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.ITH JaHHbIE I[10Ka3bIBAIOT eIle OOJBUIVIO CJAO0XHOCTD
BJIHAHHSA PACTBOPHTEJNEH HA HHAHKATOPBI, 4eM HA IPOCTHIE
KHCJIOTBI, 4YTO, €CTeCTBEHHO, SBJIAETCA pPe3yJbTaTOM 00Jb-
LIHX BOSMOMCHOCTEH 3THX OOJBIIHX MOJEKYJ, CO MHOTHMH
QYHKLIHOHAJBHBIMH TPYIIIAMH, K HHIHBHAYAJIbHOMY B3aHMO-
JEHCTBHIO C PACTBOPHTEJEM.

H. A. MsmaiiioB. CBoHCTBa KHCJOT B HEBOAHBIX PacTBO-
pax. Tpynst HUM xumun XI'Y. 1951. T.9. C. 159.

1. BBepgeHue

fBnenuss nupQpepeHUNPOBAHHS W HHUBEJUPOBAHHS Pa3/IWYHBIX (HampUMep, KHCJIOTHO-
OCHOBHBIX) CBOHCTB PacTBOPEHHBIX BEIECTB PACTBOPUTENEM HIPAIOT KJIOYEBYIO POJb B XUMHH
pactBopoB. [loHATHe 0 HUBesupymOlleM W IU(QepeHUUpPYIOIeM IeHCTBUH pacTBOPUTesed i
o0l ioai e? e miaaaaie? cosell W KUCJIOT ObIIO BBemeHo B paborax [I. Bambmena [1] u
A. Tantua [2], cOOTBETCTBEHHO, TIPHYEM 3TH aBTOPbl BKJANbIBAIW B JaHHBIE TEPMHHBI HECKOJIb-
KO pa3juyHblé cMblcs. CoBpeMeHHble MpeacTaB/eHus 0 TU(QepeHIUPYIOeM U HUBEIUPYIOLIEM
IeWCTBHU PaCcTBOPUTEJEH MO OTHOLIEHHIO K CBOHCTBAM 3J€KTPOJHUTOB OCHOBaHbl B 3HAUUTEJ/b-
HOM Mepe Ha pa6orax H. A. MamadinoBa [3-10], KOTOpBIH MpeayoXua KIacCHPUKALMIO U Jie-
TaJbHYI0 MHTEPTPETAlMIO YKA3aHHBIX SIBJE€HUH, BBISIBUB MPH 3TOM HEKOTOPbIE HOBble MX CTOPO-
HBbI.

Jokrtopckasi nucceprauus H. A. Mamainnoa (1948) HasbiBasnach «BuusiHue pacTBOpUTeNeH
Ha cugay kucaor» [3]. B atolt pabote u B mybsaukanusx Mamatnmosa kii oa 30-x — Hagana 60-x
rofnoB npobsaema auddepeHIHpPYIOLIETO TeHCTBHS PACTBOPUTENS HA KUCJIOTHO-OCHOBHYIO JHCCO-
IMal{I0 pacCMaTpPUBaeTCs KaK LeHTpadbHas. JlanbHedlee uccaefoBaHWe TaHHOTO BOTMPOCA
Ba)KHO TIOTOMY, YTO 37eCb OTKPLIBAIOTCS BCE HOBble BO3MOXKHOCTHM YMPAaBJEHHS XMUMHUECKHUMH
npolueccaMy MpH TMOMOLIU PaCTBOPUTES.

Uro xe Takoe nuddepeHUMpoBaHHe CUIBl KUCJAOT? Ilog 3THM TepMHHOM OOBIYHO TOApPa3y-
MeBaeTCsl CyLIeCTBEHHO HEOJUHAKOBOe M3MeHeHHe 3HaueHUH PK, pasHBIX KHUCJIOT NpU Mepexo-

lie OT OTHOTO pacTBOpUTess (YCJOBHO — CTAaHAAPTHOTO, MCXOAHOTO) K APyromy (Ha3blBaeMOMY
noaToMy mudQepeHmpyomum). B pe3ynbraTe KUCAOTH, 6JM3KHe MO CHJie B OJHOM PacTBOPH-
Tese (HampuMmep, B BOAE), CTAHOBATCS PA3NHUHBIMH 110 CHJE B APYrOM pacTBOpUTese (Hampu-
Mep, B alleTOHe, AleTOHHUTPHJIE WM HHTPOMeTaHe). B HHUBeJIMPYIOUMX PacTBOPHUTEISIX TaKHX
3¢ ¢ekToB He Habmogaercs. [lockonbKy B KauecTBe CTaHIAPTHOTO PACTBOPHUTENS KaK MPaBUJIO
paccMaTpHBaeTcsl BoAa, a AH(QepeHLUpYIOIlee NEHUCTBHE PACTBOPUTeNed B PaHHHUX paboTax
UJTIOCTPUPOBAJIOCH TJIaBHEIM 00pa3oM Ha NpHUMepe KapOOHOBBIX KHCJIOT W HEKOTOPBIX HHTPO-
(enos10B, 3HaueHus1 PK; KOTOPHIX B Boje OJIM3KH, TO 0OCyXAaeMblH 3(PQeKT accouuupyercs

npexae BCEro ¢ yBeJUYEHUEM paSJII/ILII/Iﬁ B KOHCTAHTaX AHCCOLHUALHH. HO, BOOOIIIE roBops, He-
ONWHAKOBOE€ HM3MEHEHHE CHJIbl IBYX KHUCJOT MO2KET MNPUBOAUTL U K KX C6JII/I)K€HI/I}O,2 4TO ABJIA-

Y [To mamepuanam doknados, coenannvix 20 uronsn 1997 200a na nayunom cemunape, nocesuennom 90-nemuio
co ons poocoenusn H.A. Hamaiinosa (Xapokoe) u 19 cenmaops 2002 200a na umenusix, noceésuennvix 95-nemuro
co ons pooicoenusn H.A. Hzmaiinosa (Xapokos).

2 .

Hanpumep, snauenua PK a bensotinoil kuciomol, 2,4-ounumpogenona u 4-numpoghenona 6 eooe pasnui 4.20,
4.11 u 7.15, coomeemcmeento. B ayemonumpune, no oannvim H. Konemeoga, onu cocmasnsiom 20.7, 16.0 u
20.7, coomeemcmeenno. CnedosamenvbHo, npu nepexooe om 600bl K ayemoHUmMpULy KOHCMAaHma ouccoyuayuu
OEH301HOU KUCTIOMbL PACXOOUMCSL ¢ KOHCIAHMOU OUCCOYUayuy 00HO20 U3 HUMPOQEHON08, U 0OHOBPEMEHHO
conudcaemes ¢ coomeemcmeyrowell 8eudUHol 0pyeo2o0 HUmMpogenoa.
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eTcsl pa3HOBUIAHOCTBbIO IU(epeHLMPOBaHUS;, Mbl paccMaTpuBaeM AuddepeHLUpYIOllee AeHCT-
BHe UMEHHO B TAKOM LLIHPOKOM CMBICJIE.

[lesb HacTOSILEro COOOLIEHUS: PACCMOTPeTb PSil KaK TPalMUMOHHBIX, TaK U HEU3BECTHBIX
paHee acnekToB OU(QepeHUUPYIOLIer0 U HUBEJUPYIOLIEero N1eHCTBUS PacTBOPUTeJeH. BHaua-
Jie HallOMHUM OCHOBHBIE MOJIOXKEHUS], BBIIBUHYThle M3MalnoBeIM, U 1agUM KpPaTKWH, He MpeTeH-
OYIOLUMHA Ha TOJHOTY 0030p Pa3BUTHS TPEACTABJIEHWH O MOBENEHHWH 3JEKTPOJHUTOB (BKJOUas,
Hapsaly C <UCTMHHBIMH» 3JEKTPOJHTAMH, HJIH HOHOMOPAMH,3 M «IICEBAOIJEKTPOJIUTHI», HJIH
HOHOT€HBI, KAKOBBIMH SIBJISIFOTCS, B YaCTHOCTH, KMCJIOTHI—HHIXKATOPH) B PACTBOPAX.

2. MpeacraBnenus H.A. U3MainoBa u ganbHeullee pasBuTMe TeopmMmn guccouaLmum

SIEKTPOJZINTOB B pacCTBopax

Pa6otsl H. A. M3matinoBa, mocBsillieHHBle HHTEPIPETALHH BJWSHUS PACTBOPUTENS HA XUMH-
yeckoe paBHOBecwe [3-10], W mMOHBIHe He yTpaTWJIM CBOero (yHAAMeHTaJbHOTO 3HAUeHHS.
[Tpennoxkennas UM oOIiasi cxema OUCCOIMAMU 3JeKTposauTa (B mpocrediieM ciaydae — KA) B
pacTBOpax, YUYMTHIBAIOIIAsl COJbBAaTalMIO (HMXKHHUH HMHIEKC «C») U 00pa3oBaHHe COeIUHEHHH C
MoJleKyJlaMU pacTBoputessi M:

*

KHECT K/ZI,I/IC Kacc

KA+ (n+mM —KAM,+mM <— K.+ A" <— K;A,” + xM

+ yM
y K o

Cxema 1

M03BOJISIET OOBSCHUTbL MOBEleHHE 3JeKTPOJHUTOB B PACTBOPUTENSX Pa3JUUHOH MPHUPOABI, Ha-
npuMep, aHdQepeHINPOBAHHE CHUJBI PACTBOPEHHBIX KHCJAOT. CuMTasi «O0OBIUHBIMM» KOHCTAHTHI

PaBHOBECHS 3JIEKTPOJNUTOB, ONpefessieMble d/eKTpoxuMudeckumu Metogamu (Kyg), Mamaiios
BBIPA3UJ UX Yepe3 KOHCTAHTbl OTHEJbHBIX CTaAHH:

-1 * -1 _ -1 * —
Kog = (Kuecr + 1) Kgne + Kace =Kgine (Kueer + 1 + Kpp),  Kpp =Kgue Kace (1)
a TakXKe TMOJYUHJ BbIpaXKeHue JJIsi Pa3HOCTH 3HaueHHH PKog B JAHHOM M B CTAHZAPTHOM pact-

BopuTese (B KauecTBe IMOCJeIHEro 0ObIYHO paccMaTpHBaeTcss Boga). CxeMma MO3BOJSAET MOHSATh
pas/avuue B pe3yJbTaTax onpeleseHHss KOHCTAaHT pPaBHOBECHH, BO3HHKalollee MPH OJHOCTOPOH-
HUX Toaxojax (HampuMep, NMPHU HEKPUTHUECKOM MPUMEHEHHWH 3JeKTPOXHMHYECKHX M CIIEeKTPo-
(boTOMETpPHUYECKOTO METOMOB), U C €IAMHBIX MO3ULMH paccMaTpUBaThb clabble U «CUIbHbIE» 3JeK-
TpoanuThl. OCOGEHHOCTh MOBEIEHHST KHCJIOT 3aK/iouyaeTcs B 00pa3oBaHMH MOHOB JuoHHs MH™
— 0c060 MPOYHBIX COeIMHEHHWH IMPOTOHA C MOJEKYJOH pacTBopuTesas M, B pe3ynabTaTe yero
BO3MOXKHO o6pasoanue uactuil HMc A~ 1 HMcY.

OcHoBHBIE cooTHOIIeHHs Oblid gaHel H. A. Mama#inoBblM B JOKTOpCKOW muccepraumu [3],
3aTeM pasBUTH B cepud paboT [4-9] u o6obiieHb B KJaaccuueckKow MoHorpaduu [10]. Yke B
1957 romy C. B. l'op6aueB otmerun: «3ameuarenbHod 3acayrod H. A. M3amawinoBa siBUIOCH
yOenuTebHOE 10Ka3aTeJbCTBO TOTO, UTO He B3aUMOJAEHUCTBHE 3JEKTpoJa C PacTBOPOM, a paBs-
HOBeCHe JUCCOLMALMU MOJIEKYJ/bl HAa HOHBI SIBJSIeTCS HanOoJ/ee MPSIMBIM M HaleXKHbIM 00BEKTOM
U MEeTONOM H3yueHHUs HauboJsee TJIyOOKHX mpobJjeM TeopuM pacTBopoB. Ha 3ToM ocHoBaHHH
H. A. V3maiinioBBIM JlaHbl KOHTYPbl KOJMUYECTBEHHOH TEOPUH PacTBOPOB 3JEKTPOJUTOB B pas-
HBIX pacTBOpHUTessIX» [11].

Kak u3BecTHO, MHOTHe aBTOpbl pacCMaTpHBaJ/H{ JHIIb OTAEJNbHble YaCTHBIE CJydad 3TOH 00-
med cxembl. [Ipuoputer H. A. M3amaiisioBa B co3MaHUM aleKBaTHOW KapTHHBI AHCCOLHALMH

3
30ecw umeromesi 6 sudy MOHOQbOpbl 8 KNACCUYEeCKOM XUMUHUECKOM, A He 68 bUOXUMUUECKOM CMbLCTe.
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3/JIEKTPOJIMTOB B PAaCTBOPAxX Ha OCHOBE CHHTe3a «(hU3NYEeCKUX» U «XUMHUYECKUX» NpelCcTaBIeHUN
nocsiefoBaTelbHO oTpaskeH B padorax 0. . ®uankosa [12,13].4 Haubonee nosnHoi cpeau
NpeaoKeHHBIX Pa3JUUHBIMH aBTOpPaMM NpH3HaeTcs cxeMa auccourauuu MamaijioBa u mecsiTku
Jet crycers [15].

Pasymeercs, cxema MamaisioBa (cxema 1) quiib B camMblXx OOLIMX 4YepTax naeT MpeacTaBJe-
HUE O CJOXKHOCTH W MHOroo0pasuu TMPOLECCOB, MPOTEKAMIIUX B 3JMEKTPOJHUTHBIX PaCTBOpPax
pa3auyHOu mpupoxasl. B uactHocTH, H. A. Mi3maiiioB oroBapuBas, 4YTO TPOLECCH aCCOLUHANH
MOJIEKYJT PACTBOPHUTEJSI, MOJIEKYJl PAaCTBOPEHHOTO BellecTBa (HampuMmep, o6pa3oBaHHe IUMEPOB
KapOOHOBBIX KHCJIOT B HEMOJSIPHBIX alpOTOHHBIX PACTBOPUTENSX) H HX COJbBATOB UM CO3Ha-
TeNbHO He paccMmaTpuBatoTces [10] («monnMMepusanus» BeleCTB B HEBOAHBIX PACTBOPUTEJNSX
OblJla XOpOILIO M3BecTHa elle Bo BpeMeHa [I. BanbaeHa W MHOrokpaTHO M3yuyajach yXe B paH-
HUX paboTtax kpuockonuyeckd [1,16]). B cxeme MamaioBa, o4eBHIHO, TPeACTABIEHBI IJIaBHBIM
00pa3oM YacTHUllbl U pPaBHOBECHS, NOMMHHpYIOLIME B TeX WM HHBIX YCJOBHSAX, B TOM 4YHCJIe
KOHLIEHTPAaLUMOHHbIX. Kak MokasblBaeT OMBIT HCCAENOBaHHWH, B psiie MPOMEKYTOUHBIX CJydyaeB
MOJyUUTh TePMOIMHAMHUUECKHe 3HAUeHHUs! BCeX KOHCTAHT OYeHb CJ0XKHO, U OHH ONpenessioTcs
KaK KOHLEHTpalLHOHHBIE.

Boobuie, cxema 1 H3Haya/JbHO MOApPa3yMeBaeT BO3MOXHOCTH JajbHeHlled deTaqu3aluH.

Tak, st vona M B pactBope I'. A. KpectoB [17] npensioxxun cienyroliee cTPOEHHE:

P 2ot
LM oeF] st )
3[[er M — YHCJIO MOJIEKYJ pacTBOpUTENA S, HaXo[dAmKUXCd B HENOCPEACTBEHHOM KOHTaKTe
C HOHOM, P + t — yucao MOJIEKYJI B obbemMe pacTBopuUTead, USMEHAIINX CBOU CBOHCTBA npu

COJIbBAaTAllMK MOHA; MPU 3TOM Z = Z + 2. OTcioga MoHSTHA, B YaCTHOCTH, MHOXKECTBEHHOCTh
THUIOB MOHHBIX Map, 06Pa30BaHHBIX COJbBATHPOBAHHBIMH WJIH [€COJbBATHPOBAHHBIMH KAaTHOHOM
U aHUOHOM.

JeTtanbHyio KiaccH(PHUKALKIO OCHOBHBIX THIIOB MPOLECCOB B PacTBOpax, B TOM uucje U 6e3
y4acTHsi MOHOB, MOXHO HauTh B MoHorpadusx IO. {I. duankosa [12,13] u Xp. Paiixapara
[18]. Cxema HMamaiioBa moapo6HO paccMoTpeHa B KjaaccudeckoM Tpyne A. M. lartenmrreiina
[19]. Llennas uHdopMaLus, Kacawllascss HOHHBIX (B TOM YHCJe MPOTONUTHYECKHX) PaBHOBECHH
B pacTBOPax MMeeTcCsl U B IPYTHMX MOHOTpadusx u o63opax [20-27].

B pacTBopuTessix, Tie MOXKHO NpeHeOpeub OCNOXKHSIOUMMHU MpPOLleCCaMH, HalpuUMep, acco-
Maured HOHOB M IMMepHU3aluel, U Tle cXeMa JeKTPOJUTHYECKON AMCCOUMAlMU KUCIoTE HA
NPUHUUNINANBHO He OTJHYaeTcsl OT TaKOBOW B BOJHOM pacTBOpe, TPagULMOHHO MPUHHMaeMOM
3a CTaHOapTHYIO cpeny, 3HaueHUs1 PKyg, Mosyyaemble MPU MOMOIIM KaK 3J€KTPOXMMHUECKHX
(moTeHUHMOMETpPHUS, KOHIYKTOMETPHS), TaK U CIEKTPO(HOTOMETPHUUECKOTO MeTONOB (PaBHO Kak U
HEeCKOJIbKO MeHee paclpoCTpaHeHHbIX, TaKWX, KaK MeTOoA pacTBopumocTd uan IMP) ¢ TouHo-
CTbIO [0 TIOTPeLIHOCTEH 3KCIepUMeHTa COBMAJAlT M OTBEYalOT MNPHUHATOMY B (DU3HKO-
OpraHHuecKod XHMHH o6osHaueHwio PK, (HMXKHMH HHIeKC o6o3Havaer ‘acidity’). Mamenenus

sHaueHu#t PKy kucsaor (ApK,) mpu mepexofe OT BOABl K TAaKUM PacTBOPUTEJSIM BBIPaXKaIOTCS

yepe3 KOMOWHAUMWIO 3HAaUeHHH KO3(P(HUUMEHTOB AKTUBHOCTH IepeHOca W3 BOJAbl B HEBOAHBIH
pactBoputesb, y (mo H. A. MamaiinioBy, enviHele HysneBble KOS((PHULHEHTB aKTUBHOCTH, Yq )

ApKg = pKa = P/ =19 v+ + 19 (A /YHA) 3)

Yacto momyckaioT, uto sHeprus [ub66ca cosbBaTaluu | —ai uii@ YCJOBHO MOXET ObITh
MpejcTaBjeHa Kak CyMMma:

RTIny = AG, () + AGE (i), (4)

e AGngp(i) w

sHepruio ['M66ca nepeHoca, COOTBETCTBEHHO. JTO JONYLIeHHe, B NPENON0KEHUH C(HEPUUHOCTH

AGpgp' (i) — sMeKTpoCTaTHUECKHH M «HEIMEKTPOCTATHUECKHH» BK/ajbl B

4
em. maxace cmamvio FOA. Quankoea 6 nacmosuem scyprane [14].

226



H.O.Muepnoe-letpocsH

MOHOB, TPUBOAUT K U3BECTHOMY COOTHOIIEHHIO, KoTopoe Mbl [28], Bcaen 3a [O. . Puankosbim
[12], cuntaem cnpaBenJMBLIM Ha3blBaThb ypaBHeHHeM Bpencrena—Hamaiinosa:

2 2 2
ApKa = € NA X 1 + Z_A — ZH_A X 1 — i +
4.605RT x41x8.854x10 2 |rs  TA  Tha | [&  Ew

AGHR (H') + GG (A) - AGHS" (HA) -
2.302RT '

rme Np — umcao ABoragpo, R — rasoBas mocrtosiHHasi, T — abcoJioTHasi TeMmlepaTypa, € —

9JI€M€HT8prII;I 3apsan, Z — 3apdan COOTBeTCTBYIOLHeﬁ H4acTHLbl, € U &, — OTHOCHUTEJbHbIE OU-
3JIEKTPUUECKHE INPOHHUIAEMOCTH HAHHOIO PaCTBODHUTEJN]S W BOAbI, COOTBETCTBEHHO, [[ — pamuy-
Cbl COOTBETCTBYIOLIMX YACTHUILL, INpeaArnoJJaraeMble HEU3MEHHBIMU MPU BAPbHUPOBAHUU PACTBOPUTE-

JIs; Acnosb3oBaHa cuctema enuHul CH. 3HaueHus AG,:‘S;“ oTpaxatwT 3¢(deKTrl, 006yCI0BIEH-

HbI€ H36HpaTe.}'IbHOIjI COJIbBaTaU,I/IEIjI, O6p830BaHI/I6M MOJIEKYJIIDHBIX ~ KOMIIJIEKCOB, HWOH—
JUITIOJIbHBIM B3aHMOﬂeﬁCTBH6M, O6pa3OBaHI/IeM BOOOPOOHBIX CBHSGﬁ, K TakK jgaJiee.

A HEJJT

ﬂeTaJII/ISaHI/IH 3HaUeHUH nep 3akJrwdaJacb, I10 H. A. I/ISManIJIOBy, B yueTe KOHCTAaHT

oOMeHa NPOTOHOM MeXXIy BOLOM M HEeBOAHBIM DAaCTBOPUTE/]EM, a TaKXKe BO BBeJeHHM B pac-
CMOTpeHHe KOHCTAHT HECTOHKOCTH KOMILIEKCOB MoJeKya1 HA ¢ MojekynaMu pacTBOpPUTENEH U
akKTUBHOCTH pactBoputesned [3-10]. XiOy TouHble 3HaUeHHS] 3THX MapaMeTpoB, KaK MPaBHUJIO,
HEeM3BECTHBI, a CTeXMOMETPHS COJNBBATHBIX KOMIIJIEKCOB MOXKeT OBITb BeCbMa CJI0XKHOH, ypaBHe-
Hue (5) maer oblee MpeAcTaBJeHHe O PA3JHUHBIX (PAKTOPax, UTPAIOIIUX POJb B (HOPMHPOBAHUH
3HA4YeHHUH Y, a caeioBaTeJbHO, U ApKj, .

JlanbHeliee yTouHeHHe ypaBHeHHs (4) TPOBOMUIOCH PA3NHUYHBIMH aBTOpPaMH MYyTeM ydeTa
U3MeHEeHHUs] paIfyCOB MOHOB, AHUIJEKTPUUECKOTO HACHIIIEHHS, a Takke Hec(hepudHOCTH HOHOB
[20,29]. Ho ycsoBHB 1 camu 1o cebe JdejeHHe 3HEPTHU COJNbBATALMM Ha <«3JEKTPOCTaTHYe-
CKYIO» U «He3JIEKTPOCTATHUECKYI0» COCTABJSAIONINE, a TeM 0ojiee — MOJEJHPOBaHHe TOCAeHEH
11T MOHOB COOTBETCTBYIOUIMMH 3HAUeHHUSIMH [JIsl HEHUTPaJbHBIX MOJIEKYJ CXOTHOTO CTPOEHHS.

[TonyTHO BO3HMKAIOT M ApPYTrHe BONPOCH, B YACTHOCTH, O CHOCO0AxX OLIEHKH 3HAaueHHH AG,?lgp

LBUTTEPUOHOB.

HuddepeHunpoBanrie U HUBEJUPOBAHUE KUCJIOTHBIX CBOUCTB MPOUCXOAMT 3a CUET Pa3JIMUni
B CTaOM/IM3alMK MOJIEKYJ U OCOOEHHO HMOHOB IIPHU Tlepexoje OT OJHMX pacTBOpUTeJ]eH K Apy-
ruMm. [lpexkme Bcero mocTaTOYHO YOOOHBIMH MAJSI WHTEPINpPETALMH OKAa3aJUCh HHU3IIHWE CIHPTHI,
KETOHBI, HUTPUJIBI, HUTPOyTaeBomopoanbl [3-10]. B Takux pacTBOpUTE/ISIX TMPUMEHHUMbI TOHSITHS

*
paH+ (STI/IM CHMBOJIOM cCendacC MPUHATO 0003HayYaTh 3HA4YEHHUS pH, CTaHAAapTHU30BaHHbIE C HUC-

I0Jb30BAHUEM IPeJCTABJICHUS O TMIIOTETUUECKOM PacTBOPE B JAHHOM PACTBOPUTENE C AKTUB-
HOCTBIO MOHA JIMOHMS, PaBHOU efWHHIEe (MOJspHAs MO0 MOJSIbHAS IIKAaJIbl) U CO CBOHCTBAMHU

*
f6eckoHeuHO  pa3baB/JeHHOro  pacTBOpa,  BO3MOXKHO  TOCTPOEHHE  LIKal pa. (mo

H. A. Usmainosy: pHp) w eaunor wkanel kucaotHoctr (no H. A. Mamaiinosy: pA):

*
A = - 6
PA=pa, — 19 v (6)
*
HOCTpoeHI/Ie mKaJi paH+ )54 pA B PA3JUYHBIX YHUCTbIX U CMEUIaHHbIX PaCTBOPHUTEJAX OB1JI0 npo-

no/KeHO B padorax B. B. AnekcanmpoBa ¢ COTpYIHMKAaMH TIPH MOMOLIM MOTEHLHOMETPUIECKO-
ro MeToJa B PasJMYHBIX ero BapuaHTax [30].°

BivsHue cocTaBa M TeMmmepaTypbl PacTBOPUTE/S] Ha AMUCCOLUHMALMIO KapOOHOBBIX KHCJOT IO
pgaHHeiM 06 JJIC uemell 6e3 mepeHoca ¢ BOJAOPOAHBIM 3JEKTPOAOM ObLIO HCCJIEI0BAHO

5
Baoicnvim wiazom eneped ssunoce maxce nocmpoenue wxan PM u cosoanue memanno-6ygepnvix cucmem 6
600HO-op2anuyeckux cpeoax [31,32].
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B. U. Jlebenem ¢ corpynmaukamu [33,34]. B cmecsix Bombl ¢ MeTaHOJIOM, MPOMAaHOJOM-2, 3TH-
JgeHraukoseM, 1,4-nnokcanom, auetoHoM u JJMCO B nuanaszone temneparyp 278-358 K yse-
JIMUeHWe COLepKaHHUS OPraHWYEeCKOro COPACTBOPUTEJsI TPUBOAUT K BO3PACTaHUIO 3HAUEHHH
pK,, a Npu MOBBILIEHUH TeMIepaTyphl B OOJBLIMHCTBE CJydaeB, 0COOEHHO B cCMecsiX, OOraTbiX
BOJOI0, 3HaueHHs1 PK, MPOXOAAT uepe3 MMUHHUMYM. B UMCTBIX HEBOIHBIX PAaCTBOPHUTEJNSIX 3Haue-
Hus PK, Bcerga yMeHbLIAIOTCS ¢ POCTOM TeMIEpaTypbl, YTO CBS3bIBAETCS C yBeJHUYeHHEM MOJ-
BUXKHOCTH MOJIEKYJl PAacCTBOPHUTEJISI U MOBHILIEHUEM BEpPOSITHOCTH OPHUEHTalMH, 0JarONpUSITHHIX
IJisl Tlepefiadyd MpPOTOHA OT JIMOHWH-HOHA K APYTOM MOJeKyJe pacTBopuTess. B To xe Bpems

sHauenns AGQg BO Bcex c/lydyasx BO3pacTaloT MpH roBbimeHdd TemmepaTypsl {|TASji|
>|AHgis[}- B pacTBopuTensxX 3amaHHOTO cocTaBa BeqnunHa AGQes SBJIAETCS JTUHEHHOH (yHK-

el £ - NPy pa3uUYHBIX TeMrepaTtypax. [lo-BumMuMoMy, U3MeHeHHe TeMIlepaTypbl He CKa3blBa-
eTcs Ha XMUMHWYEeCKOH MPUPOAE PACTBOPHUTENS, U “XHMHUecKass COCTABJSIOLUIAS OCTAETCS TMpakK-
THUECKH TIOCTOSHHOH B HEKOTOPOM TeMIepaTypHOM MHTepBaje, a H3MeHeHHs 3HaueHWH AGJes

00yCJ/IOBJIeHb, B OCHOBHOM, “3JIEKTPOCTAaTHYeCKOH COCTaBJAIOLICH, 3aBUCAILEH OT IH3JeKTPH-
YeCKHX CBOWCTB pactBoputens [33].
3HaueHHsl Yy OTHE/bHBIX MOHOB W CBSI3aHHBIX C HUMH 3Hepruii ['no6ca neperoca (AGpep

RTIn y;) mpencraBasitoT GOMBIIOH HHTepeC 1/ MOHHMaHHS MPOLECCOB SKCTPAKIMH, Mexdas-
HOTO KaTaJsn3a, MPOollecCOB Ha TPaHUIle pa3jiena XUIKUX (a3, 6uoHepreTUKH. s BBIUKCIEHUS
3HaueHud Ig Ty H 3(pQeKTOB cpelbl AJST OPYTHX HOHOB CYIIECTBYIOT AECSITKU KCTPATEPMO-
IMHAMHUYECKHX TMOAXOAOB (MHOTMe W3 KOTOPBIX ObIKM TpeljioKeHbl B CBOe BpeMsl
H. A. MswmaiisioBeiM). HaubGosiee TpH3HAHHBIM Ha CErofiHsl SIBJAsSETCS METOMA, OCHOBaHHBIM Ha
TeTpadeHUAO0paTHON runorese (TMPearnoNoKeHUH O paBeHCTBe 3HaueHWHd Y HoHa B(CgHsg), H

KaTHOHOB TeTpadeHUIapcoHUs, TeTpadeHUnPochoHUsT JaUO0 TPUU30AMHUNOYTHIAMMOHHUS),
npennoxeHHod E. ['pionBanbaom u coaBtopamu B 1960 romy [35] u pasBuToél B jmajibHeHIIeM
O. IlonoBuuewm [36], a 3aTeM W APYrMMH aBTOPAMHU [Jis MOJY4YeHHWS 3HAUEHHH 7Y OTAEJNbHBIX
HOHOB, CBOJKH KOTOPBIX HMeloTcsi B jautepatype [37]. OnHUM M3 [0BOJOB B MOJb3Y CIpaBeIIH-
BOCTH TaKOro Crocoda JefeHusl CyMMapHbIX 3HaueHHi AGpep (KaTHOH + aHMOH) Ha MOHHBIE

COCTaBJidoUMEe ABHUJIOCH HEIJIOX0€ COBIaAeHWe CYMMapHbIX 3HaUeHUH AGI‘lep OJIsT CTaHAapPTHOTO

KaTHOHA W aHHOHa cO 3HauyeHHIMH 2AGqep{C(CgHs)s} . ITOT Ke moxxon, a Takke POACTBEH-

Hble eMy, WMCIOJb30BaJUCh W /IS ONpEeNeJeHHs SHTAJbIUH U SHTPONMHH TepeHoca OTAENbHBIX
1oHOB [38], a TakxKe U TpaHCIOPTHLIX cBOUCTB [12,39].

MuTepecHo, 4TO MOMOOHbIE MIEW O CTAaHOAPTHOM 3JIEKTPOJHUTE, KATHOH U aHMOH KOTOPOTO
UMeJii Obl JeI0OKaJU30BaHHBIH 3apsii © SKPAaHUPOBAHHBIH IEeHTPAJbHBIH aTOM, BbICKAa3blBaJHCh
eme MamaiinosniM®. Beuay BaxksocTH 3HaueHuil |g T+ {yp.- (3),(6)} u BoOOGIIE 3(pdPeKTOB

Cpefbl AJs1 OTAEJbHBIX MOHOB, OCTAHOBUMCSI Ha YeThIPeX 00CTOSITeNbCTBAX, TPEOYIOLIMX BHHUMA-
TeJIbHOTO OTHOILIEHHSI K HUCIOJMb30BAHUIO TeTpadeHnA060paTHON THIIOTE3bI.
(1) Cornacuo k. Kumy [40], naxke mpu OQMHAaKOBOM pasMepe «cdepHuecKHX» KaTHOHA U

aHHOHA C XOPOIIO 3KPaHMPOBAHHBIM 3apsiaoM [rorma kak moH AS(CgHg)s Ha 5% Gonblue, uem

B(CgHs)4)] aHeprum HOH-KBaIpPYMONBHBIX B3aHUMOJAEHCTBHH NI KaTHOHA W aHHOHA B 0OILIEM
cJlydyae pasJMuHBl, YTO KeJaTesJbHO YUHUTBIBATH MPU pasfeseHUH CyMMapHOro sggekra nepeHo-

6 Jlna snumunuposeanus nomenyuana na 2panuye KOHMAaKma 06yx pacmeopos 6 PasnuuHbIX pacmeopUmensx
UM npednazanocs ucnoivzoeams pacmeopuvl Csl wiu, kax ewe 6onee Hadex CHbLI, K ... PACMBEOP CONU C OONLUUM
Op2aHUYeCKUM AHUOHOM U KamuoHoM. Hanpumep, conu uemeepmuuno20 aMMOHUEE020 OCHOBAHUS U AHUOHA
U00a unU OP2AHUHeCKOU KUCIOMbl ¢ O0IbUUM PAOUKATIOM, NOOOOHBIM NO CMPOEHUIO C PAOUKATOM KAMUOHA
yemeepmuuH020 amMmonueso2o octosanus» [10, ¢tp.736]. Moo cuumame, umo maxumu QHUOHAMU U OKA3A-
Juce mempagenunbopam u mempa-u-oymuioopam.
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Ca Ha HMOHHBIE COCTAaBJIFIOLIHE. TaK, 0 BBIYHUCJIEHUAM ﬂ)K Kuma 3Hauenue Ig’y (BOI[a —> JHUMe-

TUJICYyAbQOKCHN) N5 TeTpadeHusapconus: Ha 0.48 enuHUIl oTpUllaTesNbHee, ueM IJisi TeTpade-
HUAGopaTa (TMpencTaBJAsIOT TaKkKe HHTepec HEKOTOpble NaHHble 110 COJbBaTalWU TeTpadeHH-
6opaT—HOHa, OMyOJUKOBaHHBIE BIOCAeNCTBUHU [41]).

(2) o maunbiM A. TlomoBa ¢ cotpynHukamu [42], curHasbl B crekTpax SMP ®As, 3P u

g XJIOPUOOB TeTpadeHUIApPCOHUsT U TeTpadeHUIpocPOHUsA, a TaKKe TeTpadeHHsO0paTa Ha-
TpUS, NPaKTHUUECKH He 3aBUCAT OT IMPHUPOABl PACTBOPHUTENS M KOHLEHTpauMu cou. B To xke

BpeMs, CHrHamB —C u 'H ykaswiBawT Ha HEKOTOpBIE Pa3JnW4Msl B XapaKTepe COJbBaTalMH
«CTaHAAPTHBIX» KaTUOHOB M aHWUOHA, TMPUYEM 3TH Pa3JHUMs 3aBUCAT OT pacTBoputessi. B pe-
3yJbTaTe JeJaeTcsl BbIBOA — THIOTe3a <«CTaHAapTHOrO aM(OJUTa» N0/’KHA ObITh MCIOJb30BaHA
C OCTOPOXKHOCTBIO, C YUeTOM BO3MOKHBIX CHelH(PUIeCKUX B3aUMOIEHCTBUH.

(3) Eme B 70-e ronnl M. KosbTrod oTMETH MAMOCHHKDA3HI0 HEKOTOPBIX COJIEH «CTaHOapT-
HOTO» aHHOHA (Hampumep, TeTpadeHUsI60paTa cepedpa) Mo OTHOIIEHHIO K Bone [43].

(4) 10. Macyna u X. Mokosma B 1988 rony mpu nomoruud MetonoB IMP—crnekTpockonuu u

OCMOMETPHUH OOHAPYKHJIH, UTO yXKe NMpPH CAHTUMOJSPHBIX KOHILeHTpauusix HoHel B(CgHsg)y u

ocobenHo AS(CgHs); 00pasyioT B Boje arperathl, cojepxkalide ABa U OoJee HOHOB [44]. B
caydae XJopuiaa TeTpadeHUNIapCOHUSI aHMOH B COCTaB 3THUX arperaToB He BXOAUT, UTO He IpO-
TUBOPEUUT KOHAYKTOMETPUYECKHUM JAaHHBIM [45] 0 mpakTHUecKH TOJHOW NUCCOLMALUHU COJNH Ha
KAaTHOH W aHWOH. Arperauus uMeeT THAPOPOOHYI MPUPOLY U B MeTaHOJe He HabJ0IaeTcs.

Onuo Bpemsi mosiaranu, uto HoHbl N(C4Hg)s B Bofe MOryT 06pa3oBbIBaTh KJacTephl THIA MH-
IIeJIT, HO 3Ta TOYKa 3peHHs He MOJy4YHsa JaJbHEHIIero moaTBepxaeHus [46].

3. O knaccuuKaLnmn pacTBOpUTENeil No X AeiNCTBUIO Ha COCTOSIHUE 3/1IEKTPOJIUTOB

3.1. O pa3In4HBIX MOAX0AAX K KJIACCU(PUKALMH PACTBOPHTeei
Jnsi KosM4yecTBeHHO OOOCHOBAHHOH KJacCU(UKALHWK pacTBOpPUTEJeH WU KOppessiiuu C NaH-
HBIMH O PAaBHOBECHSIX M CKOPOCTSIX PA3JIMUHBIX NPOLECCOB B ITUX KUAKUX CpPellaxX MyTeM yyeTa
MOJIIPHOCTH, KUCJIOTHOCTH, OCHOBHOCTH M JAPYIMX CBOUCTB MCMOJB3YIOTCS Te WM UHble KOMOU-
HallMd HECKOJNBKHX TapaMeTpoB pacTBOpuTeseid (€, MMUMOJIbHBIH MOMEHT, TOJSPHU3YEMOCTb,
JNOHOpHBIE W aKIENTOpHble 4uc/aa, PKg, YacTOTB IMOIJIOUIEHWS HJIM XHUMCABHIH DPa3JIM4HBIX

«CTaHAAPTHBIX» PeareHTOB, U MHOTHE NPYTHe); TpemJoXKeHbl TaKKe KJIacCH(PHUKALUK C MOMO-
b0 MHOTOMEPHOTO cTaTHCTHUecKoro aHasau3a [12,18,47-54]. He paccmatpuBasi maHHOW TIpo-
6seMbl OAPOOHEe, OTMETHUM JHIIb, YTO NMPH HCIOJb30BAHUU CJAMIIKOM OOJBIIOTO YHCIa Tapa-
MeTpOB yTpauyuBaeTcsl (PU3UUYECKHH CMbICJ (B YaCTHOCTH, M3-3a OUEBHAHOHW BO3MOMKHOCTH B3a-
UMHOH KOMIEHCAllMU CJaraeMbiX B KOPPEeJSLMOHHBIX YypaBHEHHSX, OCHOBAHHBIX Ha MpPHUHLHMIIE
JICD). Ilpumepom §IBASIOTCS HelaBHHE TOMBITKH KOJMUECTBEHHO MHTEPIPETHPOBATb NAHHBIE O
pactBopuMocTH ¢ynnepeHoB Cgg U Cyg B HEeCKOJBKHX JecsiTKaX pacTBOpPUTeNed caMoH pas-

Ju4HOH mpuponsl [55].7 Tem Gosiee yc/0BHBI KAacCH(HUKALMH PacTBOPHTEJel Ha OCHOBE KaKo-
ro-m16o ONHOTO MapaMeTpa; B KauecTBe HauboJiee MPUEMJEMOrO Cpelu BCeX TaKUX MOAXOI0B

MBI CUMTAEM HCII0Jb30BaHUE HOPMAJHU30BAHHOTO MapameTpa Palixapara Ey [18,56,57].

[TosTomy BecbMa MJIONOTBOPHBEIM TpencTaBasiercss noaxox H. A. MamainsnoBa, mpu KOTOpOM
KJIaCCU(PHUKALMS PaCTBOPUTEJEH OCYLIECTB/ISETCS 110 XapaKTepy BJHSHHUS IOCAEIHUX Ha AUCCO-
LIHMALUI0 3JEKTPOJUTOB, B YACTHOCTH, N0 AU((depeHUUpYOLleMy IeHCTBHUIO PacTBOPHUTeJNEH.
3nech peub UAET O CIOCOOHOCTH PAcTBOPUTENEH M3MEHSTh COOTHOLIEHHE B CHJIe 3JeKTPOJHUTOB,
mpexae Bcero — KUCJOT. [Ipu 3ToM B KauecTBe Hauaja oTcueTa (CTaHIAPTHHIH PacTBOPHTEJb)
NPUHHMMAaeTCsl BOJA.

3.2. lunoasipubie anporonnsie (moasspuasie HABC) pacTrBopuTenn
A nanoiyuaa B?aly HaKoM/JeH 'POMaaHBIH MaTepHas 10 3aBUCUMOCTSIM PKyg MEKTPOTUTOB

OT IM3/JeKTPUYECKOH NPOHMIAEMOCTH M OT APYTMX CBOMCTB UMCTHIX W CMELIaHHBIX PacTBOpHTe-
JIed, TJIaBHBIM 00pa3oM Mo 3HadeHHUsM PK,. B mociennue necatuaetHs oco6oe BHUMaHHe yue-

7 .
Bnpouem, npununa mModicem 3aKm04amvbcst 8 0COObIX C6OUCMBAX MOAEKYN hyinepenos (cM. Hudice).
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,D,H(b(bepeHLl,MpOBaHHe CUNbl OpraHU4eCKUX KHUCNOT B UCTUHHDbIX U OPraHU30OBaHHbIX pacCTBOpax

JIIJIOCh TIOBEJEHHI0 KHCJIOT B PACTBOPUTENSX CO CPAaBHUTEJbHO BBICOKOHW AMIJEKTPUUECKOH
npoHuLaeMocThio (aeaai ui ia?acii €>30), He comepX)ammx npu 3ToM rpynnel OH — «aumno-
JISPHBIX aNpPOTOHHBIX» PACTBOPUTENSAX (AMUMOJSIPHBIE HETMIPOKCHIACOAepKaline, WiH, no bBopay-
an1y, nonspusle HJIIBC® pactsoputenn) [18]. K HMM OTHOCATCS, B 4aCTHOCTH, alleTOHUTPHI,
OEH30HUTPUJ, HUTPOMETaH, HUTPOOeH30/, muMerTHadopmamun (JAMDA), nuMertHnaneTamum,
OTYAaCTH — KeTOHbI (aLeTOH, METHJITUIKETOH, METUIN300yTUIKETOH), a TaKXKe MPOMUIeHKap-
6oHat, cynbdoJsaH U npexae Bcero — auMetuiacyabdorcun (IMCO).

*
Y 3TuX pacTBopuUTeJ]eH LiKaja Pa,+ MOBOJILHO MPOTSXKEHHAst (pKg — o6bluno g0 30 enu-

HUL, U 0oJiee), OHU B OOJBLIMHCTBE CBOEM XOPOLIO COJNbBATHPYIOT KATHOHBl M IJIOXO — aHHO-
nbl.Y JlunonsipHble anpoTOHHBIE PACTBOPUTENH O0MAfA0T SPKO BbIPaXKEeHHBIM MU((epeHIHpyo-
MM JeUCTBHEM, M0-PA3HOMY HM3MeHSIsl CHJIY KHCJIOT pasJu4yHol mpupoasl. IIpoaseHue mkasbl
KHCJIOTHOCTH TNPHUBOJMUT K PE3KOMY YBeJMUEHHIO BJIUSHUS JIOOBIX CTPYKTYPHBIX Pa3iHuUil Ha
OTHOCHUTEJIbHYIO CHJy KHCJIO0T. Kpome Toro, HeCnocoGHOCTb pacTBOPUTEJS BBICTYNATb LOHOPOM
BOJIOPOAHBIX CBfI3eH NMPHUBOAMT K AeCTAOW/IM3ALMM TpeKae BCEro aHHOHOB C JIOKAJIH30BaHHBIM
3apsiioM. B pesysbrare mpoucxoguT 3ameTHoe AH((depeHIHpPOBaHHE CHJIbl KapOOHOBBIX KHCJIOT
¥ (heHOJIOB.

Ocobenno ueHHelMH cBodcTBaMH obaagaer JIMCO. DTOT BBICOKOOCHOBHBIH PacTBOPHUTEJb
CTaJ LIMPOKO NMPHUMeHATbCs, HauuHas ¢ 60-x rogoB XX ctosetusi. OH X0poIIO pacTBOpPsieT MHO-
rHe CoeMHEHMs, MOHHAsl accoluanus cjaado Bblpa’KeHa BCJENCTBHE BBICOKOTO 3HAUEHHS €, a
g depeHurpyomee 1edcTBHe 3HaUUTeNbHO [58-61]. OTHOCHTENBHYIO CHJTy OpPraHHYeCKHUX KH-
cJI0T B ra3oBol (ase [62,63] uacto cpasuuBaiot ¢ ux pKy B JIMCO [61,64,65].

Ecau B AlleTOHUTPHUJIE 3HaUEeHUS pKa Kap6OKCI/IJIbeIX KHUCJIOT U q)eHOJ'IOB «PaCTATUBAIOTCA»

*
MOYTH BIOJbL BCEH WIKalMbl P . (rak, pK, OeHsofHOM KHcaoThl cocTaBiaser 20.7 [66), To B

JIMCO oHH, HecMOTpSl Ha ONpefieJNeHHbIH POCT, OCTAIOTCS B Mpefesax MepBOH MOJOBHUHBI LIKa-
Jabl KucaoTHOCTH (pPK, OensoiiHol kucaotsl B JIMCO cocraBaser 11.1 [58]). 3ato CH-
KHUCJIOTBl 3aMeTHO YCHJIMBAIOTCS, TaK KakK COUYeTaHHe BBICOKOH OCHOBHOCTH M MOJISIPHOCTH B
MoJgiekynax amnporonHoro JIMCO crabumusupyer kap6anuons [59,60]. [IMCO kak pacTBopu-
TeJib IIUPOKO TPUMEHSEeTCS B 3JMEKTPOXHMHUECKHX HCCAeOBaHMAX. B dacTHOCTH, B moJspo-
rpaguu nposiasercs: ceorictBo JJIMCO cTabuau3npoBaTh HOH-paUKabL.

[TpoBenennoe U. Kosbrrodgom ¢ coTpynHukamu uccaenoBanue [58] mokaszasno, 4To 3HaueHHs
pK, cepuu KHCJOT U Cyab(odTaseuHOBbBIX UHIMKATOPOB B aleTOHUTpHUJe oObuHO Ha 10-11.5
eqvHull Bblle, yem B JIMCO, uTO OpPHEHTHPOBOUHO COOTBETCTBYET Pa3HOCTH 3HAaYeHUH
Ig Y+ B 3THX PacTBOPUTEIAX (+#8.1 u —3.4, COOTBETCTBEHHO, MO TeTpaeHUA60PaTHON TUIIO-

Tese). DTO MOXKeET CBHJE€TEJbCTBOBATH O TOM, UTO 3HAUE€HHUA / JUIST JAaHHOW KUCJIOTHI B
ATTHA

9THUX IBYX PACTBOPUTENAX OTHOCUTEJIBHO OJTU3KH.

B OUTIOJIIPHBIX alPOTOHHBIX PACTBOPUTEJIAX MPOTHUBOIOJO2KHO 3aps2K€HHble HOHBI KaK Ipa-
BHJIO aCCOLUHMHPYIOT CJIa60, B CHJYy CPaBHUTEJBbHO BbLICOKHX 3HaueHUH &. MckiawoueHne cocTaB-
JISIOT MOHHbI€ Mapbl, B KOTOPBIX BO3MOXKHO CHJIbHOE CHeLlHq)I/I‘-IeCKOG BSaHMOHeﬁCTBHe, Harpu-

mep: BH" + A~ == BH" ... A". B cyumsocTH, nogo6Hble 3heKThl 1 06yCAOBIMBAIOT Pas-

JIUUUSl B aCCOLMALMK YeTBEPTHUHBIX MOHOB aJKHUJIAaMMOHHS M KaTHOHOB ¢ NH-rpynmno# co cia-
60 COJbBaTHPOBAHHBIMM B aleTOHE, METU/NITHUJKETOHE M aLETOHHUTPUJIE PACTBOPUTEJSIMH, BBI-
3biBasl BhIsiBJeHHOe [I. BanbaeHom aucd¢epeHuupyollee AedCTBHE M0 OTHOLIEHHIO K AHCCOLHA-
LMK COJICH.

Jlpyro# BaxKHOH 0COOEHHOCTBIO JHIOJSPHBIX alPOTOHHBIX PACTBOPHUTEJeH O0Kas3a/noch JOCTa-
TOUHO BblpaKeHHOe 00pa3oBaHHe B MX Cpelle acCOLMATOB MeXAy KHUCJIOTOH U CONpPSIZKEHHBIM C

Hel aHWOHOM JMOO OCHOBAaHWEM M COTpsKeHHBIM KathoHoMm (A~ + HA <— A~ ... HA;

8 A66pesuamypa HIIBC o3nauaem, umo Monekynvl pacmeopumencii He AGIAIOMCs QOHOPAMU B000OPOOHbIX C6si-
3eil.

® Jluws numpomeman u HumpoGen3on npoAEIAIOM CIABOKUCTbIE COUCMEd, YMO RPOAGIAEMCS 6 KPAiiHe HU3KUX
3HAUeHUsIX OOHOPHBIX yucen I’ ymmana.
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—

BH" + B == BH' ... B). dTo ABJIeHHe MOJYYHJIO Ha3BaHHE <«TOMOCOMPSKEHHS, MPOTe-

—

KaHHe TOJ0GHBIX MPOLECCOB, HAPSAY C TpoleccaMu «reTepoconpsikenus» (BHT + A~

BH* ... A7), oByc/0BJeHO AeHIMTOM BOJOPOAHBIX CBA3eH B AMMONSAPHBIX alPOTOHHBIX pac-

TBOpUTeNsIX. CHCTeMaTUYeCKOoe HCC/IeOBaHHE TOMOCOTPSKeHHsST HadasJoch ¢ MyOJMKAlMd B
okTs16pe 1961 roma BaxHo# paboThl Y. KosbTroda ¢ coTpymHHKaMH TO KHCJIOTHO-OCHOBHBIM

paBHOBeCHSIM B aleTOHUTpHUJe [67]. Hapsny ¢ komniekcHeiMK yactiuamd HAS (B ToM uncie H

HCI,) umu ObliM oOHapy»KeHBl M CMellaHHBle KOMIJIEKCHl, Hampumep Takue, kKak HACI™ .
HyxHO oTMeTHTb, uTO elle B Hadase XX crosetuss A. H. CaxaHoB ykasbiBaJ Ha BepOSITHOCTb

06pa3oBaHus KoMmmaekco Tuna ABA™ u  BAB™, o6pasosannbix vonamu A~ e BT [10]; mns
UHTeprpeTaluuy NaHHBIX M0 3JEKTPONpPOBOAMMOCTH PAacTBOPOB 3JEKTPOJUTOB M B Hallle BpeMs
MPUBJEKAIOTCSl TIpeicTaBiAeHus 06 06pa30oBaHUM HOHHBIX TPOMHMKOB [68]. UTo e Kacaercs

crpoenus uactun, BH .- A7, 1o mpo6/iema cMelleHHs npoToHa K B uaM K AT BHYTpH ac-
couuarta noapo6Ho paccmorpeHa B pabdorax . Llynnens [69].

[To nanueim M. Kosmbrroda ¢ coTpymHHMKaMH, B alleTOHUTPHJE 1Jis YKCYCHOH M OeH30MHOU
KUCJOT, a Takxke s 3,5—nuHUTpodeHOsNa 3HAUeHHWS] KOHCTAHThHl 00pa3oBaHUsl YaCTHILbI

A~ ... HA, KI:A‘ , coctaasior (4—4.7)-10%, naa 3,5—1uHUTPOGEH30MHOM KHCI0Th — 1-10%,
2

Js mocsienHero coeiMHeHUs] B METHUJIU300yTHIKETOHE K|_f|A7= 2:10% [70]. TomoconpsKeHue
2

CUJIBHO BBIPaXKeHO B HUTPOMeTaHe, alleTOHUTPHUJIE, alleTOHe, MeTHIH300yTHIKeTOHe [66, 70-75];

HeckosbKo ciabee B JIM®DA, eme caabee B JIMCO [29, 58]. BeposiTHO, C/I0XKHOCTb paBHOBe-

CUH B alleTOHEe CTaBHUT MOJ COMHEHHE CMbICJ UMEIOIIMXCS B JUTepaType 3HAUeHHH CTaHIapTHOH

3C uenu {Pt(H2)| HCI | AgCI| Ag} B sTom pactBopuTese. B camom nmene, npu 298 K 3Ha-

yenus E® = —(303-325) mB [30,76], ¢ yueToMm 3HaueHusi +222.4 MB naHHO# 1enu B Boje, MpH-
BOISIT K 3HAUEHHUSIM Ing+ + IgyCI_ = 8.9-9.2 (umeroiieecss B JuTepaType 3HaueHue 6.6 [77]

Mo BCEH BUAMMOCTH TeM 0oJjiee 3aHWKeHO). B To ke BpeMms, 3HadeHus gy HalleHHble TIPH

c’
MOMOILM TeTpaeHUNAO00paTHON THUNOTE3bl M3 KOMOWHALMK JaHHBIX O PacTBOPUMOCTH coJjled B
alleToHe W B Bofe, cocTaBasioT okoso 10 [37]. EcTecTBeHHO, UTO BBITEKaWllee OTCIOA 3HAUe-
HUe Ing+ = —1 BHIVISOUT KpadHe CTpPaHHBIM, C yuyeTOM cjaboi OCHOBHOCTH alleTOHa, HaIo-
MMHAIOILIETO B 3TOM OTHOILEHHM cKopee aneToHUTPU.I. Ecau B CH3CN (& = 36) mast xJ0poBo-
nopona pK, = 8.9 u K:IA5 = 200 [70], To B (CH3)2CO, pactBoputese ¢ € = 20, 3TH 3Haye-

HHUST MOTYT ObITb ellle Bhille [74]. B takom ciyuae oueHku EC mo/mKHBI OBITH TepecMOTPEHHI.
HHuTepecHo, UTO B CBOJIKaX, COCTABJAEHHBIX HAa OCHOBe TeTpadeHHUIO0PATHON THUNOTE3bl, 3HAUe-

HUe Ing+ IJIsT alleTOHA He MPHUBOJAMTCS BOBCE, a I/ alleTOHUTPHJA HaeTcs 3HadeHue 7.8 [37].

CJIOXXHOCTB HccIeJ0BaHUsT TOJ00HBIX paBHOBECI/II'/)I, HaKJ/IaJblBAIOIIUXCA Ha «O6bILIHy}O» KH-
CJOTHYIO JUCCOUMalMIO, HarJagaaHO WUJAJIOCTPUPYET U TO 06CTOSITELCTBO, UTO B CepHu HY6JII/IK8-

i . Konbrroda ¢ corpynnukamu [67,71] sHauenus Ig KI—f|A‘ U PK, NHKPUHOBOH KHCJOTH B
2

CH3CN HeonHOKpaTHO CYIIECTBEHHO IepecMaTpUBA/IUCh, MOKAa He ObLIM MOJY4YeHBl OKOHUa-

tesibHble 3HaueHus (0.3 u 11.0, cOOTBETCTBEHHO).

Crnoco6 ydeTa MogoOHBIX SIBJEHWH 3aMeTHO BJHUsieT Ha BblUMcCAsieMble 3HadeHus pKy. Tak,

3Ha4yeHHe pKa OeH30MHOW KHCJOTHI B HUTpPpOMETaHe, IO AJaHHLIM pa3/IMYHbIX HCCJIeN0BaTe b

CKuX Tpymm, cocrabaser 13.2 [78], 15.0 [79], 17.7 [80] u 19.5 [81].
JlunosisipHble anmpPOTOHHBIE PACTBOPUTENH OKa3aJHCh Takxke YIOOHBIMM CpelaMH [Jis HcCle-
NIOBaHUS TPOTONUTHUECKUX TPeBpPallleHUH MPOU3BOAHBIX (PyJ/sepeHoB. Tak, cpaBHUTENBHO JIETKO

reHepupyemble HoHb Cgy H Cg{) MPOTOHUPYIOTCS ¢ 0OpPa30BaHUEM COMPSIXKEHHBIX KHUCJOT
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HCgy, HCgy u HyCgqy, cooTBercTBeHHO [82]. BosbTammepomeTpuueckue HCCAeJOBAHHUS B
cmecu JIMCO c¢ toayosom (33:67 mo o6bemy) MO3BOMUJIM OLeHUTh 3HadeHUss PKgy U pKyo

H,Cgp B IMCO: 4.7 1 15.8-16.5, cooTBeTcTBeHHO [82]. OmHaKo paBHOBecHsl yaaeTcs MHTep-

NpeTHpoBaTh JIMIIb NPHU yUeTe YaCTUIL 0oJiee CJIOXKHOTO COCTaBalo.

3.3. IIpo6Jema accounanuy NPOTHBOMOJI0KHO 3apPSKEHHBIX HOHOB

B pactBopuTensix co cpeIHUMH 3HaueHUsIMH € (mpumMepHo oT 15 no 30) mocTpoeHMe MiKaJ
aKTHUBHOCTH HMOHA JMOHHUS YaCcTO CTAHOBUTCS 3aTPYAHUTEJbHBIM 0e3 ydyeTa HEMOJHOTHI IHUCCO-
IMaLUUKM COJIeH, UTO HesnaeT HeoOXOOMMBIM mpuBiaedeHrne KoHaykTomerpuu [30]. Kak usBecTHO,
3TOT MEeTOJA HMMeeT U CaMOCTOSITeJbHOe 3HayeHWe U, HECMOTPS Ha 3KCTpaTepMOAMHAMUYECKHH
XapakTep NpPHUMEHsIEMBIX 3KCTPanoJsiuuH, M03BOJseT B COYETAaHUHM C BHUCKO3UMETPHUUYECKUMH
UCCJEIOBAaHUSMH TMOJYYUTh [EeHHYI0 HWH(POPMALMI0O O COJMbBATALMKM HOHOB B PacTBOpPax
[12,39,89].

OO6bIUHO cUWTaeTCsl, UTO B MeTaHOJEe W B 3TAaHOJE KapTHHA MPOTOJUTUYECKUX PABHOBECHH B
IIeJIOM MPaKTHUECKH Takasl »Ke, Kak B Bone; PK OGoJbIUIMHCTBA coJiel He mpeBbimaet 2 [27,90].
Ho yxe B 6yraiiea-1, no HalMM AaHHBIM, HEMOJHOTa AWCCOLMALMH COJeH SBHO daeT o cebe
3HaTh (/1 MHOTHX coselt 31ech PKog ~ 4) W no/KHA ObITh yuTeHa. B cBsi3W ¢ HemoJsHOH AuC-
couMalMedl KOMIOHEHTOB Oy(epHbIX pacTBOPOB HEOOXOIUMO BHOBb PacCMOTpeTb JaHHble, OTHO-
csilpecss K KUCJOTHO-OCHOBHBIM paBHOBecusiM B Oyrtaiiea-1 [10,13,91]. BoamoxkHo, 6GoJblion
pasHo60d B OMyOJMKOBAaHHBIX 3HaueHUsIX PK, B npomaHose-2 [92] TakKe BBI3BAH OTYACTH U
3TUM 0OCTOSITEeJNIbCTBOM; Y 3TOro pacTBoputens & = 18.3.

I KMCJIOT €O CpaBHHUTEJbHO HU3KMMH PK , ompenessieMbIMM TPH MOMOIIM KOHIYKTOMET-

pHH, TaKUX aHOMaJHWH He OTMedeHO. Tak, B psiLly OQHOATOMHbIX HOopMaJbHbIX cnupToB (C1—Cg)

1

3aBucuMocTh PKog MeTaHcybhokucaoTh [93] oT € suHelHa:

PKos = 1.047 +34.013 ¢+, r = 0.989 . (7)

IIpu stoM 3HaueHus & uaMeHsioTcs oT 32.6 no 13.3. BecbMa BepoOsITHO, UTO B PacTBOPHUTENSAX
CO CpeIHHMMH 3HAUeHHSMHM € HeIMCCOLUMUpPOBaHHAas (popMa KHUCJIOT CpelHeH CHJbl, TaKUX, Kak
Cy/lb()OHOBble KHUCJIOTHI, TPUPTOPYKCYCHAsi U MUKPUHOBAS KHUCJOTHI, MOXKeT MpeICcTaBJjsiTh CO-

60l He CTOJBKO MoJeKyasl HA, ckosbko accommatet HME A u HMTA™. Eciu sHauenus

BCe ellle He CJMUIKOM HU3KHe, TO BO3MOXKHO o6pasoBanue uoHoB BHY, Ag, a Takxke H .

10 /ins ghynnepenoe ¢ pacmeopax 6oobwe munuuna azpezayus, npueodsuasn K obpasosanuio kiacmepog (no
HeKOmOopbIM OaHHbLIM — (PPAKMANbHBIX) 6 camblx pasnvlx pacmeopumensx [83]. O6pasosanue accoyuamos me-
HCOY MONEKYIAMU U UOHAMU U 8 IMOM CIIyUae MOXHCem OMHOCUMBCA K pa3PAOY NPOYECco8 «2OMOCONPANCEHU,
mem 6oiee umo OOHOPHO-AKYenmopHbie g3aumooeticmeus Ons Qyiriepenos xapaxmepnul [84]. Juamemp chepu-
yeckoui monexyavl Cegy cocmagnsem okono 1 wm, umo coomeemcmeyem epanuye Mexncoy UCMUHHLIMU U KOWLO-
UOHBIMU PACMBOPAMU, NO CYWeCmey, IMO — pasmep MaKk HA3bl8AeMblX CYOKOMOUOHbIX yacmuy. IIpumepho
maKoil Jice pazmep UMEIOM MOIEKYIbl mempageHuimemana u mempagenuncepmand, a maxdice UOHb
mempagenunoopama, mempagpenunapconus u mempagpenuipocponusn. Hzeecmuvle Ha ce200HA no0xXo0bl K
UHmMepnpemayu pacmeopumocmu Qyiiepenos 6 opeanudeckux pacmeopumensx [55,83] ne oarom énonne adex-
eamHmoil kapmunul. Henonwsys dannsie o mennome cyonumayuu gyiniepena Cqro [85] u oyenusas snauenue su-
Manehuy pacmeopeHust u3 memMnepamypHou 3asucumocmu pacmeopumocmu [83], npuxooum k oyernke snmans-

nuu convsamayuu AH 898 (Cro) 6 cepoyenepode, kcunone u moyone om —190 do — 200 ko mons *. Boousie

pacmeopwl Cgy — yoice munuunvie 1uogodHvle KollouoHsie cucmemvl [86]. Hexomopwvivmu uccnedosamensmu
ObLIU NPU2OMOGIICHBL KOJUIOUOHbIE PAcmeopul (hyiiepenos He moivko ¢ eode [87,88], no u ¢ ayemonumpune
[88]. Ho, 6epossmno, dadice 6 ucmunnblx pacmeopax (yiiepenos 6 mouyoie u 6eH30ue u30AUPOSAHHASL MONEKYIA
omuacmu HanoMuHaem KOJIOUOHYIO YacCmuyy, u eciu 6 6yoywem yoacmes ucciedosams <UCHMUHHBIE» PACMEO-
pul makux moaexyn, kax Cigo, 9mo npossumcs ewje 3amemuee.
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BO[IOpO[IHaH CBsA3b YCHUJHBAET aCCOLHALUIO MTPOTHUBOIOJJOXHO 3apsAKEHHBIX MOHOB, MMO3TOMY

flaxke TIpH CPeJHMX 3HAUeHMsIX € ob6paszoBaHHe yacTil Tina BH® --- A” yuuTeiBaTh Heo6xo-
oMo [94,95].
[Tpu Gosee HU3KUX 3HAUEHUSIX € HAUYMHAIOT yTPAuUBaTb CMbICJ TaKHe NPHUBBIUHBIE NOHSTHS,
*
kKak pK, u pH (pa.H+). 3nech Hanbosee BaxkHbl padoTel Y. Kosbrroga [96] u B. Tpemutiona

[97] mo wuccaemoBaHWIO KHCJIOTHO-OCHOBHBIX pPaBHOBECHH B JENSHOM YKCYCHOH KHCJIOTE,;
M. JIsuc (HBC CIIA) [98], H. A. Msmatinosa u JI. JI. CnuBak [99] no uccienoBaHHi0 paBHO-
Becud B Oensose, 1,2-muxsnopstane u CCly. B cucreme, comepxkamei kucmory HA u ocHoBa-
HMe B, npu npakTH4yecKH MOJHOM OTCYTCTBHHM CBOOOAHBIX MOHOB KHCJOTHO-OCHOBHBIE PaBHOBe-
CHS TIPOTEKAlOT uepe3 00pa3oBaHHe HOHHBIX aCCOLHUATOB!

B + HA B HA =—— BH - A €))

Boo6ie, mpoTekaHue KHCJOTHO-OCHOBHOTO B3aUMOIEHCTBHSI yepe3 o0Opa3oBaHHe 3JEKTpPO-
HeHTpasJbHBIX MOHHBIX acCOLUMATOB (MOHHBIX Map) XapakTepHO AJs PAaCTBOPHUTeNEH C HU3KUMHU
3HaYeHUsIMHU €. DTO CMecH TpomnaHosa-2 ¢ toayosoM [100], 3To uMKIOreKcaH U 4-XJ0PTOIYOJ
[101], stunanerar, terpaxJjopMeran [102], xmop6enson [102,103], u npyrue. B pesynbrare
KOHCTAHTBl KHCJIOTHO-OCHOBHBIX B3aUMOJEHCTBHUH 3aBHUCAT OT YCTOMYMBOCTH MOHHBIX Map, 4TO
MOPOXKIAeT MHOKECTBEHHOCTD IIKaJ KUCJIOTHOCTH [104].

B 6enzone (& = 2.3) He TOJNBKO MPAKTUYECKU OTCYTCTBYIOT CBOOOMHBIE HOHBLI, HO BeChbMa
BeposiTHA JaJbHeHlIas arperanvs woHHbIX map [10,12,22,23,26,27,105]. B cayuyae acconmaToB
Kpacutens 6poMmpranenHa mareHta E (yoeei aia yoe?a 3,3’,5,5—-0ao?aa?iioaiieooaeaeia)
C aMMOHMeBBIMU coenuHeHHssMH ¢ NH-rpynmo# Bo3moxHo, mo M. [I3Buc [19,22,98], o6pasoBa-
HHUe KBaJpymoJed (IMMepOB MOHHBIX Map), CTaOUIM3MPOBAHHBIX BOAOPOIHBIMH CBS3SIMH. DJeK-
TPOHHBIE CIEKTPhl TMOTJIOLIEHUSI 3THUJII03WHA BO BJ2XKHOM OeH30Jle B MPUCYTCTBUU MEPBUUHBIX,
BTOPUUHBIX U TPeTHYHbIX aMMHOB [106] TakXke CBHAETEJNbCTBYIOT O CJOXKHOM XapakTepe paBHO-
BeCHH, BKJIOYAIILUX cTanuu obpazoanust yactul ArOH...NRg, ArO~..HNR3*, a Ttakxe npo-
IYKTOB TPUCOENMHEHHS] K 3THM YaCTHIIAM HECKOJbKHX MOJEKYsJ aMHHa (KOHLEHTpalus aMHHOB
or 107® no 5-7 M). D10 HamoMmMHHaeT MoBeleHHe OpoMdranerna Marenta E [98]. CrekTpbl
CJIOXKHOTO 3(hHpa KpacuTe s GeHraabckoro po3oBoro b B tosyose [107] TakkKe yKas3bBalOT Ha
BO3MOXKHOCTb 00pa30BaHHsl acCOLMATOB MOAOOHOro THma. TeTpabyTHnaMMOHHMeBas e COJb
3TU/I903MHA B OeH30Jle XapaKTepuayeTcsl MOJOCOH, OOBIYHOH 1/ aHMOHA 3TOr0 KpacuTesas B
HeBOAHBIX cpenax. C Ipyrod CTOPOHBI, B pacTBOpPaX 3THJI303WHA B MOJSPHOM HUTpoGeH3ose (&
= 35) nmaxe B MPUCYTCTBHM MEPBUUHBIX aMHHOB HabJronaeTcss paBHoBecue Mexxny ArOH u
ArO~ n yaoei Bu?a?aiiie ucinaanoe?aneie ti?eie [106], kak, HanpuMep, B CUCTeMe BOja-
aueron [108].

3HaunTebHBIH HHTEpeC MPEeACTaBJSIOT MPOLecchl aCCOLUMAlMU B Pa3JUUHBIX PAaCTBOPUTENAX
AHUOHHBIX (JIyopo(hOPOB THAPOKCHUKCAHTEHOBOIO psiia ¢ KaTHOHaMW JaHTaHounos [109], a
TakK»Ke KaTHOHOB MOJHMETHHOBBIX KpacuTesel ¢ MPOTUBOMOHAMH pas3inyHoi mpupoas! [110].

CBoeoOpasHbill xapakTep HocaT paBHoBecuss CH-—kucior B 1,2-nMmeroxkcusatane [111] wu
terparuapodypane [112]; B mogo6HBIX cHCTeMaxX HUCCAENOBAHHUS TPOBOIST B TEPMUHAX PeaKIUH
nepeMeTaJIMPOBAaHUS M HOH-TIAPHOH KHUCJIOTHOCTH. 3ac/y>KHBaeT BHHMaHUS cepust padoT, Mo-
CBSILIIEHHBIX TOCTPOEHHI0 B TAKHWX CHCTEeMaX KPHUMTATHBIX IIKa/Jl HOH-MAPHOH KHUCJIOTHOCTH (B
TeTparuapodypane, 6eH3o0/e ¥ B ApyruX pacTBoputensx) [113].11

3.4. TeopeTnueckue MOAXOAbI K HCCJIETOBAHUIO COJILBATAIINH H KHCJIOTHOCTH

B mocnennee Bpemsi Bce GoJsibllloe 3HaueHHe MPUOOpPeTaeT TeOpPeTHUECKOe MOJeJHpPOBaHHe
CoJIbBATalliy, OCHOBAaHHOe KaK Ha KOHTHHYaJbHBIX, TaK W Ha OUCKPEeTHBIX moaxonax. Emie B
pa6orax mkoabl H. A. MamainoBa Gblal peann3oBaH MOAXOM K COJbBaTallud MOHOB KaK K KOM-
niekcoo6pazoBanuio [114]; seno?aiieyoey 3aBucumocted cOll U pa3HOCTEH IHEPrUH COJbBA-
TalUUW OT BeJUUWHBl, 00paTHOW KBaJpaTy [JIaBHOTO KBAHTOBOTO UWCJA BHEIIHEH 3JeKTPOHHOH
060/10UKM MOHM3HUPOBAHHOrO MOHa K N~2 = 0 micaieeea H. A. M3MailJoBy OlLEHHTb MOHHbIE
sHepruu cosbBaTauuu [105,114]. PaccmoTpeHre cosbBaTallMM U KOMIIEKCOOOPA30BAHUS C efH-

11 - o
BOO6W€, npoéﬂema UOHHbIX nap u 6IUsAHUS UOHHOU dccoyuayuu HA KucjlomHoO-OCHOBHble 83aUMOOEUCMBUS.
HACMOJbKO CIOJMCHA, YO mpe6yem OMOeNbHO20 paccmMompeHus.
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HBIX TO3HLHMH OBIIO OCYIIECTBJIEHO B JanbHeHieM B pa6orax I. A. KpectoBa M ero mkossl
[115]; B paborax mkosabl [O. fI. duankoBa Takke MOCAeNOBATENBHO TPOBOIUNACH TPAKTOBKA
CJIOKHBIX MPOLIECCOB B PACTBOPAX, B TOM YHCJe U KOMIIEKCOOOPA30BaHHUs, KaK MPOLECCOB Ie-
peconbBatauuu [116]. [TpuoxxeHue MeTONOB TeOpeTHUECKOH XUMHHM K PacTBOpPAaM OCHOBAHO, C
OJHOM CTOPOHBI, Ha MOJEJH COJbBaTalMH KakK KOMIJIeKcooOpa3oBaHHs, a C APYrod — K pac-
CMOTPEHHIO MOHA WJIM MOJIEKYJBl B PACTBOPUTE/E KaK AU3IJIEKTPUUECKOM KOHTHHYyMe; BO3MOXK-
Hbl 1 KOMOWHHMPOBaHHble MOAXOMb («COJbBATO-KOMILIEKC B AM3JeKTpHKe»). [Ipn stom ncmoss-
3yIOTCSl TIOJYSMNHpPHUYECKHe U HeIMIHPHUECKHe KBAaHTOBO-XMMHUECKHE pacueTbl, MeToabl MoH-
Te Kap/o 1 MoJeKynsipHOH TUHAMHKH.

[IprMeHeHHIO MOMYSMIUPHYECKUX U HEIMIMPHUUECKMX METOJAO0B KBAHTOBOM XHMMH, a TaKkKe
CTaTHUCTHYECKUX METONOB K M3yYeHHMIO PacTBOPOB 3JEKTPOJIHUTOB U HE3NEKTPOJUTOB MOCBSIIEHA
monorpadus b. . Cumkuna u U. U. Ulewixera [117]. MimetoTcs 0630pbl U OpUTHHAJbHbBIE CTa-
TbH, MOCBSILEHHblE METOAAM HCCJIENIOBAaHHUS MeKMOJIEKYJ/ISIPHBIX B3aHMOAEHUCTBUH B pacTBopax,
OCHOBaHHBIM Ha KOHTMHYyaJIbHOM pacripeleseHuH pactBoputess [118], a tae?a HekoBaJeHTHBIM
B3auMonercTBusaM [119], yueT KOTOpBIX BaxKeH MAJs MOHHMaHHUS MPOLECCOB COJbBaTalWU. B
4yacTHOCTH, B padotax A. B. JlysaHoBa W COTpPYyIHHMKOB MpejsioxKeHa 0000lIeHHAs MOJeb peak-
THUBHOTO MOJISl, YUUTHIBAIOU[AST JEKTPOHHBIH («OMTHUECKHUH») BKJAAA B IH3JEKTPUUECKYIO BOC-
NpUUMYMBOCTb. [IpyM 3TOM mokasaHo, 4TO, B OT/IHMYME OT MNPEeABIAYIIMX MojJesed, 0000lIeHHOe
peakTHBHOE IoJie B JMUIOJBbHOM MPUOMMXKEHHH NPUBOAUT K pe3yJbTaTaM, COMIACYIOLIMMCSH C
TPaIULHMOHHBIMHA COJNBBAaTOXPOMHBIMU TeopusMu [118]. B paGorax B. MW. Jlysanosa u MU.
B. BoilueHKo 1J1s1 MOCTPOEHHUS MOJOCTH MOJIEKYJIBl B Cpefle MpelsoXKeHa HOBas MOJeJb 3aBelo-
MO HETpepBIBHOM M TJIaIKOH MOBEPXHOCTH M JaHbl KOHKPETHBIE MPHUMepBl MOCTPOEHHS ONTHMH-
3UPOBAHHOM BaH-JeP-BaaJbCOBCKOU IMOJIOCTH CONPSI)KEHHOHW MOJIEKYJIbl B OPTaHUYECKOM pacTBO-
puTeJse, a TaKXKe OLlEHEHa COJIbBAaTallksl pPsiia OPraHUUECKUX KaTHOHOB.

Knaccuueckoe — MoJIeKyJsSipHO-IMHAMHYECKOe  MOJAE/JIMPOBAHHE  I03BOJISIET  BHYTpeHHe-
COTJIACOBAHHBIM 00pPa3oM OIHOBPeMEHHO H3yuaTb TePMOAWHAMHYECKHE, CTPYKTypHble, NHHAMH-
YyecKHe W KHMHeTHYeCKHe cBoHcTBa cucTeM [120]. B kauecTBe mpumepa mprHMeHeHHS MeTOIOB
MOJIEKYJIIPHOH NTUHAMHKH K KOMIIJIeKCOOOpa30BaHUIO MOXKHO YKa3aTb LMKJ padoT, MOCBSIIEH-
HbIX THIpaTalMU W B3aUMOIEHCTBHMIO C KpayH-3(pMpaMH, KpUNTaHAAaMH M Ka/JMKCapeHaMH Ka-

THOHOB HEKOTOPBIX METalJ0B U UOHA UO%+ [121].

CoBepllIeHCTBOBaHHE 3JeKTpPOCTaTHUECKOH Mozenu bBopHa ney pacuera cBOOOAHBIX 3HEPrHH
M SHTAJbIHUM THApATAllMK M NepeHoca WOHOB M3 PACTBOPUTE/S B PacTBOPUTENb MPOBOAMIOCH C
YUETOM JH3JEKTPUUYECKOTO HaChILleHHs, COJbBO(POOHBIX B3aUMOAEHCTBUH M pajuMyca MOJOCTH,
3aHMMaeMOH HOHOM B pactBope [122]. Jlnana3oH NMPUMEHUMOCTH 3JEKTPOCTAaTHUECKOW MOJMH-
(uurpoBaHHOU MoJesnu BopHa MoxeT OBITb pacIIMpeH NyTeM ydyeTa M3MeHeHHs SHTPONHUH 00-
pa3oBaHHus TosocTH B pactBoputese [123]. Teopetuueckoe paccMoTpeHHe COJBBOPOOHBIX (-
¢pextoB umeercsi B MmoHorpaduu FO. M. Kecciepa u A. JI. 3aiiueBa [46]. A paai oa A. Oaeiaoa
[124] paccmoTpeHa CTpyKTypa BOAbl BOJIHM3M 3apsiKEHHBIX MOBEPXHOCTEH W OuUeHb OOJbBILINX
HOHOB.

MmeeTcss MHOXKeCTBO paboT, MOCBSIIEHHBIX KBaHTOBO-XxMMHUeckuM ab initio pacueram ruu-
paTaldy pasJHUHBIX MOHOB M MOJIEKYJ KaK B ra3oBod (ase, Tak M (C MCMOIb30BaHMEM KOHTH-
HyaJbHOW MoIesH) B XUAKOH Bome [125]. HekoTopble W3 3THX MaHHBIX MCIOJb30BaHBI /IS
OLIeHKHM HEPTHH T'MApaTalMy NPOTOHA.

Ceaaoa0 OTMETHUTb MPUHUMIHAJBHO HOBBIM 3Tal B Pa3BUTHHM KBAaHTOBOH TEOPHUH COJbBaTa-
MM, KOTOPBIA Havajcsi ¢ ocHoBomnoJarawoiined padoTsl P. Kapa u M. Ilappunsino. B Hell u B
nocsaenyoumx padorax [127] moctpoeHa KoppeKTHas HeIMMHUpPHUecKash KBaHTOBO-XHMHUeCKasi
npouenypa BeluncaeHus ‘in fly’ MHOrouacTHUHBIX MeXKaTOMHBIX CHJI /1T BCero aHcamOJs yac-
THILL, YYaCTBYIOIIMX B MOJIEKYJSPHO-IMHAMUUECKOM 3KcrepuMeHTe. TeM caMbiM cHsTa npobaema
HEKOTOPOH HEOIHO3HAYHOCTH MPHUMEHSIBLIMXCS 10 3TOTO TOAXOIOB, OCHOBAHHBIX Ha HCIOJB30-
BaHUHU aTOM-aTOMHBIX MOTEHIHAJOB.

12 . . .

30ecy HeobXx00uMO ynomsaHyms npednodcenHvlil HedasHno [126] npocmoii u ocmpoymmwiii Memod pacuema
9Hepeull CoMbEAMAYUY UOHOG TUOHUS U TUAMA, MPeOYIOWUT TUUb 3HAHUS KOHCMAHM A8MONPOMONU3d pacmeo-
pumenetl, ux 2a30(azHol KUCIOMHOCIU U OA8IeHUsL NAPOS.
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Hia?ony pa6otsl, B KOTOpbIX 3HaueHHss PK, OpraHMYecKHX KHCJIOT Pa3JMYHOU TPHUPOABI B

BOJle OLIEHMBANUCh KaK C HCIOJb30BAHHEM KOHTHHYaJbHOW MOIesqH pactBopuTess [128], Tak u
MyTeM KBaHTOBO-XHMHUecKuxX ab initio pacyeros [129]. 13

3.5. K Bonpocy 0 KHCJIOTHO-OCHOBHOM B3aHMO/IeiicCTBHH B paciiaBax

Kpatko ocrtaHoBuMCS ellle Ha OOHOW CBOeOOpa3HOM PasHOBUAHOCTH PacTBOPOB — BBICOKO-
TeMIepaTypHbIX pacniaBaX. PasHooOpasHbIM pacrniaBaM (HampuMep, COJMed WM OKCHAOB) Kak
cpenaM, B KOTOPBIX MPOTEKAIT KHUCJIOTHO-OCHOBHBIE B3aUMOJAEHUCTBHS, MOCBSILEH LEJbIHd Pl
uccaenoBanui. CoremMcs 31ech JUIIb Ha HeKoTopble padoThl [130], B KOTOPHIX MOXXHO HaWTH
Ba)kHeHlIlIMe CBeleHUs W OoJjee oOWMpHYI Oubanorpaduio. B mosiBuBuIedcs cpaBHUTENbHO
HenaBHO GoJbliod cepur pador B. JI. Ueprunma [131] B3auMonercTBre KaTHOHOB MeTaJJOB C
voHamu O2~ MpoBOAMJIOCH B pachaBaX ra/JOTeHHIOB IMIEJOUHBIX METa/JoB HJH B 3BTEKTHUe-
CKHX CMeCsX WX, C UCIOJb30BAHHEM METOAMKH MOTEHLUHOMEeTPHUECKOro TUTpoBaHus. [lpu sTom
U3 ONHUX M TeX Ke KPUBBIX TUTPOBAHHS TMOJYyHaJUChb KaK KOHCTAHTbl KHCJIOTHO-OCHOBHOT'O
B3aUMOJEHCTBUS, TaK U MPOU3BEJEHHs PaCTBOPUMOCTH OKCHIOB (B o61eM Buae: MeO).

B 3amauy Hacrosilie# cTaTbhd, BoOOILle TOBOpPSl, He BXOAMJIO PACCMOTPEHHE pacliaBOB Kak
TaKOBBIX; peub MOUMET JHIIb 06 OAHOH CTOPOHEe MpobJeMbl, UMEIOLIeH MeTOAUYeCKOe 3HaYeHHe.
Jleno B ToM, uTO B YNOMSIHYTOH cepuu pa6or [131] sHaueHUs NMpPOU3BeIEHHUH PACTBOPHUMOCTH
OKCHJIOB MeTaJIoB, P, cylecTBeHHO (MHOrIa — Ha HECKOJBKO MOPSIIKOB) BHIIIE JHTEPATYPHBIX
JaHHBIX AJIS1 TeX >Ke CHCTeM, MOJyYeHHBIX METOJOM H30TepMHUECKOr0 HacChIleHHs. ABTOpP yKa-
3bIBa€T, YTO NMPUUYMHOM MOXKeT ObIThb pasqM4yHast KPUBHM3HA dYacTHIL TBepaod (aswl [131], u B
psize paboT cchlaetcss Ha U3BecTHyW dopmyay [u66ca — Pporinanuxa — OcTBasibaa, He TIPO-
BOJSI, BIIPOYEM, C ee NMOMOLIbI0 UHCJIEHHBIX PacueToB.

[TonbiTaemess MOTOMYy MOJMYYUTh XOTSI Obl OPUEHTHPOBOUHBIE YHMCJAeHHble OLeHKH. COOTHO-
IIeHWe TPOU3BeleHUs] PAacTBOPHMOCTH MaJOpacTBOPUMOrO COeIMHEHHUs Haja chepudyeckod Mo-
BEPXHOCTBIO C MOJIOXKHUTEJbHOW KPUBHU3HOH, P, U aHAJIOTMUHOM BeJMYMHBl HaJ POBHOH MOBEpX-
HOCTbIO, Ry, ompenensiercss Mex(da3HbIM HaTSKeHHEM G, TeMlepaTypod T, painycoM KpPHBH3-

Hbl I, IJIOTHOCTBIO P H MOJIHpHOIjI Maccorn M pacTBOPEHHOTO BellleCTBa:

— -1

INP/R) = (2oM/pRT)r (9)
Kak wusBectHo [132], B mepBOM TPHOIMKEHUH MOXHO 3HaueHHE MOBEPXHOCTHOTO HATSXKEHHS
TBEPAOTO TeJsa MPUPABHATbH 3HAYEHHIO [JIsl TOTO »Ke BeleCTBa B KHUAKOM cocTossHuM. [anee, 1o
nmpaBUy AHTOHOBa 3HaYeHHWE G MOXKHO HaHTH KaK Pa3HOCTb MOBEPXHOCTHBIX HATSKEHHH B3a-

* *

MUMHO HACHIIIEHHBIX (a3, HAPUMeEDP, G = Opmen — ONacl - OAHAKO /ST OPHEHTHPOBOUHBIX MOJ-
CYEeTOB MOXHO, BEPOSITHO, MPHUMEHSATb 3HAUeHHUs I YUCTBIX (a3, Tak Kak MeO moxeT pac-
CMaTPUBAThCS KaK MOBEPXHOCTHO-WHAKTHBHOE BEIIECTBO, K TOMY Ke KOHIIEHTPAalUUsl ero B XKHWJ-
KOCTH MaJja. CBelleHHs O TMOBEPXHOCTHBIX HATSKEHUSIX COJIEH U OKCHIOB MMEIOTCS B JIMTEpaTy-
pe [133]. B xunxom NaCl nee KCl (1160 B ux cmeck) oy ~ 90 MIDK M2, Y XKHAKHX OK-
cunoB MeO 3HaueHHsI Opegp MOTYT BapbHpOBaTh B LIMPOKHUX Mpenesnax. BosbMeM, Kak Han6o-
Jee THIMHYHOE U NOCTATOUHO BBICOKOe, 3HaueHnue 690 mJ[x M~ 2. Jlns p 1 M mpumem yc/a0BHO

3000 kr M3 u 0.15 kr MoJb~Ll, COOTBETCTBEHHO; nyctb T = 973 K. Torma umeewm:
lg(P/Ry) = 3.2x107°r L. Takum o6pas3om, 1Jisi TOro, uToObl 3HaueHWe P oT/iHMYasoch OT 3Ha-
yeHUd Py Ha ofMH WJM Ha [Ba MOPSAKA, pa3Mep YaCTHILL NOMKeH ObITb 0KoJo 2-3 HM. [Ipu npy-
THX Pa3yMHBIX 3Ha4UeHWsIX G, p, Mu T pe3yabTaTel Majo H3MeHSIIOTCS MO cyTH. Mul He 3a-

TparuBaeM 37echb BOTIPOC O popMe YaCTHL, O BO3MOXKHOH MOJUAUCIIEPCHOCTH M O KOATYJSLUH B
X0Jle TUTPOBAHHSI.

B Coenacro mouxe spenusn Yopa ¢ coasmopamu [129], evickasvisaemoti um u 6 Opyeux paéomax, 1a6uibHblii
amom 6000pooa 6 2UOPOCATUYUIAM-UOHE PACNONONCEH MAKUM 0OPA30M, YMO MOICHO C PAGHBIM OCHOBAHUEM
CUUMAamb UOHUZUPOBAHHOU KAK KAPOOKCUTLHYIO 2PYNnYy, maKk u (eHonvhyio. B ceésszu ¢ smum uenwvss He 3ame-
MUMb, 4Mo dNeKMPOHHbIE CHEKMPbl no2noujeHuss 6 YD obnacmu npuHyunuaibHo USMEHAIOMCS Y CATUYUNIO801
KUCIOMbL 6Ce dice MONbKO NpU NOTHOM OMUensieHuUu 6Mmopo2o Npomond, d nepeast CyneHb OUCCOyUayuu Ha
cnekmpax ompaicaemcs ouens ciabo. Ilosmomy mpaduyuonnoe uzobpadicenue cuopoCcatuyuIam-uoHda npeo-
cmaensiemcs 6onee 060CHOBAHHBIM, RO KpaliHell Mepe 05k 0OCHO6H020 (He6030YHCOCHHO20) COCMOAHUA.
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