DAEKTPOXUMUA

(nekuunn, #6)

IJoKTOp XuMn4yeckux Hayk, npodeccop A.B. Hypukos

CapaToBCKUM rocyaapcTBeHHbIW yHUBepcutetT umeHun H.IN.YepHbiweBCcKoro
UHCTUTYT Xumun



B Teopum 3JIEKTPOIUTHYECKON TUCCOMAIINN APPEHNYCA HUKAKHUE
B3aMMOJICHCTBUS (MOH-MOHHBIEC, HOH-IUMOJIbHBIC U ApP.) HE YUYUTHIBAIOTCS.
Torma myia ¢J1a0bIX 3JIEKTPOJMTOB JTOJKHBI BHITIOJHATHCS PAaBEHCTBA
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A i = A i (A HE 3aBHCHUT OT KOHILICHTPALIUH);
A = oA (3JIEKTPOTTPOBOTHOCTH OIPEACISACTCA TOJABKO CTEIICHBIO
MCCOIIMALINH DJICKTPOJIUTA). 2
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TO JIJIs1 CAA0BIX 3JEKTPOJUTOB MMOJTYYUTCA CICAYIONas 3aBUCUMOCTb
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JEKTPOIUTOB) JK*+4Ke — K

0
A=A
2c
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CTPEMHMTCS K MPEACIbHOMY 3HaUeHHIO A" IIpH MOJHOMN AMCCOIMAIINN);
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HYucna nepeHoca

Jlo7s1 TOKa, IepeHOCUMAasi HOHAMU COPTa I, Ha3bIBACTCS DJICKTPUUECCKUM YUCIIOM
nepeHoca f,. OHO MOKET OBITb OIPENEIICHO TOJBKO IIPU YCJIOBUH ITOJHOU
IUCCOLMALINY BIICKTPOauTa. [{JIs1 OMHAPHOTO AJIEKTPOIUTA MOMKHO 3aIHCATh
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IUIOTHOCTH TOKa [i] - A/Mm?

4HCJIO TIepeHoca [f] - 0e3pa3MepHas BEIUYMHA

B 00mem cinydae i1t CI0AKHOTO pacTBOpa (CMECh HECKOJIBKUX 3JIEKTPOJIUTOB)
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Metoa I'urropga

Kaxnapii 1/ 3neKTpruyecTBa BbI3bIBACT
PACTBOPEHHUE U OCAXJICHUE | T-3KB MeTalIA,
nepeHoc ¢, =(1— ¢_) KaTHOHOB K KaToIy U
nepeHoc ¢ =(1—¢,) aHMOHOB K aHOTY.
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B utore B orceke I mpoucxoauT yOblIb COJIM  Puc. 4.5. CxeMa onpefieieHus 4u-
B KOJIMUECTBE An =t Q/ F (r-axB) cell mepeHoca o MeToy ['uTTOpda

B otceke Il Takas »xe npuObLIb CoH, B 0Tceke 11 KOHIeHTpalus COIu He
MEHSIETCH.

Y C10BHS KOPPEKTHOTO AJIEKTPOJIN3A:

1) orcyTcTBHE MOOOYHBIX peakuuii Ha snekTpoaax (100%-Hb1i BIXO 1O
TOKY)

2) OTCYTCTBHE NIEpEHOCA pacTBOPUTENS (pa30aBICHHBIE paCTBOPHI)
3) orcyrcTBuE TG PY3MOHHOTO BhIPABHUBAHUS KOHIICHTPAIIUU

4) rUAPOCTAaTUYECKOE PABHOBECHUE, OTCYTCTBUE AIIEKTPOOCMOCA U JPYTUX
SABJICHUM (MaJIbIi TOK, KOPOTKOE BpEMS).



Metoibl onpeaesIieHUsT YUCEN TEPEHOCA
Metop anekTpoiinza ¢ paznencHHbIMU oTcekaMmu (I 'urropda)
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oTCeK | — oTpuLIaTENbHBIN SJEKTPOJI, KATO/,
MIPOTEKAET KaTOJTHOE BOCCTAHOBJICHUE

oTcek 11 — MomoXXUTENbHBIN 3JIEKTPOI, AaHO/I,
MIPOTEKAET aHOTHOE OKHUCJICHUE

Bce tpu oTceka 3aroiaHeEHbI paCTBOPOM

OJMHAKOBOW KOHIICHTPAIIVH, 11 II1

a 00a 2JIEKTPOJIa U3TOTOBJICHBI U3 Puc. 4.5. CxeMa onpefefeHus 4m-

COOTBCTCTBYIOLICTO METAJlJIa ceJl nepeHoca no Metolly I'mrropda

(HanpumMmep, aaekTposut CuSO,, INEKTPOIABI — MED).

Onpenenenue ocHOBaHO Ha 3akoHax Dapajes:

1) KonnuecTBO BemiecTBa, MpopearupoBaBIIEro Ha JIEKTPOJIax,
IPONOPIUOHATBLHO MPONYIIICHHOMY 3apsiy

2) Macca npoayKTa peakiiui IponopIiMoHaIbHa €ro MOJISIpHOM Macce /
XUMHAYECKOMY SKBUBAJICHTY

0= Q ; F=96485 Kn/mons (Ki/r-3ks)
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Jlpyrue MeToIbl OnpeaeIeHU YUCET IEpeHOca

1) Memoo snekmponuza c osudxcyuieucs

epanuyeu. Ilpy onrpenesieHHOM COOTHOIIICHUU
t . _ e
t 2+ ¢ 2+

Ba Ba

YCTKOI'O IICPCMCIICHUA I'PAHUIIBI MCKIY

KOHILICHTpAaLUM MOKHO J10OUTBCS

pacTBOpaMHu.

2) Memoo uzmepenus ouggy3uonHo
pasHOCMU NOMEHYUAN08. 3AMEHSIS T10

ypaBHeHUIO HepHcTa-OnHmrenna D Ha u

B hopmyiie 1P y3nOHHOIO MOTEHIIAANA,

nmojydaeM AJjig 1,1-BajJiecHTHOIO 3JICKTPOJIMTA
yi A p Puc. 4.6. Cxema on-
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Uruciia nepeHoca — 3aBUCUMOCTDb OT KOHIICHTPALA!
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COOTBETCTBYIOT HYJIEBOM KOHIIEHTPAI[AU

(OeckoHEUHO pa30aBICHHOMY PacTBODPY).
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Puc. 4.7. 3aBUCHMOCTH YHCeJ IEPEeHO-
ca {; OT KOHLEHTpalluH BOARHLIX pac-

TBOPOB 3JIeKTPOJIMTOB ¢ nipH 18 °C:

1 — t, B pactBope LiCl; 2 — t, B pac-

tBope KCl; 3 — t_ B pacTBope LiCl

CoJb LiCl NaCl KCl RbCl CsCl
t, 0,336 0,396 0,490 0,505 0,503
£° 0,664 0,604 0,510 0,495 0,497




IIpenenbHbIE DIEKTPONPOBOJIHOCTH HOHOB

[TpesenbHbIE SMEKTPONPOBOJHOCTH HOHOB A9 ___t::)Ao B
COOTBETCTBHU ¢ 3aK0HOM KonbpayIa sSBIsoTcss KOHCTaHTOM JIIs
JIAHHOTO COPTa HOHOB.

Hou l‘: , cM2/(OM * -3KB)
0°C 18°C 25°C 45°C 100°C
Li* 19,4 32,8 38,7 58,0 115
Na* 26,5 42,8 50,1 73,7 145
Cl” 41,0 66,0 76,4 108,9 212
Br~ 42,6 68,0 78,1 110,7 —

Jst mo0bix noHoB (kpome H 1 OHY) A‘: menbiie 80 cm?/(OM T-0KB) IpH £, .-
o o A,O DO
IIpu oMoy ypasaenus HepHcTa-OHWHIITEHA MOKHO CBS3aTh Ay U L)) .

IT0 HambosIee TOUHBIN METOT onpeesieHus KodppuiirneHToB 1uddy3un
HMOHOB, TOCKOJIBKY 3JICKTPONPOBOJHOCTh MOXET ObITh U3MEpPEHA C

YpE3BBIYAIHO BBICOKOH TOYHOCTRIO. o RT g kT 0
i T2 M T 2 i
Yo e |F 2, 6N &




PoJsib pasmepa uoHa
IIpocTras ruipoAMHAMUYECKAA MOIeJb

HoOH B 3JIEKTPOJIMTE PACCMATPUBAETCS KaK TBEPIbIM IIAPUK,
JIBHKYILAMCS B BA3KOH KUIAKOCTH IO JICUCTBUEM DJIEKTPUUECCKOU

cunnel P= |z, | e,X . Torma ero ckopocTs v MOYKHO ONIPEJEIUTS 10
3ak0oHy CTOKCa P
v=—
6nnr

rJie 1 — AMHAMUYeCKas BSI3KOCTh KHJIKOCTH (Pa3MEPHOCTH [Nn] =

[Ta-c), » — paauyc mapuka. Tak Kak Mo ONpeaeNeHno p° = A(: X/F

(HOJIMKH O3HAYarT OECKOHEUYHO pa30aBICHHBIN pacTBOp, T.€. = c—0),

TO TIOJYYAIOTCS Cleayroue GOpMyJibl 1JIsl TPEICIbHBIX
AIEKTPONPOBOJIHOCTEN U KO3 PuimeHToB 1uddy3un (ypaBHEHHE
Crokca — DUHIITEHHA)
2
30 12N p°=_FT_
i t
6nnr, 6nnr,




CTOKCOBCKHM panyC HOHA
Paauyc ruipaTHpOBaHHOTO MOHA, PACCYMTAHHBINA 10 JAaHHOW (hopMyJie,

HA3bIBAIOT CMOKCOBCKUM PAOUYCOM r.,. s BOIHBIX pacTBOpPOB IIpU
25°C oH paBeH
P 9,17 |z, |
r =
st 0
A0 (25)

[Ipu 3TOM BO3MOKHBI 3 CUTYAIINU:

1) cTokCOBCKMI panyc OJIM30K K KPUCTALIOTpapruuecKoMy — 3TO
O3HAYaCT, YTO MOH JBMIKETCS «CYXHUM»;

2) CTOKCOBCKHM paJINyC 3HAYUTEIBHO OOJIbIIIe
KpUCTAIIOTPaQUIECKOTO — 3TO 03HAYAET, YTO MOH JIBHXKETCS
IIPOYHO THAPATHUPOBAHHBIM (HaIpuMep, KaTuoHbl Li7, Na™)

3) CTOKCOBCKHUH pajiiyC MEHBIIIE KPUCTAIIOTPAPUUECKOTO — 3Ta
Ka3aJ0Ch Obl HEBO3MOKHAS CUTYaALUsI UMEET MECTO JJIsl MaJIbIX,
c1a00 TUPATUPOBAHHBIX HOHOB (HampuMmep, Bro) u sBisieTcs
CIEJCTBUEM YIIPOIIEHHOCTH MOJIENIHN (CTOKCOBCKUU PAJINyC HE
CHEIYET OTOXKACCTBIATH C PA3MEPOM PEATTLHON YaACTHUIIHI).



PoJjib BA3KOCTH CPEIbI

OKCHOHEHIIMAJIBHBIM POCT TNOJABWIKHOCTH (M KO3(D(pHUIIUEHTA
muddy3nn) C TEMIIEPATypOu IPUBOJIUT K
KCIIOHEHIIUAJIBHOMY POCTY 3JIEKTPOIPOBOJIHOCTH PAaCTBOPOB
JJIEKTPOJIUTOB C  TEMIEparypor. B OCHOBHOM  3TO
00YCJIOBIJICHO AKCIIOHCHIIMAIbHBIM YMEHBIIICHHUEM BSI3KOCTH C
TEMIIEPATYPOU.

B oTiamuMe OT HOHHBIX PacTBOPOB JJIEKTPOINPOBOJHOCTD
METaJJIOB YMEHBIIIAETCS C TEMIIEPATYPO.

CoryacHO THAPOAMHAMHAYECKOU MOACIN

zeOF

?\.2 n=const =
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(npasuno Banvoena-Ilucapoicescrkoeo)

DTO MOPaBWJIO BBINOJHACTCSA, €CIM PAIANyC HMOHA B PACTBOPE
nocTOssHeH  (Y3KHM ~ MHTEpBall  TEMIIEparyp, KpYIIHBIE
OpPraHUYECKUE UOHBI).



3aBUCHUMOCTb A, A, u; !, OT KOHLUEHTPAlUM SBISETCA CICACTBHEM HOH-
MOHHOT'0 B3aUMOJAEUCTBU. B TepMuHOI0oruu teopuun X 3TH 3aBUCUMOCTH
00yCIOBJICHBI TOPMO3AIIUMH 3P dekTaMu HOHHOM aTMOChephl. BeIaensoT:

iekTpodoperndyeckuii 3PPeKT — TOCKOJIBKY HOHHAsA arMmocdepa
JIBWKETCS B ITPOTHUBOIIOJIOXKHYIO CTOPOHY IO OTHOIIEHUIO K IEHTPAJIbHOMY
HOHY (a1exmpoghopes — NIBUKEHUE YACTUI] B JICKTPUUYECKOM I10JI€);

pejakcanuoOHHbIH 3PPeKT — MOCKOIBKY MOHHAsI aTMOc(epa HEMPEPHIBHO

pa3pylIaeTcss 1 00pa3yeTcs BHOBb.

JI. On3zarep Ha ocHOBaHUM Teopuu Jlebas- XIOKKe NOJTy4Yusl YpaBHEHUE

A=A’ —(2b, + pr° We
(ypasnenue Jlebas-Xwxkensa-OHnzazepa),
SBJISIFOIIEECS] TEOPETUIECKUM 000CHOBaHHEM
sMnupuyeckon popmyisl Konbpayia.
B BogubIX pactBOpax npu 25°C

A=A"—(60,4-10™ +023A°W¢

DTa TEOPUS CTPOTO BBITIOJHACTCS JIUIIb MPH

KpaliHe HU3KKX KOoHIeHTpanusx (¢ < 0,001 M).

A, cM’/(OM - Monb)
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4.9, 3aBHCHMOCTE: 3KBHBA-

JIEHTHOH 3JIeKTPONPOBOAHOCTH A OT
KOHIEHTpAaI ! ¢ AJis BOAHKIX pac-

TBOPOB



dddexkT BuHa — pe3ko€ MHOTOKPATHOE YBEJIHMYECHUE SJICKTPOIPOBOJIHOCTH
pacTBOpa MPHU BBICOKOW HATIPSKEHHOCTH BJICKTPUYECKOTo 1moJisi. OOvscHeHue
— U3-3a BBICOKOM CKOpPOCTH JBMJKCHHMS HOHOB HOHHas arMocdepa He

yCIIEBAET 00pa3oBaThCH. AA
A
B pactBOpax ciiadbbIx 31€KTPOJIUTOB
HACTyIAeT NojHas aucconuanus (o = 1).

Baz[Fe(CN)s].
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Puc. 4.10. 9ddexT BuHa a1 HEKOTOPHIX
CHJIBHBIX 3JIEKTPOJIMTOB

dbdext ledasg-PajnbKeHrareHa — pocT A Ha CBEPXBBICOKHX YAaCTOTax IIPH
AJIEKTPUUECKUX H3MEPCHUAX Ha MEPEMEHHOM Toke. QOvsicHeHue — WOHHas
atMocdepa MepecTaeT pearupoBaTh Ha JJIEKTPUYECKOE II0Jie MPU €ro
KOJICOQHUSIX BBICOKOM YacCTOThI, B PE3YJbTATE€ MCYE3AET PEIAKCALMOHHOE

TOPMOKEHUE.



AHOMAJIbHAS MOJABUKHOCTHL HOHOB BOJI0OPOAA U
rMAPOKCHJIA B BOAHBIX PAaCTBOpax

HMoHn BOmoOpoa B BOJHBIX PACTBOpAaxX CYIIECTBYET B BHJIC HOHA
rugpokconus H;O", KoTopblil JOMOIHUTENBHO TUapaTupyercs 3 — 4
MOJIEKYJIaMH BOJIbl ¢ 00Opa3zoBaHMEM, Hanpumep, komiuiekca HyO,"
[ToABMKHOCTH MOHOB BOJIOPOJA U THAPOKCHIJIA B BOJAHBIX PAaCTBOPax
MHOT'OKPATHO IIPEBBIIIACT NOJABUKHOCTh BCEX OCTAJIbHBIX HOHOB.

Hon l‘: , cM2/(OM * I-3KB)
0°C 18°C 25°C 45°C 100°C
H* 225 315 349,8 441,4 630
OH" 105 171 198,3 — 450
Hon k? ; em? /(OM « r-3KB)
0°C 18°C 25°C 45°C 100°C
Li* 19,4 32,8 38,7 58,0 115
Na* 26,5 42,8 50,1 73,7 145

Emié Oosiee BbICOKA MOABUKHOCTh HOHOB BOJIOPO/Ia BO JIBJY: MPUMEPHO
B 100 pa3 Oobllle, 4eM B BOJIE IIPU TOM K€ TeMIlepaType.
[ToABMXHOCTE APYTHUX KATHOHOB BO JbAYy B 108 pa3 Menbme, uem H',



ObvsacHernue

C@@pXVZOOGMQfCHOCmu

UOHO6

gooopooa u

2UOPOKCUNA 8 BOOHBLIX pACMBOpax — ACTaPETHBHIM MEXaHU3M,

HETIOCPEICTBEHHBIN
TUAPOKCOHUA K

[IEPECKOK
COCEIHEW MOJIEKYIIE

OpOTOHA  OT

KOMIIJICKCA

BOJIbI  (KBAaHTOBO-

MEXaHMYECKOE IPOTOHHOE TYHHEIUPOBAHUE)
%, CM/M

H . e H\ +/H
O—H + 0 —» (0 + H—O
’ \ 7 \
H H H H
HJIK OT MOJICKYJIbI BOJAbI Ha HOH

TUIPOKCHUIIA
H H H H
I + | —— | + I
O—H O O H—O

bnaromaps 3ToMy «4eMIUOHAMM)

YAENBbHOM 3JIEKTPOIIPOBOJIHOCTH

ABJIAIOTCSA PACTBOPHI

CUJIBHBIX KUCIOT (ty, — 1)

U menoueu (foy — 1).
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