3BICUYCHUS
METAJUIOB U3 Pyl U UX OYUCTKHU. DJIEKTPOJIU30M PACILIABICHHBIX CPEl MOIyYaroT
TUTaH, HIUPKOHUM, ypaH, OEpUILITUi U Jp.

I[Ipy KaTtogHOM OCAXAEHWH METAJUIOB HA CTPYKTYpy M  CBOWCTBa
oOpasytouerocs ciosg Merajula Biausger psa (axtopoB: 1) coctaB u mnpupona
AIIEKTPOJINTA; 2) IUIOTHOCTH TOKa; 3) TeMIeparypa 3JeKTponuTa; 4) mnpupona
MeTasla, CIIY»KAaIlero 3IEKTPOAOM, U JP.

Jlns paduHupoBaHus (OYUCTKH) MeTaiia (MeIb, cepedpo) AMEKTPOTU30M U3
HEro OTJMBAIOT IUIACTHHBI M MOMENIAIOT UX B KaUYE€CTBE aHOJIOB B AJIEKTPOJIHU3ED.
[Ipu mpomyckaHWM TOKAa METAJUI, MOJIEKAIINI OYUCTKE, MOABEPTaeTCs aHOAHOMY
PacTBOpPEHHUIO, T. €. IEPEXOAUT B PACTBOP B BUAE KaTHOHOB. 3aT€M 3THU KATHOHBI
MeTajia pa3psbKaloTcsd Ha Karoje, Omaromaps uyemy oOpasyeTrcst KOMIAKTHBIN

0Caao0K YK€ YHMCTOIO METala. HpI/IMCCI/I, HaxogAmuecsa B aHOIC, b0 ocCTaroTCs
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HEPacCTBOPUMBIMU (aHOJHBIN LIIaM), TUOO0 NEPEXOJAT B AIEKTPOJIUT U YAAISIFOTCS.

['anpBaHOTEXHHKA — OOJIACTH MPHUKIATHON IEKTPOXUMUHU, 3aHMMAIOILASCS
npolieccaMyd HAHECEHUs METAUIMYECKUX TMOKPBITHUM Ha TOBEPXHOCTh Kak
METaJUIMYECKUX, TaK W HEMETAJUIMYECKUX HW3AEIUHd NpU  IPOXOKIECHUU
MOCTOSIHHOTO AJIEKTPUUECKOTO TOKa Yepe3 pacTBOPHI X coneil. ['anbBaHOTEXHUKA
NoJIpa3zesisieTCsl Ha rajJbBaHOCTETHIO U TAJIbBAHOIIACTHUKY.

l'anpBaHocTErMSL (OT Tped. MOKPBIBaTb) — 3TO 3IEKTPOOCAKIECHUE Ha
MOBEPXHOCTh MeETajyla JpYyroro MeTajla, KOTOPBIM TPOYHO CBSI3bIBAETCSA
(cuennsiercs) € TMOKPBIBAEMBIM METAIIOM (MPEIMETOM), CIIyKaIlluM KaToJA0M
AIIEKTPOJIU3EPA.

[lepen moKpbITHEM U3AEAHS HEOOXOAMMO €ro IMOBEPXHOCTh TIIATEIBHO
OYUCTHUTHh (0OEJKUPUTH M TPOTPABHUTH), B TMPOTUBHOM Cly4ae MeETal Oyaer
0CaXJaThbCsl HEPAaBHOMEPHO, a KPOME TOTO, CLIETUIEHHE (CBSI3b) METasllIa TOKPBITUS
C IOBEPXHOCTBIO U3/ Oy/IeT HEMPOYHOM.

['anpBaHOIIACTMKA — TOJYYEHHE NYyTEM 3JEKTPOJM3a TOYHBIX, JIETKO
OTIENSEMBbIX METANIMYECKUX KOMHM OTHOCUTENBHO 3HAYUTEIbHOW TOJIIMHBI C
pa3IMYHBIX KaK HEMETAJUIMYECKHUX, TaK M METAUIMYECKUX MPEIMETOB,
Ha3bIBAEMbIX MATPHUIIAMHU.

C mnoMomiplo rajabBaHOIUIACTUKU HW3TOOBISIOT OIOCTBI, CTaTyw W T. .
["anpBaHONIACTHKA WCIOJNB3YETCS Ui HAHECEHUS CPAaBHUTENIBHO TOJICTBIX
METAJUIMYECKUX TOKPBITUA Ha Jpyrue MeTamuibl (Hampumep, oOpa3oBaHUe
"HakIagHOTO" CJIOSl HUKENA, cepedpa, 30J10Ta U T. 1.).

Kpome yKazaHHBIX BBILIE 3JEKTPOJM3 HAIIEd NPUMEHEHHE U B JPYrHX
obnacTsax. Bor HekoTOpbIe U3 HUX: a) MOJIYYeHUE OKCUIHBIX 3aIlMTHBIX MJICHOK Ha
MeTauiax (aHogupoBaHUE); ©O) AIEKTPOXMMHUYECKass 00paboTka TOBEPXHOCTH
METaJUIMYECKOro u3/eus (MOJMPOBKA); B) AIIEKTPOXUMHUYECKOE OKpAIMBAaHUE
METaJUIOB (HalpuMep, MeIu, JaTyHHu, IMHKA, XpoMa U Jp.); T) O4YMCTKA BOJbI —
yAaJeHUE W3 HEe pacTBOPUMBIX MPUMECEH, B Pe3ylbTaTe 4Yero Mojaydaercs Tak
Ha3blBaeMas Msrkas Bojga (IO CBOMM CBOWCTBAM MpUOMDKaoIascs K

JUCTUWITUPOBAHHOM); J1) AJEKTPOXMMHUYECKAs] 3aTOYKa PEXYIIUX HHCTPYMEHTOB
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(HampuMep, XUPYPrUYECKUX HOXKEW, OpUTB U T.1.).
DJEKTPOaU3 TAKXKE HAXOOUT NPUMEHEHUE B OUUCTKE CTOYHBIX BOJ

(mpouecchl NEKTPOKOATYIISIIIUH, SJIEKTPOIKCTPAKIIUH, DIEKTPOPIOTAIIUN ).

5. BeiBoabI

1. IIpoBeaeH aHanu3 Hay4YHOU JUTEPATYPHI 1O JAaHHOU Mpobieme.
2. PaccMoTpeH mpolecc 3IEKTposin3a Kak Crnoco0 MOMy4YeHUsI METAIOB

B IIPOMBIIIJIICHHOCTH.

3akjaoueHue
DIEKTPOIU3 — ITO TMPOIECC, C TMOMOIIbI0 KOTOPOTO B IPOMBIIIJIEHHOCTH
MOJTy4ar0T pa3Hble METAUIBI M BemecTBa 0O0Jiee MPOCTHIM U JICIIECBBHIM
CIIOCOOOM. DJEKTPOXMMHS — JIOBOJBHO MOJoOJas Hayka, H3ydaromias

AJIEKTpoJin3 Bo3HMKIIAs B Ha pyoeke XVIII u XIX Bekos.
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7. llpuaoxenue

1. Pucynok 6. Cxema anextpoausa pactBopa xyuopuaa Harpusi(NaCl)

XMUMHWYECKOE NPOM3BOACTBO. METARNYPIUA

O ALK YAOPRLA HATOS

Cxema YCTaHOBKH ANA NONYYeHHA Cxema yCTaHoBKW ANA aneKTpONK3a
METANAKYECKOrO HaTPHA PAcTBOpA XNOPHAA HATPHA

[-f:—b ¢l

T

Heoog [Nl
oy A

XUMUAZOUSTRONG gy ==
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2. PucyHnok 7. DnekTponu3 pacrjiaBa

Tema 9. OcHOBbI 3NEKTPOXUMNN
SreKTponus pacnnaea

NaCl & Na+ +Cl-

KaTton: Na+ +e— Na
Anop; 2CI- — 2e-— CL

2Na* +2CIF +2 Na + CL,

Mogyne 1. Pasgen 4. PacTEopbl M gUcnepcHbie cucTembl
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3. PucyHok 8. DieKTponnu3 BOIHBIX PACTBOPOB COJIEH

Tema 9. OcHOBbI 3NEKTPOXUMWUK
SMNeKTPonu3 BoOHbIX PacTBOpPOB

KaTtogHble npovecchl
Li Rbh K Ba Ca Na Mg Al MnZn Cr Fe Co SnPbHCu Hg AgPt Au

P — CoBMecTHOe BoccTaHaBnuBaetcs:
9H.0 + 26~ =H. + 20H- BOCCTaHaBMNEHNE: LSE )
“nﬁ = Me+ze- = Me? Me" +ne- = Me"
2H+2e-=H 2HEG+2E_=HE+20H_

AHopOHble NpoLecchl

BogHble pacTBOpbl LLlenoyHble pacTBOpbI

OKWCIATCA aHWOHDI: He okMcrnATCH aHWOHGI: OxncnawTeA: 40H—
R-COO-<=Cl- <« Br- <1- « 82— | F-= 80, < NQO; <=CO;*= |4e-=0, +2H.0
2CI--2e- =Cl, PO,>,
JR-CO0-—2e-= 2CO. T +R— |2 oxucnsiomcamonekynbi
R - BoAb 2H.O—4e- =0, +

4H*

Moayne 1. Pasgen 4. PacTeopbl M gUcnepcHble cucTenbl
4. Pucynok 9-13. 3akonsl M.®apazes (popmysb)

m= M F=eN, Ag = IAL g = MLA

n-F

m — Macca BelllecTBa
k — anmexkTpoXuMHYECKH SKBUBAJICHT BemiecTBa (K03()GUIIMEHT TPpOnmopIInOHATEHOCTH)
Z — BQJICHTHOCTh aToMa

€ — 3apsi AEKTPOHA

q — DJIEKTPUYECKHM 3aps]l

I — cuna Toka

t — Bpems

M — MonsipHas macca

F — nocrosiunas @apanes

n — YUCJI0 Y4aCTBYIOIIUX B MPOLCCCE JICKTPOHOB.
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