OBYYAIOIIUE 3AJTAYHA 11O TEME DJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB

3agaya 1. CocraBbTe ypaBHEHHS OBIIEKTPOIHBIX MPOLECCOB, MPOTEKAOMUX IPH 3IIEKTPOJIN3E
paciuiaBa: a) menoun ruapokcuaa Hatpus (NaOH) u 0) conu Hutpata nuaka Zn(NO;),.
Pewenue. Pactnar menoun NaOH moaBepraeTcst AMCCOITAAITIN:

NaOH — Na"+ OH~

K(-): Boccranosnenue: Na“+ & — Na’ *1
A(+): OKHCIICHHE: 40H -4 — 2H,0+ 0,1

CyMMapHOG YpaBHCHUC IJICKTPOJIN3a MOJTYUAalOT CIIOKCHUCM ITPABLIX U JICBBIX yacTen ypaBHCHI/Iﬁ npu
YCJIOBHUH PAaBEHCTBA 3JICKTPOHOB, IPUHUMAIOIUX YIAaCTHE B KATOAHOM M aHOJHOM IIpoLeccax.

4Na* + 48 +40H — 46— 4Na® +0, +2H,0

4Na® + OH —2T 5 4Na’ + O, +2H,0 — HOHHOE ypaBHeHHe

IEKTPOIH3 — MOJICKYJIAPHOC YPAaBHCHUC
4NaOH —20m_y ANa® +2H,0+0, T
%,_/

K A
0) PacruraB comn Zn(NOj), moaBepraercs JUCCOIMANIINN:

Zn(NO;), — Zn*" + 2NO;
K(-): Zn*" +2€ — Zn" *)
A(+): 4NO; —4¢ —2N,0, +0,| *1
47n" +40H; —2X1_5271° +2N,0, +0,
27Zn(NO, ) —2291_597n° +2N,0; + O,

K A
3agaya 2. CocraBbTe€ YpaBHEHHs OJJIEKTPOIHBIX MPOLECCOB, MPOTEKAIOMUX INPH 3JIEKTPOIN3E
BozHOrO pactBopa CoCl, B 31eKTpoan3epe ¢ YroNIbHBIMHU IEKTPOAAMHU.
Pewenue. 3anumiem ypaBHEeHHE TUCCOLUAIIIH COJIU:

CoCl, —» Co*"+2CI”

Housr Co”" moj aeiicTBHEM IeKTPHUECKOTo MO ABMKYTCS K OTPHULATEIBHO 3apSHKEHHOMY KaTOJLy.
[ KaTHOHOB METAIJIOB, CTOSLIMX B psiAy HanpspkeHus oT Mn no H, (II rpynma), Kkyza BXOIUT KOOaJbT,
UAYT Tapajule]bHO KOHKYPEHTHBIE IPOIECCHl BOCCTAHOBIEHHS KAaTHMOHOB METaNIOB M IPOTOHOB
Bojopona (oOpa3oBaBIIMXCS B pe3yibTaTe THAPOINM3a 10 KAaTHOHY cJaboro OCHOBaHHA) MO
MOJIEKYJIIPHOTO BOIOPOAA:

() K: [Co™ +2e” — Co’;
2H' +2¢” > H,.

K nosioxuTensHo 3apsKeHHOMY aHOJY JABMKYTcs aHHOHBI Cl™ U mosisipHbIe MOJIEKYITbl BOJIBL. Tak Kak,
CI” aHnoH 0ecKUCIOPOAHOMN KUCIOTHI, TO OKHCIISIETCS] OH IO MOJIEKYJIIPHOT'O XJIopa:

A(+): 2CI'=2¢ — CL,T.

3agaya 3. CocTaBbTe ypaBHEHHs 3JEKTPOJHBIX IPOIECCOB, MPOTEKAIOUIUX IPHU IIIEKTPOIIU3E
BogHOro pactBopa K,SO, B anekTponmsepax: a) C YrojbHBIMH 3JIEKTPOAaMHu; 0) C IIMHKOBBIMH
aneKkTpoaaMu. sl KaKAOTO BapHaHTa BBIYUCIHTE MAcChl (MM 00BEMBI) BEHIECTB, MONYYSHHBIX (MM
PacTBOPEHHBIX) Ha 3JIEKTPOAAX, €CJIN Yepe3 IEKTPOJIN3EPhl MponylieH Tok cuioi 10 A B redenue 1 4 10
MUH.

Pewenue

a) DJIeKTPOU3 Ha YTOJBHBIX JEKTPO/IaX. aIUIIeM YpaBHEHUE TUCCOITHAITAN COJIH:

K,S0;— 2K'+ SO,>.

Won Na' moj JaeficTBHEM 3JIEKTPUYIECKOrO MO JABMKETCS K OTPUIATEIBHO 3apsSyKEHHOMY KaTo.y.
Hns xkatmonoB metamwioB 10 Al BximrountensHo (I rpymma), Kyga BXOAWT Kanuid (CM. psifl HaNpsDKEHUN
METaJUIOB), KaTOOHBIA MpPOLECC — 3TO BOCCTAHOBJIEHHE BOIBI JI0 MOJEKYJSIPHOTO BOJIOpOJa U
MOIIeNIAYMBAHNAE CPEIIBI:

(OK: 2H,0 + 2& — H, + 2HO'.
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K HONOXHTENBHO 3apsUKEHHOMY aHOJY JBIKYTCS aHMOHBI SO,° M IONSPHBIC MOIEKYIbl BOAbL Ecin
aHUOH KHUCIIOPOJICOACPKAIINA, KaK Cynb(ar aHWOH, TO aHOJAHOMY OKHCIICHHIO IMOJBEPTaeTcsl TOJIBKO
BOJA:

A(+): 2H,0 — 48 — O, +4H".

ITo 3akoHam dDapaﬂesI 00beM BOCCTAaHOBJICHHOI'O Ha KaTOJe BOJOpoaa:

|4
V="210,
F A%c

e Ve = Vi/n (V,, = 22,4 n/monb — 00beM 1 MOJIb Ta3a TIpH H.Y., # — YUCIIO OTAAHHBIX HJIU MIPUHSTHIX
AIEKTPOHOB), V., = 22,4/2 = 11,2 n/monb; I, — cuna Toka, A; t — IPOAOIDKUTEILHOCTE AJIEKTponn3a, ¢; F
— nocrostaaas apazest, 96500 Ki/mois.

11,2104200

VH,) 96500

487 1

Paccuntaem 006beM Kuciiopoaa, BEIACIUBIIETOCA HAa aHOMAE: TaK Kak 7 = 4 (CM. 3JIEKTPOIHYIO PEaKIUIo),
T0 Vi = 22,4/4 = 5,6 1/Monb:

5,610-4200
V(Oz) ZW 22,43 I

0) B cmywae, ecnm BIEKTPOIM3 MPOBOAWTCS C IMHKOBBIM JIEKTPOIAOM, KOTOPBIA SIBIISETCS
PacTBOPUMEIM (CaM IMOJIBEPraeTcsl OKUCIICHHIO), IPOLECCHl HA KaTOAe HE M3MEHSTCS, a Ha aHojae OyzaeT
OKHUCIATHCS IIUHK.

K,SO, — 2K*+ S0,*
(9K: 2H,0 + 28 — H, + 2HO"
(+) A: Zn" — 28 — Zn*"

O0BbeM BOCCTAaHOBJICHHOTO Ha KaToJle BOJOPO/AA OMpEeIsIeTcs, Kak W B MPEeAbIAyIIeM clydae, a Macca
PacTBOPEHHOT'O Ha aHOJIE IIMHKA HaXOIUTCs o 3akoHam Dapajest:

m==2L,

rae M, = M/n, tne M — MossipHas Macca; n — YHUCJIO IPUHUMACMbBIX WJIH OTIaBacMbIX B PEaKIUU
ANEKTPOHOB, M, (Zn) = 65/2 = 32,5 r/moms;
m(Zn) =—32’5 10-4200 =14,14r.
96500

3agaya 4. B TeueHHne Kakoro BpEMEHHM CJEXyeT MPOBOAWUTH AIEKTPOIM3 NpU CHIIE ToKa 8 A mmis
BBIJICJICHHSI HA KaToJIe Bcero cepedpa, conepxarerocs B 250 mu 0,1 M pactBopa AgNQO3?

Pewenue

B BogHOM pacTBOpeE cONb MMOIBEPraeTcs AUCCOLHAINH:

AgNO; >Ag" + NO; .

o Ag' moj nelcTBHEM 3JIEKTPUUIECKOTO IO JBHKETCA K OTPHMIATENBHO 3apSKEHHOMY KaTOJLy.
Jns xatnoHoB MeTaiwioB, cTosmmx npasee Bogopona (III rpymma), kyna BxoauT cepebpo, KaTOTHBIN
MPOLIECC — 3TO BOCCTAHOBJICHHE KATHOHOB /10 METaJla:

K-): Ag+1& - Ag’.
K 1oi0XuTensHo 3apsHKeHHOMY aHOAY IBMXKYTCS aHnOHbI NO; U MOJISIpHBIE MOJIEKYJbI Boabl. Tak
KaK aHHOH KHCJIOPOJICOAEPKAIHNN, TO AaHOJHOMY OKHCIICHHIO [TOJIBEPraeTcsi TOJIBKO BOJA!
A(+): 2H,0 — 48 — O, + 4H',
T.e. cpeaa Oy/AeT KHCIOH B aHOJHOM MPOCTPAHCTBE.
Ilo 3akonam ®Dapanes:
m= %IAtc wi t= My ¥ ;
my,

mpg= ¢ V- Mu,=0,1 mons/n- 0,251 - 108 r/monb = 2,7 1.;
M, ¢ = 108/1 = 108 r/monb;
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t = (2,7-96500)/(108-8) = 301,56 ¢ = 5,026 MuH.

3apaya 5. CocraBbTe€ YpaBHEHHs OHJIEKTPOIHBIX IIPOLIECCOB, INPOTEKAIOIIMX IPH JIEKTPOJIN3E
BonHOTO pactBopa NaNQO,. Ykaxure peakuuto cpeasl pactsopa (pH) o snextponusa u nameHenue pH y
aHoZla M KaroJa B IpoLecce 3JeKTpoim3a. PaccumraiitTe Macchl BEIIECTB, BBIACIMBIIMXCS NPH
anekTponuse 3a 10 MUH Ha rpadUTOBBIX AIEKTpOaX, Mpu cuiie Toka 6 A. KaromHsiil Bexon mo Toky 90
%, a anoxHbIA — 70 %.

Peutenue. Conp nucconuupyer B BOJHOM PacTBOPE 110 ypaBHEHUIO!

NaNO, — Na" + NO,
K(-): 2H,0 +2& — H,T +20H
A(+):2H,0 - 48 — 0,7 +4H"

I[J'Ii[ TOr0 4TOOBI OMpeaCINTb pH A0 DJICKTPOJIn3a, HGO6XOILI/IMO HalmucaTb TrupoJjn3 COJIM B HOHHO-
MOJICKYJIAPHOM BUAC, YYUTBIBAsA, YTO COJIb 06p330BaHa CHJILHBIM OCHOBAaHHEM U CIa00M KUCIOTOM:

NO, + HOH < HNO, + OH,

OTCIOZIa BMJHO, YTO B pacTBope HakammBarorcsi umoHel OH, cnenoBaTtenbHO, cpema OOJKHAa OBITh
niesnoyHou, pH >7.

Ilocne anexrponu3a Ha Katoae HakamnuBaroTrcs Taroke OH™ nOHBI, cienoBaTenbHO, cpella CTaHET
Gonee menouHoii, pH >>7, a Ha aHoJe BCleACTBUME HakomueHus moHoB H' pH HauHeT moHMKaTbCs U
OyzmeT cTpeMUThCS K HeWTpaibpHoi cpene, pH — 7.

Ilo 3akony Dapanes:

MakB
m = T]Atch ,

rie B; — BBIXOA IO TOKY B A0JIIX; Myi(O,) = 32/4 = 8 r/monb; M,(H,) = 2/2 = 1 r/mons.

m(oz)zw 0,7=0,2r,
96500

(i) =10 A000¢C 54031,
96500



