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Leas padoThl: onpeaeneHue ynciaa Papazes u 3apsjia dIEKTPOHA.
OcHOBHBIE 110JIOKEHUS
DJIeKTPUYECKHIl TOK B 3JIEKTPOJIMTAX

Dnexmponumamy Ha3bIBAIOTCSA BEIECTBA, B KOTOPBIX AJIEKTPHUUECKUN TOK
OCYIIECTBIISIETCS. HOHHOM MPOBOAUMOCTBIO. MOHHOU NpO800UMOCMbI0 HA3BIBACTCA
YHOPSI0YCHHOE JIBKEHHUE HOHOB TOJ JIEHCTBHMEM BHEIIHErO 3JIECKTPHUYECKOTO
noJsi. Dnekmpoaumamu SBISIOTCS paCTBOPBI KUCIOT, LIENOYEeH U CoJiel, a TaKxke
paciuiaBIeHHbIC CONU. Monamu HA3bIBAIOTCS aTOMBI HIJIM MOJICKYJIbI, TTOTEPSIBIINE
WIN TIPUCOETUHUBINNE K ce0€ OJNH WM HECKOJIBKO AIIEKTPOHOB. [lonoxxuTensHbie
VOHBl HAa3bIBAIOTCS HMHAuY€ KAmuoHamu, OTPULATEIbHbIE HOHBl — QHUOHAMU.
DNEeKTpUUECKOE TO0JIe, BBI3BIBAIOIIECE YIIOPSI0UCHHOE ABMKEHNE HOHOB, CO3/1aeTCs
B JKMJKOCTHU 3JIEKTPOJIaMU-TIPOBOJIHUKAMU, COEIMHEHHBIMU C MCTOYHHKOM TOKa.
[TomoXUTENBHO 3apsHKEHHBIA SJEKTPOA HA3bIBACTCA AHOOOM, OTPUIIATEIHHO
3apsHKEHHBIN — Kamoodom. 11onokuTenbHbIe HOHBI (KATHOHBI) — MOHBI METAJJIOB U
BOJIOPOJHBIE MOHBI — JIBUXKYTCA K KaTOMdy, OTPULIATEJIbHbIE HOHBI (QHUOHBI) —
KHUCTIOTHBIE OCTaTKH U THAPOKCHIIBbHBIE Tpyminbl OH — IBIKyTCS K aHOAY.

[IpoxoxaeHne >3JIEKTPUUECKOr0 TOKa 4Yepe3 JKUIKOCTH COIMPOBOXKIAETCS
ANEKTPOJIN30M — BBIJEICHHEM Ha DJJIEKTPOJaX BEIIECTB, BXOISIIIMX B COCTaB
ANEKTPOJUTA. DIEKTPOJIUTHI MHAUe HazbIBalTCs nposoonuxamu |l pooa. B Hux
TOK CBfI3aH C MIEPEHOCOM BELIECTBA, B OTIMYME OT METAIIIMYECKUX MTPOBOJHUKOB —
npoooHuxkos | pooa, B KOTOPHIX HOCUTEIISIMU TOKa SIBISIIOTCS CBOOOJIHbBIC
AJIEKTPOHBI METAJIJIOB.

Bo3HUKHOBEHHE HOHOB B  JJIEKTPOJUTaX OOBACHAETCA  SBIICHUEM
NEKMpOIUMU4eckol  ouccoyuayuy — PacmazoM MOJIEKYJ pPacTBOPEHHOTO
BEUIECTBA HA IMOJIOKUTEJIbHbIE W  OTpPULATENIbHbIE HMOHbI B  pe3yjibTare
B3aMMOJICHCTBHSI C pACTBOpUTEIEM. MOJEKYIIbI PACTBOPSIEMBIX BEIIECTB COCTOAT
U3 B3aMMOCBSI3aHHBIX HOHOB MTPOTHBOIOJIOXKHOTO 3Haka (Hanpumep, Na*Cl, H*CI',
K*I', Cu?*SO4* u T.1.). CHJIbl NPUTSDKEHUS MEXKIY STHMH HOHAMHU OOECTIEUMBAIOT
[EJIOCTHOCTh TAaKUX MOJIEKyJd. B3amMmoaeiicTBHEe STUX MOIJIEKYJd C TOJISPHBIMHU

MOJICKYJIAaMA ~ PACTBOPUTENS, HAMpUMeEp, BOABI NPUBOJUT K OCIAOJICHUIO
2



B3aUMHOTO TNPUTSDKEHHs  NPOTHBOIOJIOXKHO  3apsDKEHHBIX  MOHOB. Cuiia
B3aMMOJICMCTBUSI MOHOB B BOJAE YyMeHbIIaerca B 81 pa3 (audnekTpuyeckas
POHUIIAEMOCTh BOJbI € = 81). IIpu TerIoBoM, XaOTHYECKOM JIBHXKEHUH MOJIEKYJT
PAacCTBOPEHHBIX BELIECTB M PACTBOPUTENEH IIPOUCXONAT HX CTOJKHOBEHHS,
KOTOPBIE PUBOJAT K PACIagy MOJIEKYJ HA HOHBI.

Cmenenvio ()MCCOL;MCIL!MM d HasbIBaeTcs OTHOIIEHHE YHCIA MOJICKYJ N,

n
JMCCOLIMMPOBABIINX HAa MOHBI, K OOIIEMYy YHCIYy 1, MOJIEKYJ BellecTBa: d = —
0

[Tpu TemIoBOM, XaOTHYECKOM JIBIYKEHUH MOHOB B pacmeope MOXKET TPOUCXOIUTh
MPOIIECC BOCCOCIWHEHUS HMOHOB TPOTHUBOMOJIOXHBIX 3HAKOB B HEHUTPaIbHBIE
MOJIEKYJIbI. DTOT MPOIECC HA3bIBACTCA peKkombunayuel (moauzayueti) uoros. llpu
MOBBIIICHUA TEMIIEPATypPhl JJICKTPOJUTA BO3pPACTAET CPEAHSS KHHETHYECKas
DHEPTUS JIBIKCHUS MOJICKYJ, a TAaKK€ YMEHBIIACTCS CHJIa BHYTPEHHETO TPCHUS
XKUJIKOCTH, YTO TPUBOJUT K YBEIUYEHUIO CKOPOCTH JBWKEHUS HOHOB. B
pe3yibTaTe ATOTO YBEIUYMBACTCS W YHCIIO AP HOHOB, 0OPa3yIOMIMXCS B CIHHHILY
BPEMEHU.

N3-3a yBenuuyeHUs: KOHIEHTPAIMM HOHOB IMPU TOBBIIICHUU TEMIEPATyphl
3HAYCHHUE AEKTPUIECCKOTO COMMPOTHBIICHHS JIEKTPOJIMTA YMEHBITIACTCS:

Ri=Ry(1—a-t)

rne R, — comporusnenue snekrpoauta npu 0°C; R, — cONpOTUBICHHE
snexrponura npu t°C; a — TemneparypHbli Kod(QQHUIMEHT COMPOTUBIECHHMS.

Mexy nporeccamu 3JIEKTPUUECKON TUCCOIMALMY U PEKOMOMHAIIUY NOHOB
IpY HEW3MEHHBIX YCJIOBHSIX YCTaHABIMBACTCS JIUHAMHUYECKOEC PAaBHOBECHE, TPH
KOTOPOM YHCJIO MOJICKYJI, paclaJaroliuxcsi Ha MOHBI B €IMHUIY BPEMEHHU, PaBHO
YUCJTy TIap HWOHOB, KOTOPBIE 3a 3TO BpPEMS BOCCOCIWHSIOTCS B HEHUTpaIbHBIC
MOJICKYJIBI.

B cocTossHMM  IWHAMHUYECKOTO PABHOBECHS PACTBOP  DJIEKTPOJIUTA
XapaKTepU3yeTcs OMNPEICIICHHON CTEMeHbI0 aucconuanuu O, omnpenensronmeit
YHUCJIO HOCUTEJEH TOKA B KUJAKOCTH — HOHOB TIPOTHUBOIIOIOKHOTO 3HaKa. CTereHb

auccoranud  d  3aBUCHT OT TEMIEpaTypbl, KOHIIEHTPAIMK pacTBoOpa W



OTHOCHUTEJIbHOM ,Z[HC-)JICKTpH‘IﬁCKOfI IMPOHHULIACMOCTH & PaCTBOPHUTCIIA. HNonnl B
QJICKTPOJIUTAX ABUXKXYTCA XAOTHYCCKH OO TCX IIOp, IIOKa B JKHUIKOCTb HC
OITYCKArOTCA 3JICKTPOMABI. Torz[a Ha XaO0THUYCCKOC IBHKCHHUEC MOHOB HAKJIAAbIBACTCA
HUX YHOPAAOYCHHOC ABHMKCHHC K COOTBCTCTBYIOIIHM OJJICKTPOAaM M B JKXKHAKOCTHU

BO3ZHHKAET JIEKTPUUYECKHUI TOK.
3aKOHBI 3J1eKTPOJIM3a

[MepBolii 3aK0H 3eKTpoam3a (mepBblii 3akoH Dapajest): Macca BeIIeCTBa,
BBIZICJSIFONIIETOCST HAa DJCKTPOJAE, MPSIMO IMPOMOPIHOHATBHA 3JIEKTPUUIECCKOMY
3apsiay , IPOIICIIIEMy Yepe3 IEKTPOIIUT:

m=k-qumm==k-[-t (1)

(mockonbky q = I - t, rie | — cuita MOCTOSHHOTO TOKA, MPOTEKAIOIIETO Yepes3
pacTBOp 3a Bpems t).

Koa¢hGuimneHT MpomopIMoHanbHOCTH K HA3bIBACTCS 21eKMPOXUMULECKUM
okeusaienmom BemectBa. OH YHCICHHO pPaBEH MacCe BEIIeCTBa, KOTOpas
BBIJICIIACTCSA TPH TMPOXOKICHUU dYepe3 SJICKTPOJIMT EAMHHUYHOrO 3apsaa (| —
busnyeckuii cMbIc K.

Bmopoii 3aKOH NIEKMPONU3A (6mopoti  3axon Dapaodes):
DIIEKTPOXUMHYECKHE DKBUBAJIEHTHI BEIIECTB MPSIMO IPOMOPIHMOHAIBHEI  HX

XUMHUYCCKHUM OKBUBAJICHTAM:

A 1A
= _——= —— 2
k cZ 77 (2)

1 A o
I'ne Benmuumna F = - Ha3biBaercs uucioMm Papanes; — — XUMUYECKUU
C VA

SKBHUBaJICHT; A(() — aToMHas (MOJISIpHAsT) Macca BEIIECTBA; Z — BAJIGHTHOCTb.

Obvedunennvitl 3axon Papadest:

14 u 1A
=== ==Zot 3
m Fz JIn m F z ()
OTCrO4a
A-1-t
F=—— (4)
Z'm
701051



A.
=24 (5)
Z'm

N3 dopmynsl (5) cnemyer gusuueckuii cmvicn uucaa Dapades: YUCIO
dapajes YMCICHHO PABHO JICKTPUUECKOMY 3apsiTy, KOTOPBIA HYKHO MPOIYCTHTH

qcpe3 JJICKTPOJIUT OJIA BBIACIICHHUA Ha J3JICKTPOAC MACChI JTF000r0 BCIICCTBA,

paBHOM B KUJIOTpaMMax OTHOIICHHIO A/ 7. JHadeHue uucna dapanes B cucreMe
CH: F = 9,648 - 10*Kn/moub.
N3 3akoHoB ®Dapazes ciemyer, 4YTo MOAOOHO TOMY, KaK BEIIECTBO COCTOUT
U3 OT/ACJIbHBIX aTOMOB, DJIEKTPUUECKHM 3apsii COCTOUT U3 DJIEMEHTAPHBIX 3apsI0B.
JUist BBIAGNIEHHSI HA 3JIEKTPoie 1 MOJIA BEIIeCTBA Yepe3 IIEKTPOJIUT JTOJHKEH
IIPOMTH  DJIEKTPUYECKMWA 3apsin, paBHbld uncny @Papages. B 1 mome
OIHOBAJICHTHOIO BemecTBa cogepxkutrcas Ny = 6,02 - 10?2  aromoB (N, —

4uCa0 ABOraZpo), IMO3TOMY Ha KaXIbld HOH OJHOBAJEHTHOIO BELIECTBA

IPUXOIUTCS
F
q1 = N_A
YucIIeHHO 3apsjl OJHOBAJIEHTHOIO HOHA PABEH 3aps/y JJICKTPOHA:
F
°=N. (6)

F
3apsii Z — BaJ€HTHOTO MOHA q = t2Z * o = t+z-e.
A

Ecim He paccmarpuBarh BTOPUYHBIE pEAKIMHM, BO3HUKAIOIIME MpU
POTEKaHUU TOKa 4Yepe3 AIIEKTPOJIUT, TO NPH AJIEKTPOJIU3€ Ha KaToJe Bceria
BBIJICJISIFOTCS. METaJUIbl WJIM BOJOPOJA, @ HA AaHOJE — OCTATOK XUMHUYECKOIO
COe/IMHEHHUs. Brienenue BelecTBa NpOMCXOIUT TOJBKO HA 3JIEKTPOAAX, B 00bEMe
AJIEKTPOJIUTA BBIIEJIEHUE BELIECTBA HE IPOUCXOINT.

PaccMoTpuM B KauecTBe IpUMEPA SBJIECHUE JIEKTPOJIN3A [IPU POXOKICHUH
TOKa 4epe3 BOAHBIN pacTBOp MeAHOTO Kyrnopoca CuS0y,.

Monexkynsl TUCCOLMUPYIOT IO CXEME

CuS0, - Cu®* + S0}.



Eciu B pacTBOp ONyCTUTH JIBa MEIHBIX 3JIEKTPOJA, TO MOJOKUTEIbHbBIE
WMOHBl (KaTMOHbI) OyIyT NOAXOAMTh K KaTOLy, HPUHUMATh HEJOCTAIOLIUE
AJIIEKTPOHBI M OTJararbcsi Ha Karojae. OTpuuaTelbHbIE HOHBI (aHWOHBI) OyayT
HNOJIXOJUTh K aHOAY M OTJaBaTh 3JEKTPOHBI. Y aHOJA BO3HHMKAET BTOpUYHAs
peakuus

Cu*t + S0Z~ - CuSO0,.
Taxum 00pa3oM, B KOHEYHOM CUETE MPOUCXOUT MEPEHOC MEIU OT aHOAa K

KaToOAy IPY COXPAaHEHUU HEM3MEHHBIM COCTAaBa JJICKTPOJIUTA.
IIpuMeHeHue IeKTPOIM3a

SlBieHne  BNEKTpoJiM3a  IMIMPOKO  IPUMEHSETCS B COBPEMEHHOM
MIPOMBIIIJIEHHOM TPOou3BOoACTBE. C MOMOIIBIO 3JIEKTPOJIM3A U3 COJEH U OKCHJIOB
MOJy4aloT MHOTHE€  METaUlbl, HANpuMep MEIb, HUKEIb, AIOMHUHUMN.
DJIEKTPOJUTUUCCKUN CITOCO0 JaeT BO3MOXKHOCTH MOJIy4aTh BEIIECTBA C MaJIbIM
KOJINYECTBOM mpumeceit. [loaTomy €ro mpuMeHsroT s TMOJMYyYEHUsS MHOTHX
BEILIECTB, KOT/1a TpeOyeTCs BHICOKAs! CTENIEHb XUMUYECKONU YUCTOTHI.

[Iytem snekTposn3a MOKHO HAHOCHUTH TOHKHE CJIOM METAJUIOB, HAIIPUMEDP
Xpoma, HUKeNs, cepebpa, 30JI0Ta Ha MOBEPXHOCTh U3MEIUA OT OKHUCJICHUS,
MOBBIIIATH €r0 MPOYHOCTh WJIM MPOCTO yKpallaTh U3ACHUE. DJICKTPOJIUTHUECKUN
Croco0  TIOKPBITHS ~ M3JICIMA  TOHKMM  CJIOEM  MeTallla  Ha3bIBaeTCs
eanvearnocmezuell.

[Ipu Oonee AMUTEIHPHOM MPOMYCKAHUM TOKa dYepe3 DJICKTPOJIUT MOXKHO
MOJYyYUTh HA M3JEIUU TaKOM TOJCTHIA CIIOM MeTaia, KOTOPBIM MOXKET OBITh
OT/ICJICH OT HETO C COXpaHEHUEM (POPMBI. DIEKTPOJIUTUUECKOE MOJTYyYEHNE TOYHBIX
KOMUN Ppa3IWyHbIX HW3JEIUA Ha3bIBACTCS TralibBAaHOILUIACTUKON. C MOMOIIBIO
raJibBaHOIJIACTUKU  TMOJYy4aloT KOMUM W3ACIUN  CIOXHOW  (OpMBI, KOMUU
CKYJIBIITYP U APYTUX MPOU3BEICHUN UCKYCCTBA.

SIBiieHUE 2JIEKTPOIM3a JISKUT B OCHOBE MPUHIUIIA ACUCTBUSI KUCIOTHBIX U
HIEJIOYHBIX AKKYMYJISITOPOB, TAE€ MCIOJB3YyETCS Ba)XHOE€ CBOMCTBO MpoIEcca

QJICKTpOJIMn3a — €1ro O6paTI/IMOCTB.



N3 pactBopa kuciot (Hanpumep, H,S0, — cepnast kuciora; HCl — consHas
KHCIIOTa), a TaKXKe MOAKUCIEHHON BOAbl H,0 53IEKTPONMTUYECKHM CIIOCOOOM
MO>KHO TOJTy4aTh Ta3bl (BOJIOPO, XJIOp, KHCIOPOa). B aToM citydae HE0OX01UMO
YUUTBIBATh YCJIOBUS, IPU KOTOPBIX MPOUCXOAUT DIIEKTPOJIM3, T.€. TEMIIEpaTypy,
JlaBJIeHHE. JTU MapaMeTphl CBA3aHbl ypaBHeHHeM MenpaeneeBa-Knaneiipona

m u
PV = —RT PV =v-R-T (7)
H 31

rne P — maBmenme rtaza; V — o0beMm raza; T — TepMoauHaMHUYECKas

temnepatypa: T = t°C + 273; R = 8,31 JIx/Mosb - K — rasosas mocTosHHas;

vV = m/ |l — KOINYECTBO BEIIECTBA.

3anaTBI QJICKTPOOHCPIUKU Ha 3JICKTPOJIM3 BCIICCTBA PACCUHUTBIBAIOTCA IIO0

dbopmynam:
U2
W=I-U-t=12-R-t=?-t, (8)
FIIG U — HanmeeHHe MC)K,ZIy Z)JIGKTpOI[aMI/I; R — COHpOTI/IBJ'ICHI/Ie
BJIEKTPOJIUTA.

IIpousBoacTBO U3MepeHuit

Ilpubopwt u npunaonescrHocmu: SIEKTPOIUTUYECKAS] BaHHA C PACTBOPOM
MEJIHOTO KYIOpOca, HCTOYHUK IIOCTOSSHHOTO TOKa, amIepMeTp, peocTar,

CEKYHIOMEp, MEIHBIC AIEKTPO/IbI, TEXHUYECKHE BECHI (puc. 1).

A K

"___—] Eusa:

Puc. 1

1. CTexsiHHBIN COCY/l BaHHBI HAMOJIHSIOT pacTBopoM CuSO,.
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2. OnpenenstoT Maccy Karoga m,; Ha TEXHUYECKUX BECaX.

3. [ToMemarT KaToJ U aHOA B AJIEKTPOJIUTHYECKYIO BAHHY.

4, BrIro4aroT 3JIEKTPHYECKHI TOK M yCTaHABIMBAIOT MPU TOMOLIU
peoctarta cuity Toka | (ykassiBaeTcs npenojasareneM). OJHOBPEMEHHO BKIIIOYAIOT
cekyHaomep (Ha 45 MUHYT).

d. [IponyckatoTr TOK B  TeueHue BpemeHu t  (ykaswiBaeTcs
npernojaBareneM). B TeueHWe HTOro BpEMEHHM MOJJIEPKUBAIOT CUJIY TOKa
IIOCTOSTHHOM ITPU IIOMOIIIM PEOCTATA.

6. BBIKIIOYAIOT TOK, BBIHUMAIOT KAaTOJ, NPOCYLIMBAOT €r0 U
OIPENEIIAI0OT Maccy m,.

1. Paznocts Am = m, — m, paer npupamieHue KatoAa. BeIUHCISIOT

BCIIMYHUHY JJICKTPOXUMHUYCCKOI'O SKBUBAJICHTA K o (bOpMy.]'IG

k="
[-t
8. [To ¢popmyine (4) naxonum uucio Dapajesi, yYuThIBas, 4TO JIJIST MEIH
z=2; A = 64 - 1073Kr/mMoJb.
Q. [To dhopmyiie (6) BEIYUCIISIIOT 3apsij] JIEKTPOHA.

10. Pesynbrarhl u3MepEeHUN U BBHIUUCICHUHN 3aHECTU B TaOHILY.

my m, Am I t Kk F e

BOITPOCHI IJIA CAMOITPOBEPKHA

1. KakuM Tunmom mnpoBOAMMOCTH OOJAJAIOT DSJIEKTPOIHUTHI? B yem
3aKJIIOYAETCSl  CYNIECTBEHHOE OTJIMYHE TPOBOAUMOCTH  DJIEKTPOJIUTOB  OT

IMPOBOAMMOCTH MCTAINIIMICCKUX HpOBO}_IHI/IKOB?

2. B ueMm 3akirogaeTcs SBICHUE AIICKTPOTUTHUESCKOU TUCCOIHAITIHN ?
3 Yro npencraBisieT coO0i ABICHHUE IEKTPOIn3a?

4, ChopmynupyiiTe 3aKOHBI JIEKTPOJIHA3A.

5 KakoB pu3ndeckuii CMBICIT 2JIEKTPOXUMUYECKOTO SKBUBAICHTA?
6 Kaxoit ¢pusznuecknii cmpicn uncna Papanes?



7.  Tokaxure c mnomoupto 3akoHa apaznes, UYTO CYIIECTBYET
HaMMEHbIIIas BeJIHMYUHA 3apsaa.

8.  MoHO /11 OIPEeIUTh FICKTPOXUMUUYECKUN SKBUBAJICHT, €CIIU Yepe3
BaHHY NPOIMYCKAaTh MEPEMEHHBINA TOK?

9. [Tocne mpoBeneHUs ombiTa OOHAPYKEHO, YTO OLIMOOYHO H3MEHEHa
HOJSIPHOCTb ~ BJIEKTPOAOB, MOXHO JIK B 3TOM  Cily4yae ONpEAEIUTbH

IEKTPOXUMUYECKUNA SKBUBAJICHT?
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