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AHOTALIA Buguennsi 6nausy 61acmugocmeli po3uuHHUKA Ha npoyecu ioHHoI acoyiayil i ionnoi miepayii y po3uunax
HeCUMempU4HUX eNeKMpOoNimie 30IUCHEHO 8 OIHAPHUX SMIWAHUX PO3YUHHUKAX, Oe OCHOBHUM KOMHOHEHMOM €
OuUMemuacyiboxkcud, a OONOMIdCHUMU — Xaopobeusen i nipuoun. Ilpoyec axmuseayii iowHoi micpayii cunbHo
3anedxHcums  6i0 8'A3KOCMI  PO3UUHHUKA, MOMY CaAMe CKOpe2o8aHa Ha G'SI3KICMb pPOZYUHHUKA 2PAHUYHA MOJAPHA
eeKMpPONPOBIOHICIb Lg1 O0ae 3mMo2y Oiimu BUCHOBKIE W00 BNIUBY XAPAKMEPUCHUK OIHAPHO20 PO3YUHHUKA HA
BeIUYUHY 2DAHUYHOT MOJIAPHOL eNeKmMpPOnpOBIOHOCHIE Ay .

Knrouegvle cnosa: pozuun enekmponiny, po3uuHHUK, HecumMempuyHull exekmponim, kucroma Jlvioica, ionna acoyiayis,
KOHOYKmomempis

AHHOTALTHA H3yuenue gnuanusi C60UCME pACMEOpUmENa HAd NPOYeCccyl UOHHOU accoyuayuy U UOHHOU Muepayuu 8
PAacmeopax HeCUMMEMPUUHBIX INEKMPOIUMOE NPOBOOULOC 8 OBOUHBIX CMEUAHHBIX PACMBOPUMENAX, 20€ OCHOBHbIM
KOMHOHEHMOM Obll OUMemUICY1boKcUd, a BCHOMO2AMeNbHbIMU — XA0pOeH30n u nupuoun. IIpoyecc axmueayuu
UOHHOU MUSPayuu CUIbHO 3A6UCUIN OM 6A3KOCIMU PACBOPUMEINS, NOIMOMY UMEHHO KOpPe2UpOBAHHAs HA 6A3KOCHIb
pacmeopumeins npedeibHaAsi MOJAPHAA IeKMPONPOBOOHOCHb Ayl Odem 803MONMCHOCIb COelamb 6616006l O GIUAHUU
Xapakmepucmuk cCMewanno20 pacmeopumesi Ha 8eluduty npeodenbHOl MOJAPHOU deKMPOnpo8o OHOCIU Ay,
Knrwouegvle cnoga: pacmeop >1eKmMpoIUma, pacmeopumens, HeCUMMEmpUdHblll daekmpoaum, xucioma Jlviouca,
UOHHAS Accoyuayus, KOHOYKMomMempusl

SOLVENT PROPERTIES INFLUENCE ON CORRECTED LIMITING MOLAR
CONDUCTIVITY OF COPPER (II) SALTS

0. KOFANOVA'
National Technical University of Ukraine "Kyiv Polytechnical Institute", Kyiv, UKRAINE

ABSTRACT Most of catalytic chemical processes are held in non-aqueous liquid media. So it is necessary to obtain
reliable information about the solvent influence on the equilibrium in non-aqueous solutions. The problem of the solvent
influence on the polyvalent electrolytes behavior in non-aqueous media has become extremely important for scientists.
Thermodynamic characteristics of polyvalent electrolytes ion association process are important data for Lewis acids'
relative force evaluation and their catalytic activity comparison. It allows us to make some conclusions about the
solvent properties influence on the stage ion association of polyvalent electrolytes. So media effect on ion association of
non-symmetrical electrolytes has been investigated in binary mixed solvents. It allows analyzing the solvent influence
on the ion association of investigated electrolytes by means of changing the solvent composition. Dimethylsulfoxide has
been chosen as a basic solvent and chlorobenzene and pyridine have been chosen as the second component of binary
solvent. As ionic migration values strongly depend on solvent viscosity, it is considered that corrected on the viscosity
limiting molar conductivity values J.yn give us more information about the mixed solvent composition dependence on
limiting molar conductivity Ay. The analysis of changes of corrected limiting molar conductivity values yn with binary
solvent composition, and also comparison of these dependences for CuCl, and [Cu(en),] Cl, solutions allows us to make
a conclusion about the main influence of electrolyte system solvation characteristics on the ion migration process.
Keywords: electrolyte solution, solvent, asymmetric electrolyte, Lewis acid, ionic association, conductometry

Beenenne
3a mocnegHHEe TOABI HW3yYE€HHE CBOWCTB
HECHMMETPHYHBIX AJIEKTPOIHUTOB TPUBIIEKAET BCE
Oosbliiee BHIMAHNE MCCIIEIOBATENEH W MPAKTHKOB.
O1t0 00yCIOBIIEHO TeM, YTO MHOTHE U3
3JIEKTPOIUTOB TaKoro THTIA HIFPOKO

HCIOJB3YIOTCS TPH OCYIISCTBICHUU IIPOIIECCOB
OPTaHUYECKOI0 CHHTE3a, B FaJIbBAHUKE M KaTaaH3e.

OmauM w3 Hambollee UYYBCTBHTEIHHBIX
METOIOB ONpENieNIeHNsT ~ MOHHOTO  COCTaBa
pacTBOpOB  JJEKTPOIMUTOB, KOHCTAHT HOHHOM
accolalii W BEIWYHH HMOHHOH MHUIpalMH
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3JEKTPOIUTOB SIBJISIETCS METOJ KOHIYKTOMETPHUH.
Opnako, Ha (pOHe MHTEHCHBHBIX HCCIIEIOBaHUM,
MOCBSIIICHHBIX KOHAYKTOMETPUUYECKOMY U3YUCHHIO
HEBOAHBIX DJIEKTPOJUTHBIX CHCTEM, OTMEYaeTcs
CYILIECTBEHHOE OTCTABAHHE TEOPETUUYECKUX OCHOB
U KOJUYECTBEHHOI'0 OIMNHCAHUS AIEKTPOMPOBOJI-
HOCTH pacTBOpOB HECUMMETPUYHBIX
ANEKTPOIUTOB. OTO OOYCIOBICHO TEM, HTO
mpobiieMa UHTEPIpPETAi KOHAYKTOMETPHIECKUX
JIaHHBIX JJISl TAKMX CHCTEM OYeHb cioXKHa [1—-2].

Lean padoTbl

Hempto  pabotel  siBusieTcss  pa3paloTka
TEOPETUKO-IKCIIEPUMEHTATIBHBIX BOIMPOCOB M3YUEHUS
BIVSHHS PacTBOPUTENS HA IPOLECCHl HMOHHOW
accoraryi ¥ MoHHON murpaimm comeir memu (1) B
HEBOJHBIX Cpeiax.

H3i10:keHNE 0CHOBHOIO MaTepHaia

WzyyeHne BIUSHHUS  PAacTBOPHUTENS Ha
TEPMOJMHAMUKY DPAaBHOBECHBIX M TPAaHCHOPTHBIX
MPOLIECCOB  SABJIAETCS BaXKHBIM  HAIIPABJICHUEM
COBPEMEHHOM TEOpHH pacTBOpOB. [IpruMeHnTENBEHO
K pacTBopam AJIEKTPOIUTOB npobiema
3aKIII0YaeTCs B M3YUYEHHH CBS3EH MHKpO- (paauyc
HWOHOB D3JICKTPOJINTA, Pa3Mepbl YYacTBYIOUIMX B
COJIbBATallMM MOJIEKYJ, UX AWUMOIBHBIA MOMEHT H
Ip.) U MaKpOXapaKTEePHUCTUK CHCTEM (IUDIIEKTPH-
YyecKas MPOHULAEMOCTh U BSI3KOCTh PACTBOPUTEILS,
SHEprusl cruenu(UyYeckol CONbBaTaAlii M Ap.) C
TEPMOINHAMUIECKIMHU XapaKTEePUCTUKAMHU
MPOLIECCOB HOHHOH accolMaluyd W aKTHBALUH
HOHHOU MUTPALHH. Hnst pacTBOpOB
HECUMMETPUYHBIX 3JIEKTPOIUTOB JaHHas
npo0iema 10 CHX HOp U3ydeHa HeJOCTaTOYHO.

Kak wu3BecTHO, B OOJBIIMHCTBE KHIKUX
cucreM,  OOpa3oBaHHBIX  HECHMMETPUYHBIMU
NEKTPOJIUTAMU U HEBOJHBIMH DPaCTBOPUTEISIMH,
HEOOXOOMMO YYWTBHIBATh HOHHYIO AacCOLUALIMIO.
[lepBplif OpPOAYKT TakoW accoUUalMd — HOH,
KOTOPBIN BHOCHUT BKJIAJ, Kak B
3JIEKTPONPOBOIHOCTh, TaK W B MEKHUOHHBIC
B3aMMOJEUCTBUS B pacTBope. To ecTh CIIOKHOCTB
IpeAcTaBiseT CcoOOH  MOIEMUPOBAHHE  Jaxe
JIBYXHOHHOH 3JIEKTPOIUTHONU CHCTEMBI, HE TOBOPS
YK O cucreMe ¢ OOJbIIMM  KOJIMYECTBOM
Pa3HOCOPTHBIX (M Pa3HO3APSAIHBIX ) HOHOB.

W X0TS KOHAYKTOMETPHsI SIBISIETCSI OTHHUM
n3  Hauboiee  PacHpOCTPAHEHHBIX  METOAOB
U3Y4YEHHS IJIEKTPOIUTHBIX CUCTEM, OOJIbIIas YacTh
paboT mOCBsAIEHA M3YYEHHI0 CHMMETPHUYHBIX
NIEKTPOJIUTOB, TIJl€ HOHBl HMMEIOT OJIMHAKOBBIE
3apsiipl, @ PacTBOPhHI COAEPXKAT TOJBKO [1BA THIA
HOHOB. {7151 onKcaHUs TAKMX CUCTEM INPELIOKEHO
JIOCTaTOYHO OOJBIIOE KOJIWYECTBO TEOPHH U
YpaBHEHHUH 3JIEKTPOIPOBOAHOCTH, OHAKO HU OIHO
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W3 OTUX  YypaBHEHMH He  MOXeT  OBbITb
HEMOCPEICTBEHHO HCIOIb30BaHO MMl OMUCAHUSA
AIIEKTPOIUTHBIX CHCTEM, COJepIKaIINX
HECUMMETPHUUHBIE 3JIEKTPOIUTHI [3—5].

B HameMm wucciegoBaHMH B KayecTBe
HEBOJHBIX pacTBopuUTenei UCIIOJIb30BaHBI
JIMETHIICYTb()OKCHT (IMCO) (6azoBbIi
pactBopuTtens), mupuauH (Py) n xmop6enzon (Xb).
Bce pactBopuTenn ouMIIANM 1O ONHMCAHHBIM B
JUTEpaType METOAMKAaM JO0 COBMAACHUS  HX
(U3UYECKUX KOHCTaHT C JUTEPATYPHBIMU JAHHBIMH
(TUTOTHOCTS®, BSI3KOCTb, JMBIIEKTPUYEcKast
MPOHHULIAEMOCTb,  KOI(Q(UIMEHT  MpEeTOMIIEHHS,
yaenpHass — 3JeKTponpoBoaHOCcTh).  KonTtpomupo-
BAJIOCH TAaKKe COJAEP)KAHUE BOJbI B PACTBOPHUTEIISIX,
kotopoe He npessimano 0,01 mace. %.

B kadecTBe HECHMMMETPHUYHBIX 3JEKTpPO-
autoB B3ATHl comu memu (II) — xmopun memm
CuCl,, TOTy4YeHHBI COTJIACHO METOAWKE [6], H
XJOpHI ~ OUITWICHIMAMHHOBOTO  KOMIUIEKCA
menu (1) [Cu(en),]Cl,, modydeHHBIN aHAIOTUIHO
meroauke [7] u3 CuCl,. Hcxomnbeie pacTBOpHI
3JIEKTPOJIUTOB TOTOBUJIMCH BECOBBIM METOAOM C
YYETOM MONpaBKH Ha B3BELIMBAHHUE B BO3IYXE.
[Ipu mpuroroBieHnn cmeceli ¥ TMPOBEICHHUH

M3MEpeHnid  oco0oe  BHHMAaHHE  YIEIUIOCHh
TepMeTH3aIHH COCY/IOB, TIIATETHPHOMY
W30JIMPOBAaHUID WX  OT  BJard  BO3IyXa.
[orpenrHocTh MIPUTOTOBJIEHUS pacTBOpoB

OIpeaesslach BETMUYMHON MHUHUMAJIBHON HABECKH
n He npesbimana 0,3 %; cyMMapHasi MOTPEIHOCTb
olpenenaeHus BEITUYHH MOJISIPHOM
3JIEKTPONPOBOTHOCTH ObLTa He Bhime 1 %.

UccnenoBanue M3MEHEHUS BEJINYUH
3JIEKTPONPOBOIHOCTH PACTBOPOB BO BPEMEHH, a
TaKXKe TEeMIepaTypHOIO0 THCTepe3rca IOKa3ajH
OTCYTCTBHE  HEXKENATEIBHOIO0  XHMHYECKOIO
B3aMMOJCUCTBHS MEXAY KOMIIOHEHTaMU BO BCEX
n3ydaeMbelx  pactBopax. JlamHele  ¢usuko-
XUMHYECKOTO aHaIW3a H3YyYEHHBIX CMEIIAHHBIX
pacTBOpHUTENell TakXe CBUIETENBCTBYIOT O TOM,
9YTO BO BCEX CHUCTEMaxX OTCYTCTBYET XMMHUYECKOE
B3aMMOJEUCTBHE €  OOpa3oBaHHMEM  HOBBIX
COCIVHEHUM.

O0cyxneHue pe3yJbTaTOB

N3yueHne HOHHOW accOLMaIMU AJIEKTPOIUTOB

KOHIYKTOMETPHUYECKHM  METOIOM  CBSI3aHO  C
poOIeMoit BbIOOpa ypaBHEHUS
3JIEKTPONPOBOJHOCTH, KOTOpoe Haubojee TOYHO
OIMCHIBACT  HKCHEPUMEHTAIbHbIE  3aBHCHMOCTH
A=flc) wm obecrieuMBaeT pacyeT aJeKBATHBIX
3HAYEHHUH NpEAETbHBIX MOJISIPHBIX
ANEKTPOIPOBOAHOCTE! M KOHCTAHT  MOHHOM

accormarmy. Kak mokasaHo B HaIlMX paHHUX padboTax
[3—5], B nuTepaType COmEpKUTCS HE3HAUYMTEITHHOES
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YHCIIO JAHHBIX OIHOBPEMEHHO IO JABYM KOHCTaHTaM
cTymeHuaTol accomumamuu mist 2—1 wm 12
JNIEKTPOJIMTOB, HE TOBOPS YK O KOHCTaHTax
accoLMaIi  IEKTPOINTOB, COACPIKAIMX HOHBI C
OompM  3apsinoM. [loaToMy B OCHOBY pacuera
MIPEENbHBIX MOJISIPHBIX  3JIEKTPONPOBOAHOCTEH U
KOHCTaHT  HMOHHOM  accolMalMyd  TOJO)KEHa
NpeJIoKeHHasT  HaMM ~ MeTomMKa  0OpalboTKu
KOHAYKTOMETPUYECKUX IKCIIEPUMEHTAIIBHBIX TaHHBIX
JUIS pacTBOPOB HECUMMETPHUHBIX HJIEKTPOIHUTOB [&].

B 4YaCTHOCTH, I PpaBHOBECH,
OITHCHIBAEMOT'0 CXEMOM:
Ka] KaZ
2+ —_— + —>

rne K,; n K,, — KOHCTaHTBl HOHHOH acCOI[HAIINU
[0 MEpPBOM U BTOPOM CTYHEHSIM, COOTBETCTBEHHO,
MOJISIpHAST DJIEKTPOIPOBOIHOCTh A 3aIlMCHIBAETCS

CIIEAYIOUINM YPaBHEHUEM:

A= [ho1— (A1ho1 + BY) I']-eileo + [hor— (Ao oo+

+By)- 1] ¢/, (2)

T/Ie Cp — MOJSIPHAs KOHIIGHTPAIHS DJIEKTPOIUTA;
Mot " Aoz —  TIpenenbHBIE  MOIJSPHBIC
9NEKTPONPOBOAHOCTH MEPBOM U BTOPOH CTyHEHEH
aCCOLIMALIMHU, COOTBETCTBEHHO; Agi = Ao+ + Ag- 5 Ao+ —
mpefenbHas MOJSPHAS AJIEKTPONPOBOIHOCTE i-TO

KaTHOHA;, A¢. —  TpenenbHass  MOJApHas
3JEKTPONPOBOAHOCTh aHnoHa;, A, B, -
kodpdunuenter OH3arepa; ¢, c; MOJISIPHBIE

KOHIGHTpalM#  KatmoHoB ~MA® u  M™,
COOTBETCTBEHHO; / — MOHHAsI CHJIa pacTBOpa.

3nadenuns kodddunuentoB Onzarepa s
n3y4aeMmblx 2—1 3IEKTPOIUTOB PacCUUTHIBAINCH
o ypaBHEHUsM [8]:

A=(Q11,871 A/ (1+Q)"
B =2,5981B,

e Ap= 820400 /(¢ T)*%
B =82,501/(n (¢ T)");
Q=2/@(1+2./2))
P=3/(4(1+2h./ D))

Cnenyer  oTMeTuTh, 4TO0 jna  2—1
anekTponuTa KodpdunneHTsl OH3arepa SBISIOTCS
(YHKIFSIME OT BETUYHH TPEAeTbHON MOJSPHOU
JIEKTPONPOBOJHOCTH aHMOHA Ag. U IPEAENbHON
MOJISIPHOHM 3JIEKTPONPOBOJHOCTH 3JIEKTPOJIUTA Ag.
[8] Ilpm o>ToM Ha  mpuUMepe  CHUCTEMBI
CuCl,— IMCO mpomeMOoHCTpHpYeM, 9TO Agj B Ay,
a Taxke K,; 1 K, HECHIILHO OTIIMYAIOTCS aKe I
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TPaHUYHBIX YCIOBUH Ao = 0,14 u Ao. = 0,9
(tabm. 1).

Tabmuma 1 — BenuuuHB TOpenenbHBIX
MOJISIDHBIX  3JIEKTPONPOBOAHOCTEHW M KOHCTaHT
HoHHOM accounmaiuu B cucreme CuCl, — JIMCO
JUIS TPAaHUYHBIX M PACYETHBIX YCIOBHH

Vcnosue M | M K. K>
CM"M>/KMOJTb

M=0,1 36,4 87,18 11,4 6,40
o

h=0,5 36,6 87,18 11,5 6,41
Ao

2=0,9 36,5 87,18 11,4 6,35
Ao

W3 ypaBuenus (2) cmemyer, 9To MOISpHAs
ANEKTPOIIPOBOAHOCTh A 3aBUCHUT OT BEIHYUH
MpEeaeabHbIX MOJISIPHBIX 3JIEKTPONPOBOAHOCTEH MO
TIEPBOIl U BTOPOH CTYIIEHSM acCCOIUAINH Ag;, Ay, U
OT MOJIIPHBIX KOHIIEHTpalUii KaTHOHOB MA™ u
M* ¢ 1 o, KOTOpbIE, B CBOKO OYEpE/b, 3aBUCAT OT
KOHCTAaHT paBHoBecud K,; u K, u or
KOHIIGHTpAIlMH PACTBOPA DJIEKTPONIUTA Cy. TakuMm
o0pasomM, ompe/eneHne HEM3BECTHBIX BETHYUH Ag
u Ay, K,y n K,, Ha ocHOBaHWU ypaBHeHUsS (2)
MOYKHO TIPOBECTH ITyTEM HAXOXICHUS MHUHHMYyMa
meneBoil  (YHKIIMM TIO METOAY HaWMEHIINX
KBa/IpaTOB:

NT
0 = [X (Rewpj— heacy)’/ (NT-2) 1,

J=1
rae NT — KOJMYeCTBO IKCIIEPHMEHTAIBHBIX TOUEK
U30TEPMBI DIIEKTPOINPOBOTHOCTU A = f(C); Aexpj —

9KCTIIEPUMEHTAJIbHbIE 3HAYCHUS MOJISIpHOHN
JIIEKTPONPOBOAHOCTH;  Acalcj pacuerHsle
3HA4YEHUS]  MOJSIPHOM  3JIEKTPONPOBOTHOCTH,

paccunuTaHHBIE 110 YpaBHEHUIO (2).

Haxoxxnenne MuHUMyMa TENEBO (PYHKIUN
o = Y(Kyus, Kaz, Mot, hop) IPAKTHIECKH HEBO3MOXKHO
0e3 HCHOJNB30BAaHHUS  METOHAOB  HEIMHEHMHOIo
MPOrpaMMHUPOBAHUS, MOCKOIBKY TIO0 YpPaBHEHHIO
(2) Bemuumasl K,; M K, CBS3aHBI HEITHWHEHHO.
Kpome Toro, mpuMeHeHre METOJJOB ONTHMHU3AIIUU
MpeaycMaTpUBaeT 3aJaHUe WHTEpBaJia ITOMCKa
1100 HaYyaJbHBIX 3HAUYEHUIH KOHCTAHT aCCOLMAIlHAH.
[losToMy momck MHHUMyMa IIeNeBOW (YHKIIHH
MPOBOJIMIJICS HAMH B MHTEPBAJIC BETUYHH KOHCTAHT
or 10" o 10" ¢ wucnons3oBanmem Mmerona
MTOKOOpAMHATHOTO cITycka [9; 10].

Pacuer xoHlIleHTpalnii HOHOB MA" u M** ci
U ¢, TPOBOIWIM METOAOM pEIIEHUS CUCTEMBI
HEINUHEWHBIX YpPaBHEHUW, B KOTOPYKH BXOIAT
BBIDOKEHHUST IS KOHCTAaHT paBHOBECHU Uepes
3aKOH JICUCTBYIOIIUX MacC, a TaKKe YpaBHEHUS
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3JEKTPOHEUTPAIBHOCTH U COXpaHeHus Macchl [11].
[Ipenmaraemslii METOJ MO3BOJIAET OAHOBPEMEHHO
onmpefenauTh  00€  KOHCTaHTBl  acCOLHUALMH
HECUMMETPHUYHBIX S3JIEKTPOJIUTOB TuUma 2—1 wiu
1-2. KoppektHocTs mozmxoma anmpoOHpoBaHa Ha
JUTEPaTYPHBIX JAHHBIX IO 3JIEKTPONPOBOJHOCTH
HECUMMETPHUYHBIX 3JIEKTPOJIUTOB KaK B BOJHBIX,
TaK ¥ B HEBOJHBIX cpenax [12—14].

Bnusaue PpacTBOPUTECIIA Ha
SJICKTPOMPOBOAHOCTD pacTBOpa DJICKTPOJIUTA
CKIIaabIBACTCs nus3 BJIMAHUA €ro BA3KOCTH,
,HHBHCKTpH‘IeCKOﬁ IMPOHULACMOCTH n

CHCLII/I(i)I/I‘lCCKOFO B3aHMO}IeﬁCTBHH C HOHaMH
BHCKTPOHHTHOP'I cucTeMBl. Bsa3kocTh PacTBOPUTEIIA
onpeaciacT INOABHIKXHOCTb HOHOB, a
JUDSJICKTPUICCKUC CBOICTBa Cp€abl BIIHAOT Ha
HMOH-MOHHBIC M HWOH-IHUITIOJIBbHBIC B3aHMO,Z[€I>iCTBHSI.
Hpnqu, IOCJIICAHUEC BO3H€ﬁCTBYIOT HEC TOJIBKO Ha
CKOpPOCTb MUI'pAllMM MOHOB, HO U Ha NPUTIKCHHUC
MCKOY Pa3SHOMMCHHBIMHA HOoHaMH u,
CICO0BaTCIIbHO, Ha CTCIICHb HX CBA3BIBAHHA B
HWOHHBIC IIapbl. CHeI_II/I(l)I/II{GCKaH COJIbBaTanusA
HOHOB BJIMACT KaK Ha IIOABUXXHOCTH, TaK W Ha
acconanyo HOHOB. HOC-)TOMy NpeUMyHICCTBOM

CMCIIAHHOI'O PacTBOPUTEIIA SBJIACTCA
BO3MOXXHOCTD BBISIBUTH COOTHOCHTCIIbHOC BJIMAHUC
(1)I/I3I/I‘IGCKI/IX u XUMHUYCCKHUX CBOMCTB

pacTBOpUTENs Ha XapaKTEPUCTUKU  IpoIiecca
HWOHHON accouuanuu (xJIopOeH30i1, HampuMmep,
ciaboe OCHOBaHWeE, a MUPUANH — CHIIFHOE).

Ha OCHOBE aHam3a YpaBHEHUS
Wzmatinosa [15], pabot o W3y9IEHHIO
3NIEKTPONPOBOAHOCTH  1—1  3JeKTpoauTOB UM
3aBUCHMOCTEN, TONy4eHHbIX Hamu [3-5; 8; 11],

JeTaeM  BBIBOJ O COXpPaHEHWH  JIMHEHHOU
9KCHOHEHIMATIBHOM 3aBHCHMOCTH KOHCTAHT
CTYIIEHYaTOU accouyalyu oT obpatHo#t

JMNIEKTPUIECKON MPOHUIAEMOCTH B H3YYEHHBIX
cuUCTeMax WIM Ha TeX MWHIEpBAIaX 3HAYCHUU
JMNIEKTPUYECKON MPOHUIAEMOCTH, TAE JHEprus
COJNTBBATAITMH OCTaeTCs MocTosHHON. OqHaKo, B CBI3H
C TeM, 4YTO BEJIMYMHA HOHHON MWIPAlMM CHJIBHO
3aBHCHT OT BSI3KOCTU PACTBOPHUTEINSA 1), CUUTACTCS, UTO
HMMEHHO KOPPErMpoOBaHHAs HA BS3KOCTb IIpEeNeNbHas
MOJISIpHAsl DIIEKTPOIPOBOJHOCTE Ao Jaer Ooree
HarJBSIIHYO XapaKTePUCTUKY 3aBHCHMOCTH
MIPeNe’TbHON MOIISIPHOM AIIEKTPOIPOBOIHOCTH Ao OT
CocTaBa CMEIIaHHOTo pactBoputens. B tabm 2 u 3
MIPUBENICHBI sorapu¢mMel KOPPErupoBaHHOM
MIpene’bHON MOJAPHON AIIEKTPOITPOBOTHOCTH  Agi M|
s pactBopoB CuCl, n [Cu(en),]Cl, B M3y4eHHBIX
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Tabmuua 2 — KopperupoBanHast npegenbHast
MoJsipHast snekTponpoBoaHocte CuCl, B ABOHHBIX
CMEIIAHHBIX pacTBOPUTENIX (Ag; 10 CMM*/KMOINE;
110’ Iac)

PactBoputens In(Ao1m)
298,15 K | 308,15K [ 323,15K
JAMCO—Py (mombH. % JIMCO)
100 -2,9 -3,0 -3,1
93,6 -4,0 -4,5 -4,9
81,0 -4,1 -4,6 -5,0
70,7 -4,2 -4,7 -5,2
50,3 -4,4 -5,0 -5,6
29,0 -4,9 -5,6 -6,2
20,5 -5,1 -5,9 -6,6
12,3 -5,5 -6,3 -7,3
JAMCO—XBb (mompH. % XbB)
5,50 -3,1 -3,2 -3,4
8,00 -3,1 -3,3 -3,6
12,1 -3,3 -3,5 -3,8
14,6 -3,5 -3,7 -4,0
18,3 -3,7 -3,9 -4,2
20,5 -3,7 -4,0 -4,4
29,1 -4,2 -4,6 -5,0

[IpoaHanu3upoBaHHBIE HAMH  H30TEPMBI
3aBucuMoctelt In(hy;m) ot 1/e mias mccmemyemMbIx
CHCTEM ITOKa3alli, YTO BeMHIuHHI In(Ag; M) BO Bcex
cIydasix YMEHBINAKTCS c najeHueM
JUBJICKTPUYECKON TPOHUIIAEMOCTH (TIOCTOSIHCTBO
BalIbJICHOBCKOT'O MPOU3BEICHHSI HE COOIFOAAETCS).
[Ipu »tom 3aBucumoctu In(Agim) = f(l/e) mus
pactBopoB CuCl, u [Cu(en),]Cl, B cmemaHHOM
pacTBopuTene ¢  TPAKTUYECKH  TTOCTOSHHOW
SHepruei COJIbBATAIIUH IMCO-Xb B
cooTBeTCTBUM ¢ [16] nuHeiHbl. B pactBoputene
AMCO—-Py HaO0IIF0TAI0TCS M3IIOMBI Ha
3aBucuMoctax In(hgm) = f(l/e), oTBewaromue
MPOXOXKICHUIO B JAaHHBIX CHCTEMax IPOIECCOB
nepeconbBaranuu katnonos CuCl’ u [Cu(en),]Cl".

IMocne 3aBepIICHUS nporecca
MepecoNbBaTalli B CMENIAHHOM — PacTBOPHTENE
JIMCO-Py  Tarcke  HaOmromaercst — JMHEWHOE
yMmeHbiieHHe  BenmmuuH  In(Agm) ¢ pocTtoMm
CONEpXKaHUSl THMPUAWHA, YTO CBSA3aHO, C OJHOU
CTOPOHBI, C YBEITMUYCHHEM Pa3MEPOB MHUTPHPYIOIIUX
KaTHOHOB, a, C JIPYrOd CTOPOHBI, TaJCHHEM
JIWBIIEKTPUYECKOW TMPOHUIIAEMOCTH W YCHIICHHEM
ANEKTPOCTATHYECKHUX B3aMMOJICICTBUH,
MPUBOJSIIMX K YBEITHUYCHHIO CTEIIEHH CONbBATAIIUH.
Habmomaemple M3MEHEHHST XOpOIIIO COTJIACYFOTCS C

CMEIIaHHBIX PACTBOPUTEISIX. pe3yibTaTaMi  M3MEHEHHMS  KOHCTAQHT  MOHHOW
accoITMaIry Mo BTOpOii crymenwn [11].
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Tabmuna 3 — KopperupoBanHas npe/ieinbHas
MossipHas anektpornpoBonHocTs [Cu(en),]Cl, B

JBOMHBIX CMeEIIaHHBIX pacTBOpPHUTENAX
(Ao 10 Cym*/kMons; 1710° TTac)
PactBoputens In(Ao1 M)
298,15 K | 308,15K | 323,15K
JIMCO—-Py (monbH. % Py)
9,30 1,6 1,5 1,4
20,3 0,4 -0,1 -0,2
29,5 -1,6 -2,1 -2,8
43,4 -4,8 -5,5 -6,0
47,8 -6,2 -6,2 -6,2
55,1 -6,2 -6,4 -6,6
60,1 -6,3 -6,6 -6,9
64,7 -6,5 -6,7 -7,1
69,4 -6,6 -6,9 -7,6
74,9 -6,7 -7,2 -7,8
80,1 -6,8 -7,4 -8,5
IMCO—-Xb (monbH. % XB)
0,00 2,7 2,6 2,5
5,50 2.4 2,3 2,1
10,0 2,2 2,1 1,8
14,7 1,9 1,7 1,4
18,0 1,7 1,4 1,1
26,1 1,1 0,7 0,2

BennunHbl KOppErnpoBaHHON MpenenbHON
MOJISIDHOM 3JEKTPONPOBOAHOCTH A7) B UHCTOM
nuMmeTuicyinbokcuse mist pactBopo [Cu(en),|Cl,
OoubIte, 4yeM  Jusi  pacTBOPOB CuCl,.
B pactBoputene JJMCO—-Xb sTa 3aKOHOMEPHOCTH
COXpaHSAEICSl Ha BCEM HCCIEIOBAaHHOM HHTEpBaje
KoHLeHTpaiwii. B pactBopurene xe JMCO-Py
IIOCI€ 3aBEPIUEHHUS] IPOLIECCOB IEPECONbBATALINU
katronoB CuCl” u [Cu(en),]Cl" BenmuuHBI Agm
Ul KOMIUIEKCA JIeKAT HHXKe, YeM I XJIOopuiaa
Menu. OT0 O0OYCIOBJIEHO TE€M, YTO B YHCTOM
JIMCO  karmor  [Cu(en),]Cl',  wmmerommit
JIOCTATOYHO  OOJBIION  KpHCTayuIOrpaduaecKuit
pazuyc, COIbBaTHPOBAaH MAJo, PE3yJIbTATOM Yero
SIBIIACTCSI TIPEBBINIEHNE cpenHero 3(QekTnBHOTrO
paguyca conbBatupoBannoro JJMCO CuCl™ nap
pammycom [Cu(en),]Cl". To ecThb MOmEKyIbI
STUJICHAUAMUHA B KOMILJIEKCE 1OCTATOYHO CHJIBHO
9KpPaHUPYIOT KaTHOH MEAW, 3allyiias ero or
B3aUMOJEUCTBUSL C pPACTBOpPUTENEM. OITO U
00ycnoBUI0 MeHbLIyr0 mnoasukHocTs CuCl’ mo
CPaBHEHUIO C TIOIBUKHOCTLIO MoHa [Cu(en),|CI".

o Mepe MIPOXOXKICHUS mporiecca
HepecosIbBaTallii KaTHOHOB MUPUIMHOM IIPOUCXOIUT
yBenmueHne  d(PQPEKTUBHBIX ~ PagMycoB  HOHOB
[Cu(en),]CI" u CuCl’, HO B 5TOM CITy4ae IpeBBIIEHHs
He Habmonaercs. To ects 1, 11 nona [Cu(en),]Cl,
COJIbBATUPOBAHHOTO ITHPUAMHOM, OCTaercsi OoJiblle
Tos CONBBA-THpOBAaHHOTO ~ Katmoa  CuCl".
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CrnemoBaTensHO, W TIOJBWXKHOCTH  KAaTHOHA
[Cu(en),]Cl" 1omKHA yMEHBIIATHCA CHIBHEE IO
CPaBHEHHIO ¢ TIOBIKHOCTBIO KatioHa CuCl” (Tabm. 2
1 3). DTOT BBIBOJ] XOPOIIIO COTJIACYIOTCS C aHAJIM30M
BEJTMYMH KOHCTAHT CTYIIEHYATON HOHHON aCCOIUAIN
[11]. TIlpwuem, mpolecc TmepecoNbBaTAMU Ui
katmona CuCl’ s3aBepimaercs npM  BBEICHUM
JIOCTATOYHO MAJIBIX JI00aBOK MHPHIIMHA, YETO HETb3S
CKa3aTh O MPOIIECCE MEPECONbBATAIIMN KOMITIEKCHOTO
xatrona [Cu(en),]CI .

Anamu3 3aBucumocteir In(Agm) = f(1/e)
TOKa3aJI, YTO TaHTeHCH! yriioB HakimoHa st CuCl, u
[Cu(en),]Cl, B  CMeImIaHHOM  PaCTBOPUTEIIEC
JAMCO—-Py Becbma Onu3k, Toraa Kak mpH mepexozne
Kk pactBopurento  JMCO—-Xb oHu cunbHO
pa3muUaroTcs. JTO CBUAETENBCTBYET O OOMNBIIIX
pa3Mepax CONbBATUPOBAHHBIX HOHOB B CMEIIAHHOM
pactBopurene  JMCO-Xb.  OtmeruMm,  4rO
YMEHBIIICHHE IAJIEKTPUYECKOH TPOHUIIAEMOCTH
BEleT K YMEHBIICHWI0 HOHHOW TIOIBMKHOCTH, a
TIOBBIIIICHNE OCHOBHOCTH PACTBOPHUTENS MOXKET
CKa3bIBATHCS JBOSKO B 3aBUCHMOCTH OT TEHACHIIUU B
W3MEHEHHH  paJiyCOB  MUTPHUPYIOIINX  HOHOB
BCIIEIICTBHE TIPOIlECCa  IEpecOoNbBAaTallMU. JTOT
BBIBOJT XOPOIIIO WILTFOCTPUPYETCS XOIOM
3aBucumocteil  In(Agym)=f(1/¢) mna pacTtBOpoB
000MX AIEKTPOIUTOB B CMEIIAHHOM pPACTBOPHTEIE
IMCO-Py [11].

BriBoabI

Taknm 06pazom, aHAIH3 H3MEHEHUH BETHMINH
KOPPErMpOBaHHOM Ha  BA3KOCTb  PACTBOPUTENS
NpPEeNeNbHOH  MOJISIPHOM  3JIEKTPOIPOBOIHOCTH  C
COCTaBOM IBOWHOIO CMEIIAHHOI'O PacTBOPUTENS, a
Tafoke€  COMOCTAaBIEHME  3aBHCHUMOCTEH st
pactBopoB anektpoiutoB CuCl, u [Cu(en),]Cl, B
W3y4YEHHBIX CHUCTEMaX IO3BOJISIET YTBEPXKIATh, UTO
OCHOBHOE BJIMSIHUE HA BETMYMHBI HOHHON MUTPALN
OKa3bIBAIOT  COJIBATALIMOHHBIE  XaPAKTEPHCTHKU
3IEKTPOIUTHOU CUCTEMBI. nu HamnOoIee
CYIIECTBEHHO 3TO BIHMSHHE CKAa3bIBaeTCs Ha
W3MEHEHNH TEPMOIMHAMUUYECKUX XapaKTePUCTUK
MpoLecca aKTUBALMK HOHHOM MUTPAaIMy, 4TO Oyzer
MPOJEMOHCTPUPOBAHO B JaJbHEeHUIINX
HCCIIE0BAHUSX.
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